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ALTOS  COMPUTER  SYSTEMS  PROUDLY  ANNOUNCES 

Mjn-*E?ia AO8000-6 

M»'i  (MS 
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THE  VERY  FIRST 
Double  Density  Z80  Micro-Computer 

plus  Twin  8"  Floppies 
plus  14.5Mb  Winchester  Disk 
for  under  $9,500! 

And  more!  4  user  CP/M®  for  under  $12,000! 
>CP/M  is  a  registered  trademark  of  Digital  Research,  In 

ALTOS  COMPUTER  SYSTEMS,  LEADER  IN  SINGLEBOARD  TECHNOLOGY 
DOES  IT  AGAIN  WITH  ITS  SINGLEBOARD  ACS8000-6.  TOTAL  BUSINESS  COMPUTER 

HIGH  TECHNOLOGY  AGAIN 

The  new  ACS8000-6  single  board  computer  is  packed 
with  ultra-high  technology:  Z80  double-density  computer, 
up  to  208Kb  of  high  speed  RAM,  Floppy-disk  and  Win- 

chester Hard  Disk  controllers,  DMA,  up  to  6  serial/2 
Parallel  I/O,  optional  32  bit  floating  point  processor . 
All  on  One  Board,  fully  socketed,  fully  doc- 

umented reliable  and  maintainable. 

WINCHESTER  MASS  STORAGE 

We're  staying  with  Shugart  for  both  floppies  and 
Winchester  hard  disk.  Why?  Simple,  low  price,  solid 

reliability  and  they're  our  next  door  neighbor.  Our  single 
board  computer  supports  up  to  4  Mbytes  of  floppies  and 

58  Mbytes  of  Winchester  running  under  AMEX. 

ADVANCED  MULTI-USER  SOFTWARE 
Our  new  ALTOS  Multi-User  Executive 
(AMEX)  supports  four  independent 
CP/M  compatible  programs  in  any  of  six 
languages:  Basic,  Fortran,  Cobol,  Pascal, 
API,  C,  and  a  wealth  of  complete 
business  application  packages. 

alcq:> 
COMPUTER  SYSTEMS 

2338-A  Walsh  Avenue 
Santa  Clara,  Ca.  95050 

CIRCLE  108  ON  READER  SERVICE  CARD 

MINI  PERFORMANCE  FOR  1/2  COST 

Prices  you  will  love.  Entry  level 
ACS8000-6  Hard  Disk  System  $9,450 
2  users  $10,670,  4  users  $11,960, 
AMEX  separate  at  $250. 

AVAILABLE  NOW! 

Call  for  your  nearest  Altos  dealer.  (408) 
244-5766.  Telex  171562  ALTOS  SNTA. 
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CHRISTMAS 
GIFT  IDEAS! 

For  the  young  'wis... 
•  B ionic  Toad  T-Shirt 
Black  design  on  light  blue  shirt. 

•Program  Bug  T-Shirt 
Dark  blue  design  on  beige  shirt. 
Both  available  in  childrens   S   (6-8),    M 
(10-12)  and  L  (14-16).  (Also  in  adult  S,  M, 
L,  XL).  $5.00  postpaid. 

For  ages  7-14... 
•Computer  Rage  Game 
For  1  to  4  players.  With  binary  dice, 

interrupt  cards  and  colorful  19"  x  19" board.  $8.95  postpaid. 

•Computer  Coin  Games 
Learn  how  computer  circuits  work  with 

these  novel  "penny"  games.  $4.70  post- 

paid. •Computer  Myth  Posters 

8  of  Wolverton's  best,  heavy  stock,  12"  x 
17".  $3.00  per  set  postpaid. 

For  all  ages... 

•More  Basic  Computer  Games 
84  new  games  for  most  computers.  $8.25 

postpaid. 
•  ROM  Magazine 
Complete  set  of  9  issues.  $14.00  per  set. 

•Creative  Computing  Subscription 
Order  using  handy  card  in  back. 

Many  more  gift  ideas  can  be  found  on 

pages  152-158. 

master  charge 
BankAmericaro 

II  I  ll  I  UK        /'I   'I 

NOW-CALL  TOLL-FREE 

800-631-8112 
(In  NJ,  call  201-540-0445) 
CHARGE  YOUR  ORDER 
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4  MHz  Z-80A 

Completely  Buffered 
Bus  Interface 

The  single  card  computer 
with  the  features 

that  help  you  in  real  life 
COMPLETE  COMPUTER 

In  this  advanced  card  you  get  a  pro- 
fessional quality  computer  that  meets 

today's  engineering  needs.  And  it's  one 
that's  complete.  It  lets  you  be  up  and 
running  fast.  All  you  need  is  a  power 

supply  and  your  ROM  software. 
The  computer  itself  is  super.  Fast 

4  MHz  operation.  Capacity  for  8K  bytes 
of  ROM  (uses  2716  PROMs  which  can 

be  programmed  by  our  new  32K  BYTE- 

SAVER®  PROM  card).  There's  also  1K  of 
on-board  static  RAM.  Further,  you  get 

straightforward  interfacing  through  an 
RS-232  serial  interface  with  ultra-fast 

speed  of  up  to  76,800  baud  —  software 
programmable. 

Other  features  include  24  bits  of  bi- 

directional parallel  I/O  and  five  on- 
board programmable  timers. 

Add  to  that  vectored  interrupts. 

ENORMOUS  EXPANDABILITY 

Besides  all  these  features  the  Cro- 
memco  single  card  computer  gives  you 
enormous  expandability  if  you  ever  need 

it.  And  it's  easy  to  expand.  First,  you 
can  expand  with  the  new  Cromemco 
32K  BYTESAVER  PROM  card  mentioned 

above.  Then  there's  Cromemco's  broad 
line  of  S100-bus-compatible  memory 

and  I/O  interface  cards.  Cards  with  fea- 
tures such  as  relay  interface,  analog 

interface,  graphics  interface,  opto- 
isolator  input,  and  A/D  and  D/A  con- 

version. RAM  and  ROM  cards,  too. 

Card  Cage         32K  BYTESAVER  PROM  card 

EASY  TO  USE 

Another  convenience  that  makes  the 

Model  SCC  computer  easy  to  use  is  our 
Z-80  monitor  and  3K  Control  BASIC  (in 

two  ROMs).  With  this  optional  software 

you're  ready  to  go.  The  monitor  gives 
you  12  commands.  The  BASIC,  with  36 
commands/functions,  will  directly  ac- 

cess I/O  ports  and  memory  locations  — 
and  call  machine  language  subroutines. 

Finally,  to  simplify  things  to  the  ulti- 
mate, we  even  have  convenient  card 

cages.  Rugged  card  cages.  They  hold 
cards  firmly.  No  jiggling  out  of  sockets. 

AVAILABLE  NOW/LOW  PRICE 
The  Model  SCC  is  available  now  at  a 

low  price  of  only  $450  burned-in  and 
tested  (32K  BYTESAVER  only  $295). 

So  act  today.  Get  this  high-capability 
computer  working  for  you  right  away. 

Cromemco 
incorporated 

Specialists  in  computers  and  peripherals 

280  BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040  •  (415)  964-7400 
CIRCLE  138  ON  READER  8ERVICE  CARD 



Tinker,  Tailor,  Soldier,  Sailor  .  .  . 
Doctor,  Lawyer  ...  the  Chieftains  here. 

No  matter  whether  you're  a  serious 
hobbyist  or  a  serious  businessman,  the 
Chieftain  6800  microcomputer  with  ca- 

pabilities that  surpass  the  Z-80  is  made "or  you. 

Smoke  Signal's  quality -packed 
Chieftain  I  features  two  5.25-inch  mini- 

floppy drives  and  Chieftain  II  fea- 
tures two  8-inch  floppy  drives. 

Both  microcomputers 
provide  32K  static  memory, 
two  serial  I/O  ports,  a  2 
MHz  processor  board ,  a  2  K 
RAM  monitor,  a  nine-slot 
motherboard  with  built- 
in  baud  rate  generator 
and  gold  connectors  for 
high  reliability.  The 
Chieftain's  stvlish  leath- 
er-grained  cabinet  houses 
the  above   with   its  own 
cooling  fan  and  regulated 
power  supply. 

Every  Chieftain  is  complete  with 
system  software  and  is  totally  burned-in 
as  well  as  tested  to  further  insure  high 
reliability. 

And  it's  expandable  to  64K  memory 
with  up  to  2  megabytes  floppy  disk 
storage. 

So  see  your  nearest  Smoke  Signal 

dealer,  he'll  be  glad  to  show  you  how  to 
get  your  wampum's  worth.  Svstems start  at  $2,595. 

□  Send  information  on  your  Chieftain 
microcomputer 

□  Send  name  of  nearest  dealer- 

Name   

SHOES  SIGNAL 
BROADCASTING 

31336  ViaColinas.  Westlake  Village. 
California  91361.  (213)  889-9340 

I  tealer  inquiries  invited. 

Smoke  Signal  Broadcasting.  31336  Via  Colinas.  Westlake  Village,  CA  91361,  (213)  889-9340 
CIRCLE  203  ON  READER  SERVICE  CARD  2  CREATIVE  COMPUTING 
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The  Cover 

The  cover  is  by  Ruth  Leavitt  and  was  one  of  the  works  of  art 
on  exhibit  this  past  summer  at  the  Westlake  Gallery  (see  article 
on  page  84).  The  program  used  to  produce  the  graphic 
simulates  stretching  a  geometric  form  and  distorting  it  as 
though  the  design  were  on  a  rubber  sheet.  The  computer 
produces  its  output  on  film  which  is  then  enlarged  and  made 
into  a  silk  screen  by  hand.  The  final  work  is  screened  by  hand  in 
various  colors  to  produce  a  striking  effect . 
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ELECTRONIC  CONCEPTS  PTY 
Attn    Rudi  Hoess 
Ground  Floor  55  Clarence  St. 

Sydney.  NSW 2000,  Australia 

$A 

$A 

23 

47 
44 

92 

64 
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LTD. 

JAPAN 1-year 
2-year 

3-year 

Y 

4800 

9200 
13,500 

Y 

9400 

18,400 
27,200 

ASCII  PUBLISHING 
305  HI  TORIO 
5-6-4-  Mlnami  Aoyama,  Mlnato-ku 
Tokyo  107,  Japan 

HONGKONG                                  $HK 

$HK 1-year                                                115 

235 

2- year                                                220 

460 

3- year                                                320 

680 

COMPUTER  PUBl  ICATIONS.  LTD 

22WyndhamSt  ,7th  Floor 
Hong  Kong 

PHILIPPINES                                    p P 
1-year                                             175 

355 

2- year                                                330 

690 

3- year                                                430 
1,020 

INTEGRATED  COMPUTER  SYSTEMS   INC 
Suite  1 18,  Llmketkal  Bldg  ,  Ortigas  Ave 
GreenhlllsP  O  Box  483,  San  Juan 
Metro  Manila  31 13.  Philippines 

KUWAIT                                       dinar 
dinar 

1  year                                              6.5 

11.0 

2-year                                              12.5 

21.5 

3-year                                            18.0 

31.5 

ASCON 
Attn    SalahZelneddln 

P  O  Box  4052 
Safat,  Kuwait 

OTHER  COUNTRIES 

1-year                                             $23 

$39 

2-year                                               44 

76 

3-year                                               64 
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If  you're  not  content  with  just  playing  games,  TBS  is  producing 
applications  software  for  your  TRS-80  Level  II  that  makes  it  a 
practical  tool. 

CHECKBOOK  II  by  Alan  Meyers  is  the  finest  program  of  its 
kind  yet  published.  With  superb  graphic  screen  displays,  it 
does  everything  necessary  to  keep  your  checkbook  balanced. 
Data  is  input  directly  into  a  five-column  screen  display  with  a 
field  for  alpha  or  numeric  codes.  Editing  is  done  easily  in  any  or 
all  columns.  CHECKBOOK  II  will  accurately  balance  and 
reconcile  your  checkbook,  handling  balances  up  to  $1 ,000,000. 
Your  balance  brought  forward  is  always  in  memory.  Out- 

standing checks  are  listed  and  easily  saved.  You  can  also  search 
for  an  entry  by  any  field  except  amount,  and  all  checks  with 
matching  entries  will  be  displayed  and  totaled.  A  numeric  sort 
routine  is  included.  Screen  prints  can  be  made  to  a  line  printer 

from  almost  any  point  in  the  program.  In  addition,  the  32-48K version  can  write  files  to  disk.  This  and  the  16K  version  are 
included  on  the  same  tape.  For  $18.50.  CHECKBOOK  II  is  the 
top  of  the  line  in  personal  checkbook  programs. 

INFORMATION  SYSTEM  by  Dale  Kubler  is  simply  the  best  in- 
memory,  data  base  manager  on  the  market.  It  allows  you  to 

create  files  with  up  to  ten  categories  per  'page' .  up  to  40 
characters  per  category  and  200  characters  total  per  page. 
Data  from  the  keyboard  is  entered  directly  on  a  screen  display 
of  one  entire  page.  Once  entered,  you  can  sort  or  search  your 
entire  data  base  by  any  category  and  have  the  information 

desired  displayed  on  the  screen.  INFORMATION  SYSTEM  pro- 
vides a  thorough  editing  mode  allowing  changes  by  line  without 

rewriting  an  entire  file.  Program  your  own  printouts  to  almost 
any  form  you  desire  for  line  or  serial  printers.  Screen  prints  from 
anywhere  in  the  program  are  also  available.  INFORMATION 
SYSTEM  creates  either  disk  or  cassette  files  depending  on  the 
version  you  use.  Four  versions  are  supplied  with  the  program 
tape.  From  mail  lists  to  recipes,  for  only  $24.50.  this  program 
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is  the  ideal  information  manager. 
EXERCISER  is  for  everyone.  This  program  allows  you  to  set 

your  own  physical  fitness  goals,  then  chart  and  analyze  your  pro- 
gress toward  these  goals.  Further,  you  may  program  an  exercise 

regimen,  then  have  the  computer  'coach'  you  through  your 
exercise  routines.  This  system  will  allow  you  to  use  your  com- 

puter to  reinforce  your  effort  to  attain  physical  health.  EXERCISER 
is  really  two  programs  in  one.  One  measures  your  progress  in 
jogging,  swimming  and  bicycling  and  the  other  is  for  setting 
calisthenic  regimens.  It  has  long  been  known  that  to  effectively 
structure  an  exercise  program,  it  is  necessary  to  think  in  terms 
of  goals  which  can  be  met  over  a  period  of  time.  Whether  you 
are  training  for  the  Boston  Marathon  or  just  wish  for  a  minimum 
level  of  fitness.  EXERCISER  is  designed  to  help  you  attain  your 
goals.  The  price  for  this  exceptional  program  is  just  $1 2.50. 

TBS  has  other  great  software  for  your  TRS-80.  BASIC 
TOOLKIT,  SYSTEM  DOCTOR  &  TERMINAL  CONTROL  are  systems 
utilities   BUSINESS  MAIL  LIST,  DATA  BASE  MANAGER,  CHECK 
REGISTER  ACCOUNTING  SYSTEM  &  ANALYSIS  PAD  are  strong 

applications  for  business.  Don't  forget  the  LIBRARY  100;  100 
programs  for  only  $49.50.  TBS  also  has  DISK  HEAD  CLEANERS 
for  TRS-80  and  APPLE  and  GRAN  MASTER  DISKETTES,  the 
best  on  the  market. 

TBS  is  YOUR  COMPANY,  and  to  you  we  pledge  to  produce 

quality  software  at  a  price  you  can  afford.  The  above  products 
are  available  NOW  at  Computer  Stores  and  Associate  Radio  Shack 
Stores  nationwide  or  directly  through  us.  For  more  information 
please  contact  us  at  the  numbers  below. 

TM 

THE  BOTTOM  SHELF,  INC. 
(404)939-6031    •   P.O.  BOX  49104  C   •   ATLANTA.  GA  30359 
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Electronic  Technologies 
And  The  Media  Arts 

A  conference  entitled  Developing 
Electronic  Technologies :  Applications  to 
the  Media  Arts  will  be  held  at  the  Univer- 

sity of  Maryland  Baltimore  County  cam- 
pus in  Catonsville,  Maryland  the  weekend 

of  November  10  and  11.  The  conference  is 
being  funded  by  the  National  Endowment 
for  the  Arts  and  is  under  the  direction  of 
Stan  VanDerBeek  and  Fred  Stern  of 
UMBC. 

The  central  focus  is  on  computer  and 
video  systems  for  artistic  expression.  It 
will  include  panel  sessions,  workshop/ 
demos  and  screening  of  works. 

For  more  information  or  a  brochure 

call  Ann  King  at  301-455-2163  or  455-2150. 

Hopefully... 

Our  Face  Is  "Green" 
Department 

Doug  Green,  a  teacher  in  Cortland, 
New  York,  wrote  us  a  fine  article  on  evalu- 

ating teacher-generated  tests.  He  was 
under  the  strong  impression,  as  a  result  of 
a  conversation  with  the  editor,  that  his 
article  would  be  included  in  the  educa- 

tion-oriented September  issue.  He  spoke 
to  a  group  of  several  hundred  teachers  at  a 
conference  and  told  them  to  look  for  his 
article  in  the  September  issue.  Well,  the 

article  didn't  make  it,  for  one  reason  or 
another.  To  make  matters  even  worse,  it 

didn't  make  it  into  the  October  issue, 
either.  However,  we've  finally  got  it  into 
this  issue,  Doug... and  sincerely  hope 

those  people  haven't  questioned  your 
honesty  and  integrity  too  much.    _jtc 

The  response  to  my  piece  "To  All  Pro- 
grammers" in  the  September  issue  was 

astonishing.  Most  people  pointed  out,  a 
bit  gleefully,  that  I  was  wrong  in  saying 
that  the  word  affect  is  always  a  verb. 

Indeed,  it  can  be  a  noun  meaning  "the 
conscious  subjective  aspect  of  an  emo- 

tion considered  apart  from  bodily 

changes."  I  hope  this  mistake  did  not 
obscure  my  point  which  was  tnat  affect 
and  effect  have  quite  different  meanings 
and  cannot  be  used  interchangeably. 

I  was  also  called  to  task  for  my  paren- 
thetical and  incorrect  use  of  the  word 

hopefully.  It  may  be  hoped  that  in  the 
future  I  will  not  subject  the  word  hopefully 
to  such  misuse. 

Since  interest  in  correct  and  effective 

usage  of  language  both  in  writing  and 
programming  is  high  among  both  authors 
and  readers,  I  have  asked  a  well-known 
lexicologist  to  prepare  an  occasional 
column  for  Creative  which  will  deal  with 
both  usage  in  general  and  as  applied  to 
the  computer  field.  Look  for  it  in  a  month ortwo.     _DHA 

Many  organizational 
changes  are  analogous 

to  re-arranging  the  deck 
chairs  aboard  the 
Titanic. 

Roberts  Rules 
of  Disorder 
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I    FREE   I 
j    SOFTWARE  CATALOG  1 
|    For  a  free  20-page   catalog   of  1 

Creative  Computing  Software  for  | 

|    all  computers  circle   224    on  the  1 
I    reader  service  card . 
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5th  West  Coast  Computer 
Faire  Scheduled  for  Middle 
of  March 

The  5th  West  Coast  Computer  Faire 

will  be  held  in  San  Francisco's  Civic 
Auditorium  &  Brooks  Hall,  March  14-16, 
1980.  This  is  the  site  of  the  just-com- 

pleted 4th  Computer  Faire,  which  had 
over  14,000  attendees  —  in  spite  of  a 
major  gas  shortage  —  as  well  as  more 
than  100  conference  speakers,  and  over 
330  exhibits. 

Exhibit  space  is  now  available  and  is 

being  rented  on  a  first-come,  first-served 
basis.  Exhibitors  in  the  just-finished  Faire 
had  first  choice  at  space  and  have  already 
contracted  for  more  than  30%  of  the 
booths  currently  offered. 

A  call  for  papers  and  participation  has 
been  issued  for  the  5th  Computer  Faire. 
Speakers  are  sought  to  address  all  topics 
related  to  microcomputing,  consumer 
computers,  social  impacts  or  computing 
and  more.  Proposals  for  talks  should  be 

sent  as  soon  as  possible.  Author's  kits 
will  be  sent  to  everyone  proposing  to 
speak,  and  completed,  final  papers  and 
abstracts  must  be  received  by  the 
Computer  Faire  no  later  than  November 
30th.  Accepted  presentations  will  be 
published  in  the  Conference  Proceedings 
of  the  5th  West  Coast  Computer  Faire. 

Exhibitor  and  speaker  information 
may  be  requested  from  the  Computer 
Faire,  333  Swett  Road,  Woodside,  CA 

94062,(415)851-7075. 

The  Second  National 
Educational  Computing 
Conference  (NECC/2) 

Call  For  Papers 
The  Second  National  Educational 

Computing  Conference  is  aimed  at  pro- 
viding a  forum  for  discussion  between 

individuals  at  all  levels  and  from  all 
institutions  with  interests  in  educational 

computing.  This  second  conference  will 
be  held  at  the  Holiday  Inn,  Downtown  at 

Scope,  Norfolk,  Virginia,  June  23-25, 1980. 

Papers  are  being  solicited  from  indivi- 
duals representing  all  academic  discip- 

lines and  research  areas  in  educational 

computing.  Authors  are  invited  to  submit 
papers  describing  actual  experiences  with 
computer  use  in  the  classroom  or  the 

consequences  of  such  use  upon  the  edu- 
cational process  in  general.  Papers 

should  report  concrete  results  or  be  of  a 
survey  or  tutorial  nature  which  include  a 
synthesis  and  thorough  evaluation. 
Papers  must  be  submitted  in  final  form 

with  only  modest  editorial  revisions  pos- 
sible. No  papers  will  be  conditionally 

accepted  subject  to  rewriting.  Accepted 
papers  must  be  retyped  by  the  author  in  a 
form  suitable  for  reproduction.  Special 

forms  will  be  supplied  at  time  of  notifica- 
tion of  acceptance.  Copyright  release  is  a 

necessary  condition  for  acceptance  of  a 
paper.  Deadline  is  January  15, 1980.  Send 

papers  to : 
Professor  Richard  Austing 

Computer  Science  Department 
University  of  Maryland 

College  Park,  Maryland  20742 
Notification  of  acceptance  will  be  around 
March  1,1980. 

Our  Face  Is  Red 

Department 
Introduction  to  BASIC,  reviewed  in  the 

August  issue  of  Creative  Computing,  is 

published  by  Digital  Equipment  Corpora- 
tion, not  Digital  Press,  and  orders  should 

be  addressed: 
Introduction  to  BASIC 
AA-01551-TK 
Software  Distribution  Center 

Digital  Equipment  Corporation 

Maynard,MA01754 

The  article  by  Jim  McClure  i|i  the 

September  issue  ("CBASIC  -  A  Review") states  that  updates  to  CBASIC  can  be 
obtained  from  Software  Systems,  P.O. 
Box  145,  Sierra  Madre,  CA  91024  for  $5. 
The  correct  figure  is  $15.  We  apologize  for 
the  error. 

CREATIVE  COMPUTING 
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ATARI  400 

Compare  the  built-in  features  of 
leading  microcomputers  with  the  Atari 
personal  computers.  And  go  ahead, 
compare  apples  and  oranges.  Their 
most  expensive  against  our  least 

expensive:  the  ATARI*  400: Start  with  graphics  capabilities.  The 
ATARI  400  offers  128  color  variations. 
16  colors  in  8  luminance  levels.  Plus 
29  keystroke  graphics  symbols  and  8 
graphics  modes.  All  controlled  from  a 
full  57  key  ASCII  keyboard.  With  upper 
and  lower  case.  And  the  system  is  FCC 

approved  with  a  built-in  RF  modulator. 

That's  just  for  openers. 
Now  compare  sound  capabilities. 

Four  separate  sound  channels  and  a 

c  Atari  1979 

^J A  Warner  Communications  Company 

built-in  speaker.  With  the  optional  audio/ 

digital  recorder,  you  can  add  Atari's 

With  a  high-speed  serial  I/O  port 
that  allows  you  to  add  a  whole  family 

unique  Talk  &  Teach"  Educational  System      of  smart  peripherals.  Including  up  to cassettes.  four  i 

Here's  the  clincher:  Solid  state  (ROM)  And  < 
software.  For  home  management  busi-  print* 
ness  and  entertainment.  Or  just  plug  is  inc 
in  an  Atari  1  OK  BASIC  or  Assembler  Sugg 
language  cartridge  and  the  full  power  ATAR 
of  the  computer  is  in  your  hands.  $995 

Memory?  8K  expandable  to  1 6K.      ■  * 
And  that's  just  for  the  ATARI  400  at  a   J suggested  retail  of  only  $549.99.       J 

The  ATARI'  800"gives  you  all 
that  and  much  more.  ■ 

User-installable  memory  to        ATA  D I 
48K  A  full-stroke  kevboard  MIMIxl 

four  individually  accessible  disk  drives. 

And  a  high  speed  dot-matrix  impact 
printer.  And,  the  Atari  Program  Recorder 
is  included  with  the  800  system. 

Suggested  retail  price  for  the 
ATARI  800  (including  recorder)  is 

$99999. 
Make  your  own  comparison  wher- 

ever personal  computers  are  sold. 
Or  send  for  a  free  chart  that 

compares  the  built-in  features of  the  ATARI  400  and  800 

mto  other  leading  personal computers. 48K.  A  full-stroke  keyboard.  F*IF^r\l     computers. 

PERSONAL  COMPUTER  SYSTEMS 
1 265  Borregas  Ave  Dept.  C,  Sunnyvale,  California  94086  Call  toll-free 800-538-854 7 

(in  Calif  800-672-1404)  for  the  name  of  your  nearest  Atari  retailer 
CIRCLE  112  ON  READER  SERVICE  CARD 



Our  educational  TK-80A- the  first  complete 8080A  based  single  board  computer. 
Here's  the  perfect  system  for  all  levels  of  computer 

education— from  basic  computing  to  advanced  programming 
techniques. 

Its  a  complete  8080A  based  computer  on  a  single  board. 
With  a  25-key  pad,  8-digit  display,  1-8K  byte  EEPROM  monitc 
1-4K  byte  RAM,  and  three  8-bit  programmable  I/O  ports.  JH 

And  its  fully  expandable.  Memory  can  be 

increased  off-board  to  a  total  of  64K  bytes.  And  iA> 
a  standard  Kansas  City  interface  lets  you  hook 
up  a  cassette  for  additional  storage.  If  you 
need  a  terminal,  a  TTY  or  RS  232  interface 
can  be  easilv  attached. 

What's  more,  2  or  3  TK-80A  boards  can  be 
connected  for  instruction  in  sophisticated  pro- 

gramming techniques— such  as  distributed  process- 
ing, parallel  processing,  and  peripheral  control. 

And  once  students  have  mastered  the  TK-80A, 

they  can  easily  apply  what  they've  learned  to  process 
control,  energy  control  systems,  and  environmental 
control  and  monitoring. 

The  TK-80A  is  not  only  supported  by  our  thorough 

documentation,  it's  backed  by  our  90-day  warranty  on  the 
entire  board  and  one  year  warranty  on  the  components. 

And  the  price  is  only  $299. 

At  NEC  Microcomputer-,  we've  already  built  a  reputa- 
tion as  one  of  the  most  reliable  component  suppliers  in  the 

industry  \  i w  we're  putting  our  reputation  behind  the  first 
complete  8080A  based  computer  on  a  board. 

For  more  information  on  NEC's 
new  college  board,  send  in  the  coupon. 

IK  Electrically  Erasable  PROM 
monitor— expandable 
to8K  on -board. 
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NEC  Microcomputers,  Inc. 
IK  RAM- expandable 
to  IK  on-board. M 
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WESTERN  REGION  OFFICE  Orange.  CA  at  (71 4)  633-2980;  EASTERN  REGION  OFFICE:  Melville.  NY  at  (516)  293-5660 
MIDWESTERN  REGION  OFFICE  Des  Pla.nes.  IL  at  (312)  298-7081 ;  SOUTHERN  REGION  OFFICE:  Dallas.  TX 

REPS:  Action  Unlimited  Arlington.  TX.  Spring,  TX:  Cerco,  San  Diego.  CA:  Contact  Sales.  Inc  .  Burlington,  MA  .  D  Z  Associates.  Inc.,  Denver,  CO:  Electronics  Innovators. 
Inc.  Minneapolis.  MN.  Eltron.  Phoenix.  AZ:  Kaytronics  Limited.  Ville  St.  Pierre.  QUEBEC  Concord.  ONTARIO.  Surrey.  BRITISH  COLUMBIA  Santana  Sales.  Costa  Mesa, CA:  Trident  Associates.  Inc  .  Sunnyvale.  CA.  Tn-Tronix.  Albuquerque.  NM;  Tn-Tromx.  NW  .  Mercer  Island.  WA. 

DISTRIBUTORS:  Almo  Electronics  Corp    Philadelphia,  PA.  Baltimore.  MD;  Bell  Industries,  Bellevue.  WA;  Century  Electronics.  Albuquerque.  NM.  Wheatridge.  CO.  Salt 
Lake  City.  UT:  Diplomat  Westland.  Inc..  Sunnyvale.  CA.  Diplomat  Southland.  Inc..  Clearwater.  FL;  Diplomat  Lakeland.  Inc..  Elk  Grove  Village.  IL;  Diplomat/IPC  of  Mass.. 

opee  Falls.  MA:  Diplomat.  Holliston,  MA;  Diplomat/Northland.  Inc..  Farmington.  Ml,  Diplomat,  Electro-Corn  Corp..  Minneapolis.  MN;  Diplomat,  St.  Louis.  Inc., St.  Louis. 



interlace  at  '.500  or 
1200  baud. 

Bright  V>  .  8-digit 
LED  display. 
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Keypad  with  25  real 
keys  you  can  feel and  hear. 
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Send  me  more  information 
on  the  TK-80A. 
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I  hree  8-bit 
I/O  ports  for 

peripherals. 
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foi  cm  expansion, 

Position. 

hool/Other. 

Addres 

Cn  t           

State- 

Sendto:  NEC  Microcomputers,  Inc. 
173  Worcester  Street,  Wellesle 

MA  02181  Tel.  (617)237-1910 

•  Electronics  Corp  .  Woodbury  NY;  Diplomat/Alta-Land.  Inc  .  Salt  Lake  City,  UT;  Future  Electronics  Corp., 
•va.  ONTARIO  Nattck  MA.  Hughes-Peters.  Inc..  Cincinnati,  OH.  Columbus.  OH:  Intermark  Electronics,  Sunnyvale.  CA, 

Houston.  TX:  G  S  Marshall.  Sunnyvale,  CA.  Canoga  Park.  CA.  El  Monte.  CA,  San  Diego,  CA. 
ZJ  Milgray  Electronics.  Inc..  Freeport  NY.  Orange,  CT,  Quality  Components  Austin,  TX.  Houston.  TX, 

--,co.  Raleigh.  Raleigh.  NC.  Semiconductor  Specialists.  Inc..  Chicago.  IL.  Burlinqton,  MA,  Farmmgton, 
PA  C  TX.  M  ee,  Wl.  Sterling  Electronics.  Phoenix.  AZ.  Santa  Clara.  CA.  San  Diego,  CA.  N.  Hollywood,  CA. 

^s.  TX.  T:  A/A;  Summit  Distributors.  Inc  .  Buffalo,  NY:  Summit  Elec.  of  Roch..  Inc..  Rochester.  NY:  Western 



In  "Your  Basic  Binary  Search:  Simple 
Data  Base  Techniques  In  BASIC"  (July, 
1979),  there  are  two  errors  in  the  flow 
chart.  In  the  decision  block  with  L  &  U  it 

should  say  "L  >  =  U?"  The  decision 
block  below  that  should  read  "[F]  >  K?" 

No,  you  don't  have  weak  eyes.  If  you 
were  searching  for  thatellusive  program  in 

our  September  PET  column  and  couldn't 
find  it,  here  it  is: 

Figure  1  -  Better  Cipher  Program 

10  PRINT'clr  BETTER  PET  CIPHER  PROGRAM 
20  DIM  M$(20)  ,C$(20) 

30  INPUT"dn  dn  ENCODE  OR  DEC0DE";A$ 
*40  A$  =  LEFT$(A$,1) 

50  IF  A$="E"  OR  A$="D"  THEN  70 
60  GOTO  30 

70  INPUT"CIPHERXEY";K$ 
75  KP=0:KL=IEN1K$) 

80  IF  A$="E"  THEN  500 
90  IF  A$=MD"  THEN  1000 

500  PRINT"clr  ENTER  YOUR  MESSAGE  TO  ENCODE" 
510  PRINT"dn  'EXIT'  WHEN  DONE  dn  dn" 
520  FOR  J«1  TO  20:  M$(J)="":  GOSUB  3000 
530  IF  B$="EXIT"  THEN  550 
5^0  M$(J)=BS:  NEXT  J 
550  PT=1 :PL=LEN(K$) 

560  J=J-1 
570  FOR  S=1  TO  J:C$IS)="" 
580  FOR  T=1  TO  LEN(M$(S)) 
590  C$=MlD$(M$tS) ,T, 1) :G0SUB  2000 
600  CS(S)=CS(S)+CS 
610  NEXT  T 
620  REM  ADD  NULLS 

630  IF  LEN(C$(S))-5--INTUEN(C$(S))/5)=0  THEN  650 

6^0  C$="sp":G0SUB  2000:  C$  (S)  +  CS  (S)+C$  :  GOTO  630 
650  NEXT  S:  REM  DISPLAY  CODE  GROUPS 

660  PRINT"c1r  CODE  GR0UPS:dn" 
670  CG=fl:DG=0 
680  FOR  $-1  TO  J 

690  CP=CG  5  +  1 

700  PRINT  MIDS^CS(S) ,CP,5)"  sp  ";:DG=DG+1 
710  IF  DG>5  THEN  PRINT:  DG=«5 

720  CG=CG+1:  IF  5'CG < LEN (CS (S) )  THEN  690 
730  CG-0:  NEXT  S 

7*40  PRINT:PRINT"dn  PRESS  ANY  KEY"; 

750 
760 

1000 

1010 1020 
1030 

10*40 
1050 

1060 
1070 

1080 1090 

1100 

1110 
1  120 1130 

11*40 1150 

1160 

2000 

2010 
2020 
2030 

20*40 2050 

2500 

2510 
2520 2530 

25*40 

2550 

GET  AS:  IF  A$=""  THEN  750 
GOTO  500 

PRINT'clr  ENTER  YOUR  CODE  GROUPS  WITH  A  SPACE 

PRINT"BETWEEN  EACH  GROUP.  'EXIT'  TO  STOP,  dn  dn' 
FOR  J-1  TO  20:  C$(J)»"":  GOSUB  3000 
IF  B$-"EXIT"  THEN  1060 

C$(J)-B$:  NEXT  J 

J-J-1 
FOR  S-1  TO  J:  M$(S)="" CT=0:  FORT  -1  TO  LEN(C$(S)) 

CT-CT+1  :  IF  CT>5  THEN  CT-0:  GOTO  1110 
C$-MID$(C$(S),T,1):  GOSUB  2500 

M$(S)-M$(S)-4-C$ 
NEXT  T,S 

PRINT"c)r  YOUR 

FOR  S  -  1  TO  J:  PRINT  M$(S) :  I 
PRINT"dn  PRESS 

GET  A$:  IFA$»"' 
GOTO  1000 

Later  yet,  here's  Al  Weiss'  Deck  Shuffling 
from  October's  I/O: 

MESSAGE:  dn" 

PRINT  M$(S) 

ANY  KEY"; 
THEN  1150 

IF    C$=""    THEN    RETURN 

KP-KP+1:     IF    KP>KL   THEN    KP- 1 

K-ASC  (Ml  D$  (K$  ,KP)  )+ASC  (C$)  -6*4 

IF    K>95    THEN    K=K-6*4 
IF   K<  32   THEN    K-K+6*4 
CS-CHRS(K) :    RETURN 

IF   C$=""   THEN    RETURN 

KP-KP+1:     IF    KP>KL    THEN    KP- 1 

K-ASClC$)-ASC(MID$(K$,KP))+6*4 

IF    K<  32    THEN    K=K+6*4 

IF    K>95   THEN    K=K-6*4 C$=CHR$(K) :    RETURN 

(Shift-V) 

1) 

3000   PRINT"\";:B$="":Q$=CHR$(3*4) 

3010   GET   A$:     IF   A$<>  ""   THEN    3100 

3020    FOR   Z«1T020:NEXT:PRINT"rvs    \J_   Ift"; 
3030   FOR   Z=1T020:NEXT:0RINT"off    sp    1ft"; 
30*40   GOTO   3010 

3100    IF   ASC(A$)-13   THEN    PRINT:    RETURN 

3110    IF   A$<>CHR$(20)    THEN    3 1 60 

3120  IF  B$-""  THEN  3<60 

3130  IF  LEN(B$)-1  THEN  B$="" 31*40    IF   LEN(B$)>   1    THEN    B$»LEFT$  (B$  ,LEN  (B$) 
3150   PRINT   A$; 

3160  IF  AS-QS  THEN  PRINT  Q$CHR$(20); 

3170  IF  A$<  "sp"  OR  A$>"«-"  THEN  3010 
3180  B$-   B$+A$:PRINTA$;:G0T0  3010 

The  only  sure  thing  about  luck  is  that  it  will 
change. 

DIM 
REM REM 

REM 
REM 
REM 

I (52) ,D(52.2) 

ORIGINAL 
STATEMENTS 

100 

110 

120 
130 
140 

150 
160 170 
180 

190 200 
210 
220 
230 240 

250 260 

270 
280 290 
300 

310 320 

330 

340 350 360 
370 
380 

390 400 
410 

RUN MIN  102 

MAX  688 
AVG  237.874 

NOW  THE  SHORT  WAY. 

100 110 

120 130 
140 
150 
160 
170 
180 

190 200 

DIM 
REM 

K«0 

FOR 
FOR 

I  (52,2)  ,D(52,2) 
SHUFFLE 

TEST  STATEMENTS 

Kl=99999 

K2=0 
FOR  T«l  TO  1000 REM:  SHUFFLE 

FOR  I«l  TO  52 

KI)*0 

NEXT  I 

FOR  I«l  TO  52 

J*INT(52*RND)+1 

IF  I  (J) <>0  GOTO  250 

D(I  ,1)«INT((J-1)/13)+1 
D(I.  2)«.J-13*INT(  (J-D/13) 

I (I)«l 

NEXT  I 

K«0 K*K  +  1 

1*1 
J*l 

TO 
TO 

13 

4 
K*K  +  1 

I  (K,l)-I 
I  (K,2)«J 
NEXT  J 

NEXT  I 

K«5? 

K0=K0+K 
IF  K>*K1  GOTO  350 

K1*K 

IF  K<«K2  GOTO  370 

K2=K NEXT  T 

PRINT  "MIN";K1 

PRINT  "MAX";K2 PRINT  "AVG";KO/1000 
END 

210  FOR  I«l  TO  52 
220  J«INT(K*RND)+1 
230  D(I.1)-I (J,l) 240  D(I  ,2)*I|Jt2] 

250  I(J,1)«=I  (K,l) 
260  I  (J.2)*I (K,2) 

270  K-K-l 
230  NEXT  I 

290  END 

CAN  YOU  OUTSMART 
OUR  COMPUTER? 
Don't  be  too  sure.  The  computer  built  into Parker  Brothers  game  Code  Name:  Sector 
is  capable  of  making  thousands 

of  calculations  per  second.  It's  as 
powerful  as  early  computers  that  filled 
entire  rooms  and  sold  for  millions  of 
dollars.  And,  while  it  gives  you 
clues  to  track  down  and  sink  a 
hidden  electronic  submarine,  it 
also  helps  the  sub  escape  and 
counter-attack.  That's  the 
catch  that  makes  every  game 
a  real  challenge.  Whether 

you're  playing  alone  or 
against  others,  your 
toughest  opponent  is  the 
computer.  Code  Name: 
Sector™,  the  electronic 
board  game  from 
Parker  Brothers.  It's  a 
game  with  a  mind  of  its  own. 

® 

BROTHERS 
©1978.  Parker  Brothers.  Beverly.  MA 
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How  I  Spent  My  Summer  Vacation 
» 

"My  father  brought  home  a  computer.  It  was  fun.  The  computer  was  like  a 

teacher.  I  learned  how  to  do  graphs  and  lots  of  other  things  too.  I  had  a  really  good  time." 
Sonja  Richman  —  Age  9 

Sonja  used  Program  Design  educational  software  on  herTRS-80.  PDI 
programs  and  games  teach  subjects  like  programming,  reading,  and  grammar. 

Kids  and  adults  like  PDI  because  the  programs  keep  them  involved  and 
entertained  while  they  learn. 

PDI  has  courses  for  all  ages.  Some  of  Sonja's  favorite  courses  are  Graph 
Builder,  Story  Builder,  and  Memory  Builder:  Concentration.  For  her  parents, 

we  have  courses  like  Step  By  Step  to  teach  them  programming  and  Spelling  Builder 

Guaranteed  to  load  cassettes  for  APPLE,  PET,  TRS-80  Level  II,  ATARI 

Send  for  our  flyer.  And  see  Program  Design  software  at  participating 
Computerlands  and  other  fine  computer  stores. 

ra 

NOVEMBER  1979 Program  Design,  Inc.,  I  I  Idar  Court,  Greenwich,  CT  06830  (203)  66  I -8799 
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Electronic  Games  Roundup 

David  Ahl  and  Betsy  Staples 

Around  JUly,  all  the  games  that  we 
saw  at  the  Toy  Fair  back  in  February 

begin  to  arrive  on  dealer's  shelves. 
They  also  begin  to  arrive  in  our  office. 
Equipping  ourselves  one  night  with  a 
carton  of  these  games  and  a  large 
supply  of  batteries  we  set  off  to  do 
some  evaluations.  The  reviews  below 
are  a  combination  of  our  comments 
and  the  comments  of  children  in  the 

recommended  age  ranges  playing  the 

games. 
One  not6  about  batteries,  if  you 

buy  several  electronic  games  this 
holiday  seasdn  you  can  expect  that 

the  batteries  they  require  will  prob- 
ably not  be  the  same  —  the  games  in 

our  test  took  everything  from  six  AA's 
to  three  C's,  plus  a  9-volt  battery  and 
all  combinations  in  between.  Fur- 

thermore, most  of  the  manufacturers 
recommend  longer  life  alkaline  or 

high  energy  batteries  which  cost  any- 
where from  3  to  10  times  as  much  as 

the  regular  ones.  If  you  are  really  into 
electronic  games  you  may  well  wish 
to  consider  investing  in  a  battery 
eliminator  (cost  around  $5).  In  a  few 

months  of  play  you'll  easily  use  this 
much  in  disposable  batteries. 

Not  all  of  the  games  that  we 
reviewed  were  strictly  electronic 

games.  We've  tried  to  look  at  a  repre- 
sentative cross  section  of  electronic, 

electric  action  and  even  manual 
games  that  are  new,  interesting  and 
challenging.  Clearly,  there  are  scores 
of  others  on  the  market  that  are  not 
reviewed,  but  from  these  reviews  you 
should  get  a  good  idea  of  the  kind  of 

action  and  sophistication  you'll  find 
in  this  year's  crop  of  games. 

Brain  Buggy  by  Fun  Dimensions 

Brain  Buggy  is  a  ruggedly-built 
motorized,  off-road  stylized  vehicle 
that  can  be  programmed  by  the  user. 
Eight  keys  are  used  to  enter  up  to  a 

24-step  program.  Each  program  step 
is  programmed  with  two  keys:  TDU 
(Time/Distance  Unit)  and  Directional 

Command.  One  "TDU"  represents 
approximately  one-half  second  of 
travel  in  a  particular  direction  or  a 

temporary  halt  in  travel.  The  four 
directional  commands  are  right  turn, 
left  turn,  straight  ahead,  or  stop.  The 

nature  of  the  "language"  is  very 
similar  to  LOGO  and  we  found  that 

young  children  (ages  6  and  7)  could 
use  Brain  Buggy  with  very  little 
instruction.  (The  manufacturer  re- 

commends the  toy  for  age  8  and  up.) 
Setting  up  an  obstacle  course  and 
programming  Brain  Buggy  to  negoti- 

ate it  we  feel  is  an  excellent  introduc- 
tion to  computer  programming  at  a 

low  level.  At  $26.95  we  feel  Brain 

Buggy  is  one  of  the  best  new  toys  on 
the  market  this  year. 

3  SAMPLE     PROGRAM 
NOTE     THE  KEYS  SHOWN  IN  BLACK  MUST  BE  PRESSED  AT  THE  SAME  TIME. 

PROGRAM    PRO  RUN  Switch 
in  PRO  position 

Step  1 

3    Straight 

RUN    PRO  RUN  Switch 

in  RUN  position 

START 

Step  2 

■  □□□ 

□  ■neb 
2    Left 

Step  3 

□  □■□ 
» 

□■an 

□□aa 

□nan 

■=*> 

2    Right ^ 

Step  4 

■  □□ 

Dbai 
4    Straight 

Step  5 

^    S3 □  □□■ 

)         i         • ■  nan 

1     Stop 

Step  6 

□□■□ 

nnni 

FINISH 

♦ 

4     Right 

v=^ 

© 

This  sample  program  contains  only  six  steps.  You  may  enter  as  many  as  twenty-four 
steps  In  a  single  program. 

The  same  program  may  be  run  over  and  over  again,  by  simply  pushing  the  GO  Key.  Mov- 

ing the  PRO-RUN  Switch  or  turning  off  the  main  power  switch  erases  the   program. 

Big  Trak  by  Milton  Bradley 

No  question,  it's  big  —  13"  long  x 
9"  wide  x  6"  high.  And  it  needs  4 
C-cells  and  a  9-volt  battery  to  run. 

Like  Brain  Buggy,  it  can  be  pro- 
grammed to  go  forward,  turn  right  or 

left,  halt,  and  also  go  backward.  It 

fires  a  "photon  beam"  (light  and 
sound)  against  an  enemy,  or  sleeping 
cat  for  that  matter.  Big  Trak  permits 
units  of  movement  up  to  99,  say 
forward  99  (distance  units  are  approx. 

1  foot)  and  right  15  (turning  units 
correspond  roughly  with  minutes  on  a 

clock  —  right  15  is  a  90°  turn).  The 
maximum  command  sequence  (pro- 

gram steps)  of  Big  Trak  is  16 

(compared  to  Brain  Buggy's  24),  but 
Big  Trak  has  a  repeat  command 
which,  if  used  as  the  16th  command, 
may  repeat  the  previous  15  steps. 
Repeat  may  be  used  only  once  in  a 
program,  an  unfortunate  limitation  in 
our  opinion,  since  it  prevents  a  child 

really  grasping  the  notion  of  a  sub- 
routine. Wouldn't  it  be  nice  if  a  child 

could  command  Big  Trak  : 
Forward  1,  Right  15 
Repeat  last  2  steps 
Repeat  last  2  steps 
Repeat  last  2  steps 

12 
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CIRCUIT  BREAKER  PRICE  SLASHING 
16K  MEMORY  UPGRADE  KITS 

•300  NS  for  TRS-80*  $69.00 
•250  NS  for  TRS-80*,  Apple  II,  Sorcerer  (specif y)$75.00 
•200  NS  for  TRS-80*,  Apple  II,  Sorcerer  (specif  y)$85.00 

All  kits  complete  with  jumpers  and  instructions. 
90  DAY  WARRANTY 

LETTER  QUALITY 
HIGH  SPEED  PRINTER 
NEC  Spinwriter 

$2679.00 

Includes  TRS-80*  interface  software,  quick  change  print  fonts, 55  cps,  bidirectional,  high  resolution  plotting,  graphing, 
proportional  spacing.  90  DAY  WARRANTY. 

DISK  OPERATING  SYSTEMS 
Radio  Shack  DOS  2.2— No  key  bounce  $1 4.95 
N  EWDOS  by  Appa  ra  t f-  No  key  bounce  $49.95 
Enhancements  to  DOS  2.1,  enhanced  RENUM,  BASIC  varia- 

bles and  constants  locater,  enable/disable  passwords,  auto- 
matic validity  check  for  disk  write,  load  and  save  up  to  30% 

faster,  diskette  space  allocated  in  1-granule  increments 
instead  of  2,  BASIC  open  "E"  allows  additions  to  sequential 
files,  "JKL"  option  outputs  screen  display  to  printer,  DOS  com- 

mands executable  from  BASIC,  one-step  entry  to  BASIC  from 
DOS.  LIST,  EDIT,  and  DELETE  abbreviations.  BASIC  scrolling. 

N EWDOS  "PLUS"  by  Apparatf  $99.95 
NEWDOS  plus  the  following  functions:  enhanced  DIRCHECK 
command,  improved  EDITOR,  ASSEMBLER,  DISASSEMBLER. 
SUPERZAP.  Machine  language  RELOCATOR,  LEVEL  I  on  disk. 

DOS  3.0  by  the  original  author  of  2.1  $49.95 
No  key  bounce.  Check  EOF,  write  EOF,  SEEK,  REREAD, 
REWRITE,  LOC,  variable  length  records,  SKIP,  disk  logging  of 
messages,  BOOT,  CHAIN,  PAUSE,  PURGE,  SET,  RESET, 
ROUTE.  RUN  and  LOAD  for  1  drive  system.  XFER,  FORMAT 
w/o  ERASE.  DIR  from  BASIC,  PATCH,  LINK,  user  defined  keys, 

key  auto  repeat,  upper  and  lower  case  driver,  shift  lock,  RS-232 
drivers,  MULTI  PROTOCOL  COMMUNICATIONS. 

TRS-80*COMPATIBLE  HARDWARE 
DISK  DRIVES 
More  capacity  than  Radio  Shack  35  track  (80K  Bytes)  drives. 
Fully  assembled  and  tested.  Ready  to  plug-in  and  run  the 
moment  you  receive  it.  Can  be  intermixed  with  each  other  and 

Radio  Shack  drive  on  same  cable.  TRS-80*  compatible  silver enclosure.  90  DAY  WARRANTY. 

CCI-100         40  Track  (102K  Bytes)  $324.00 
CCI-200         77  Track  (197K  Bytes)  $594.00 
2  Drive  Cable  $25.00 
4  Drive  Cable  $35.00 

PRINTERS 
779  CENTRONICS  TRACTOR  FEED  PRINTER 
Same  as  Radio  Shack  line  printer 
701  CENTRONICS  TRACTOR  FEED  PRINTER 

21/2  times  faster  than  line  printer,  full  132  characters, 
carriage  bell  tone. 
P1  CENTRONICS  PRINTER 
Same  as  Radio  Shack  quick  printer. 

CENTRONICS  CABLE  for  TRS-80* 
For  use  with  above  printers. 
PAPER  TIGER  (IP440)  Up  to  198  cps 

With  2K  Buffer  and  Graphics 

HIPLOT  DIGITAL  PLOTTER  by  Houston  Instrument 
X-Y  Plotter,  RS-232-C  or  Parallel  Interface. 

7"  x  10"  plot  size.  Multi-colored  pens  included. 

$1050.00 

$1499.00 

$349.00 

$39.00 

$  994.00 
$1189.00 

$  995.00 

TRS-80*  COMPLETE  SYSTEMS 
TRS-80*  LEVEL  II-4K  reg.  $540.00  $494.0 
TRS-80*  LEVEL  II-16K  with  10  key  keypad  reg.  $799.00  $764.00 
TRS-80*  Expansion  Interface  $254.00 
TRS-80*  RS-232-C  Interface  $84.00 

MISCELLANEOUS 
TRS-232    by    SMALL    SYSTEMS    SOFTWARE    RS-232-C    or 
Teletype  Current  Loop  output  from  cassette  port.  $49.00 
CAT  MODEM  $169.00 
Originate  and  answer  same  as  Radio  Shack  Telephone 
Interface  II. 

DISKETTE  TRS-80* BUSINESS  SOFTWARE  BY  SBSG 
Free  enhancements  and  upgrades  to  registered  owners  for  the 
cost  of  media  and  mailing.  30  day  free  telephone  support  from 
vendor.  User  references  supplied  upon  request. 

Fully  Interactive  Accounting  Package:  Requires  2,3,  or  4 
drives.  Includes  General  Ledger,  Accounts  Payable,  Accounts 
Receivable,  and  Payroll.  Report  generating.  Well  documented 
and  fully  tested  by  accountants. 

Complete  package  (Requires  3  or  4  drives)  $389.00 
Individual  Modules  (Require  2  or  3  drives)  $99.00 

Inventory  II:  Requires  2  or  3  drives.  Handles  up  to  1000  items 
per  disk  drive.  Reports  include  complete  activity,  inventory, 
listing,  and  minimum  quantity  search.  $95.00 

Mailing  List  Name  &  Address  II  System:  Requires  2  drives.  Use 
with  Electric  Pencil  files  for  automatic  insertion  of  name, 
address  and  greetings  in  letters.  Has  ability  to  print  envelopes. 
Menu  driven.  Includes  enter,  delete,  update,  search,  extract, 
merge  and  print.  Up  to  1250  names  per  diskette.  Will  sort  up  to 
600  names  in  7  minutes.  40  page  manual.  Zip  code  sort  is 
excellent  for  bulk  mail  applications.  $129.00 

Intelligent  Terminal  System  ST-80  III:  Enables  a  TRS-80*  to  act 
as  a  dial-up  terminal  on  any  standard  time  sharing  network. 
Provides  a  TRS-80*  with  control  key,  ESC  Key,  Repeat  Key, 
Rub  Out  Key,  Break  Key,  full  upper  and  lower  case  support, 
selectable  printer  output  and  program  selectable  transmission 
rates.  $150.00 

Note:  SBSG  maintains  a  time-sharing  computer  where  you  can 
dial-up  and  leave  your  problems,  24  hours,  7  days  a  week. 

Word  Processing  System:  The  Electric  Pencil  from  Michael 
Shrayer.  Diskette  $150.00 

Cassette  $99.00 

File  Management  System:  For  specialized  storage  needs. 
Sorts  files  in  ascending  or  descending  order  on  3  separate 
fields.  Scanable.  Some  applications  have  been  fixed  assets, 
phone  numbers,  names,  slides,  albums.  Selectively  totals 
numeric  and  dollar  fields.  Display  and  print  capability.     $49.00 

MMSFORTH  System  Diskette:  A  complete  professional 

FORTH  system.  Requires  16K  TRS-80*  and  1  drive.  $45.00 Book  on  FORTH.  Contains  documentation.  $15.00 

The  CPU  SHOP 
TO  ORDER  CALL  TOLL  FREE  1-800-343-6522 
Massachusetts  residents  call  617/242-3350 
For  detailed  technical  information,  call  617/242-3350 
Hours:  10  AM  -  6  PM  (EST)  Monday  -  Saturday 

*TRS-80  is  a  Tandy  Corporation  Trademark      +  Requires  Radio  Shack  TRSDOS 

39  Pleasant  Street,  Dept.  CC-11 
Charlestown,  Massachusetts  02129 

Freight  collect,  FOB. 
Charlestown 

Massachusetts  residents  add 5%  sales  tax   

Dealer  Inquiries  Invited 

master  charge 

'-»        S  *  I    »•  H  *  N  « 
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and  have  a  square  traced  out.  Just  like 
LOGO,  but  alas  it  is  not  to  be  (at  least 
not  this  year). 

Big  Trak  plays  a  cute  tune  at  the 
start  and  end  of  executing  a  command 
sequence  and  signals  you  to  shut  it 
off  if  you  ignore  it  for  more  than  30 
seconds.  A  nice  rugged  toy  at  a 
somewhat  rugged  price  of  around 

$43.  The  trailer  wasn't  available  at  the 
time  of  testing  —  it  hitches  to  Big 
Trak  and  dumps  its  load  for  another 
$20  or  so. 

Kids  loved  both  Big  Trak  and  Brain 

Buggy  —  you  will  too.  Recom- 
mended. 

Computer  Perfection  from  Lakeside 

One  of  the  most  heavily  promoted 

games  of  this  season,  Computer  Per- 
fection, is  attractive  and  well  de- 

signed, but  proved  to  be  an  enigma  to 
our  panel  of  users.  For  some  kids,  it 
was  their  favorite  game;  other  people 
found  it  extremely  frustrating.  The 
game  turns  on  when  the  translucent 
blue  dome  cover  is  rolled  back.  It  has 

two  solitaire  games,  and  two  for  two 
players.  All  games  may  be  played  at 
any  of  three  skill  levels. 

The  object  of  most  of  the  games  is 

to  light  all  10  lights  (arranged  in  an  8" 
sphere)  in  the  proper  order  with  the 
least  number  of  moves.  As  you  press 
oneof  the  10  buttons,  also  in  a  circle, 
one  of  the  lights  will  flash  on  and  off. 
By  a  combination  of  trial-and-error 
and  deduction  you  must  light  all  the 
lights  in  sequence.  Game  2  has  the 
same  object  except  if  you  make  a 
mistake,  you  start  over.  In  the  two 
player  games,  each  player  tries  to 
light  his  or  her  half  circle  of  5  lights. 
Delay  more  than  12  seconds  and  you 
lose  a  point  or  a  turn.  Forget  to  close 
the  lid  after  you  finish  playing  and  the 
game  sounds  a  warning  signal,  a  nice 
battery-saving  feature. 

Maniac  by  Ideal 

Maniac  is  designed  for  two  to  four 

players  ages  eight  and  up,  and  con- 
sists of  "four  totally  different  elec- 
tronic challenges,  each  ingeniously 

designed  to  test  your  reflexes,  speed 

and  accuracy."  Maniac  has  four 
paddles  surrounding  a  LED  display. 
The  first  challenge  is  Musical  Maniac 
in  which  Maniac  plays  a  series  of 
random  tones  accompanied  by  a 
flashing  pattern.  Players  race  to  press 
their  paddles  as  soon  as  the  beeps 
stop.  In  another  challenge,  Look 
Twice,  Maniac  creates  a  pattern  in 
light.  Next,  three  more  random 
patterns,  one  of  which  may  or  may  not 

be  the  same  as  the  original  are  dis- 
played. Players  press  the  paddle 

when  the  original  pattern  is  repeated 
or  after  the  third  pattern  disappears  if 
the  original  pattern  is  not  repeated. 
The  remaining  challenges  are  similar 
combinations  of  light  and  sound. 

After  each  round,  Maniac  displays 

each  player's  cumulative  score;  the 
first  player  to  accumulate  25  points 
wins.  We  found  that  each  of  us  had  a 

favorite  challenge  at  which  he  or  she 
was  particularly  successful  and  at 
least  one  which  he  or  she  found  very 
difficult.  The  difficult  ones  became 

very  frustrating  after  awhile.  Maniac 
was  fun  for  a  while,  but  as  primarily  a 
game  of  reflexes,  not  one  of  our 
favorites  for  long  term  enjoyment. 

Zodiac  by  Coleco 

If  you're  the  type  who  picks  up  the 
newspaper  and  immediately  turns  to 
the  horoscope  column  to  see  what  the 

stars  have  in  store,  you'll  probably  be 
fascinated  by  Coleco's  Zodiac,  the 
Astrology  Computer. 

The  computer  itself,  contained  in 
a  round  plastic  case  with  keys  and 
an    LED   display   on    top,    must    be 

used  in  conjunction  with  the  80-page 
manual  which  provides  detailed  in- 

structions and  interpretations.  Using 
Zodiac,  one  can  cast  a  horoscope, 

plot  a  preview  of  a  future  date,  or  ask 

advice  regarding  one's  activities  in 
any  of  96  subject  areas. 

We  did  our  own  horoscopes  and 
found  that  of  the  15  or  20  descriptive 
statements  in  each,  several  were 
general  enough  that  they  could  apply 
to  just  about  anyone  and  a  couple 
were  completely  inaccurate,  but  the 
majority,  taken  together,  provided  a 

pretty  good  analysis  of  the  subject's personality.  That  one  of  us  was 
"unorthodox,  anti-establishment  and 

impatient  at  times,"  for  example, 
came  as  no  surprise,  but  we  had  a 

hard  time  taking  seriously  the  asser- 
tion that  the  other  "wants  to  rule  by 

'divine  right.' "  The  preview  and  advice 
modes  were  much  more  general,  and, 
hence,  more  difficult  to  test. 

Coleco  reminds  us  throughout  the 

manual,  "Astrology  guides— it  does 
not  rule!"  And  there  are  probably 
better  ways  to  plan  your  life,  but 
Zodiac  is  entertaining,  and  might  be 
an  interesting  guest  at  your  next 

party. 

Astro  by  Kosmos 

Astro  is  a  hand-held  "computer" which  can  provide  a  natal  horoscope, 

an  estimate  of  astrological  compati- 
bility for  any  two  people,  or  a  daily 

horoscope.  In  its  more  pragmatic 
moments  it  serves  as  a  four-function 
calculator. 

To  obtain  personal  horoscope 
information,  the  user  need  only  key  in 

the  date  of  birth.  Astro's  display  then flickers  for  a  moment  or  two  and 

prints  out  four  sets  of  code  numbers 
which   indicate  the  position  of   the 
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can  lit* Interface 

SOROC's  first and  foremost 
concern, to 

design  outstanding 
remote  video  displays,  has 
resulted  in  the  development 
of  the  IQ  140.  This  unit 

reflects  exquisite  appearance 
and  performance  capabilities 
unequaled  by  others  on  the  market. 

With  the  IQ  140,  the  operator 
is  given  full  command  over  data 
being  processed  by  means  of  a  wide  variety 
of  edit,  video,  and  mode  control  keys.  etc. 

The  detachable  keyboard,  with  its 
complement  of  117  keys,  is  logically 
arranged  into  6  sections  plus  main  keyboard 
to  aid  in  the  overall  convenience  of  operation. 
For  example,  a  group  of  8  keys  for  cursor  control 
14  keys  accommodate  numeric  entry    16  special  function  keys 

allow  access  to  32  pre-programmed  commands  /  8  keys  make 
up  the  extensive  edit  and  clear  section    8  keys  for  video  set 
up  and  mode  control  /  and  8  keys  control  message  and  print. 

Two  Polling  options  available:  1)  Polling  compatible  with  Lear 

Siegler's  ADM-2.  2)  Polling  discipline  compatible  with  Burroughs 

120 

i  he  SOROC 

120  is  the  result 

of  an  industry- wide demand 

for  a  capable 
remote  video 

display  terminal 
which  provides  a 

multiple  of  features 
at  a  low  affordable  price. 

The  IQ  120  terminal  is  a  simple 

It-contained,  operator  /  computer  unit. 

The  IQ  120  offers  such  features  as:  1920  character 

screen  memory,  lower  case.  RS232C  extension, 
switch  selectable  transmission  rates  from  75  to 

19,200  bps,  cursor  control,  addressable  cursor,  erase 
functions  and  protect  mode.  Expansion  options  presently 

available  are:  block  mode  and  hard  copy  capability  with 

printer  interface.  The  IQ  120  terminal  incorporates  a  12-inch, 
CRT  formatted  to  display  24  lines  with  80  characters  per  line. 

TECHNOLOGY,    INC. 
DOM   AVE.,   ANAHEIM,  CALIF.   92B01 
(714)992-2860    /    (800)   854-0147 
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CCA  Data  Management  System 
for 

TRS-80 APPLEII MICROPOLIS 

Maintains  ALL  of  your  data  files.  Files  such  as  inventory,  mailing  lists, 
payroll,  A/R,  A/P,  patient  history,  and  customer  lists  are  easily  processed. 
Uses  for  the  CCA  DMS  are  limited  only  by  your  imagination. 

Data  in  any  file  can  be  added,  updated,  deleted,  inspected,  or  scanned  for. 

Produces  automatically  formated  reports  or  mailing  labels  on  the  screen 
or  the  printer.  User  may  select  fields,  titles,  editing,  totals,  sub-totals, 
and  more. 

Files   may   be   sorted    into   any   sequence   using    up   to   10   sort    keys. 

Extensive  yet  easy  to  understand  documentation. 

A  professional,  proven  system  -  in  the  field  since  early  1978. 

SYSTEM STORAGE 
REQUIRED 

TRS-80 32  K 

APPLE  II  with  ROM 
APPLESOFT 32  K 

APPLE  II  without  ROM 
APPLESOFT 48  K 

MICROPOLIS 32  K 

MAX  RECDS 
PER  FILE 

2400 

3500 

3500 
1000 

PRICE 

$74.95 

$74.95 

$74.95 
$150.00 

Creative  Computer  Applications 
2218  Glen  Canyon  Road 

Altadena,  CA91001 

(213)798-4529 
CIRCLE  136  ON  READER  SERVICE  CARD 

DEALER 

INQUIRIES 
INVITED 
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Sun,  Mercury,  Venus  and  Mars  on  the 
day  of  birth.  A  quick  check  of  the  ac- 

companying handbook  reveals  the 
significance  of  these  locations  in 
determining  the  personality  of  the 
subject. 

The  second  mode  of  operation 

allows  one  to  "determine  the  compat- 
ibility between  any  two  people"  by 

entering  both  birth  dates  and  then 
checking  a  series  of  four  lights  on 

Astro's  dial:  green  lights  indicate 
personality  traits  which  are  similar, 

yellow  lights  those  which  are  dif- 
ferent. Using  the  handbook,  the  user 

may  then  proceed  to  an  in-depth 
personal  compatibility  analysis 
which  answers  16  questions  such  as 

"Do  you  enjoy  or  appreciate  the  way  I 

think?"' 
A  third  use  of  Astro  is  to  deter- 

mine a  daily  horoscope.  Again, 
yellow  and  green  lights  indicate 
similarities  and  differences  between 

the  prevailing  influences  and  the  sub- 

ject's personality  traits. 
While  not  nearly  as  detailed  or 

complete  as  Zodiac,  Astro  does  pro- 
vide a  list  of  references  from  which 

one  can  jearn  more  about  astrology 

and,  presumably,  make  more  com- 
plete use  of  the  information  provided 

by  the  computer.  It  is  also  much  more 
compact  and  quieter  than  Zodiac. 

Mini-bio  by  Kosmos 

Mini-bio  is  a  tiny  (2V2"  x  4W  x 
V4")  calculator/computer  designed  to 
provide  the  user  with  personal  bio- 
rhthym  data.  Entering  the  date  for 
which  the  information  is  desired  and 

the  subject's  date  of  birth  causes 
three  numbers  representing  days  in 

the  physical,  emotional  and  intellec- 
tual cycles  to  appear  on  the  display . 
By  referring  to  the  manual  (which 

is  larger  than  the  calculator  and  offers 
instructions  in  four  languages),  the 
user  can  determine  whether  the  day  is 

"clear,"  one  on  which  caution  or 
"mini-caution"  should  be  exercised, 
or  a  "recharge  period"  for  each  of  the 
cycles. 

Mini-bio  will  also  compute  the 

"average  lifetime  compatibility/simi- 
larity ratios"  for  any  two  people,  or 

daily  compatibility/similarity  ratios. 
We  checked  the  ratios  for  one  happily 

married  couple  we  know  and  dis- 
covered that  they  should  probably 

never  have  gone  on  their  first  date- 
but  then  Kosmos  assumes  no  re- 

sponsibility for  decisions  made 
based  on  the  information  obtained 

from  Mini-bio. 
We  were  unable  to  set  the  clock 

included  in  the  little  machine,  so  are 
unable  to  comment  on  its  accuracy, 
but,  assuming  the  clock  can  be  set  for 
the  correct  time,  a  quick  look  at  a  map 
on  the  back  of  the  case  gives  the  user 
a  code  which  can  be  used  to  find  out 

the  time  anywhere  in  the  world.  The 
stopwatch  function  worked  njpely,  as 
did  the  four-function  calculator. 

Astro  and  Mini-bio,  at  $49.95  and 
$79.95  respectively,  are  clever  gad- 

gets, but  whether  they  are  worth  the 
price  depends  on  how  much  one 
values  the  information  they  provide. 

Microvision  by  Milton  Bradley 

This  hand-held  simulated  video 
game  has  a  16x16  pixel  LCD  display 

about  1.4"  square.  The  game  is 

supplied  with  Blockbuster,  M-B's version  of  Breakout.  A  small  knob  at 
the  bottom  moves  the  paddle  back 
and  forth  across  the  bottom  of  the 

display  to  hit  the  ball.  At  the  begin- 
ning, you  select  1,  3,  5,  7,  or  9  balls, 

slow  or  fast  speed  (most  players 

found  "slow"  to  be  more  than 
challenging),  and  paddle  size  (again, 

most  players  found  the  large  paddle 
size  enough  of  a  handful).  Despite  the 
small  display  size  and  only  three  rows 
of  blocks  to  eliminate,  the  game  was 
good  fun  and  provided  an  ample 
challenge.  Actually,  if  you  hit  the  ball 

when  it  first  appears,  it's  less  difficult 
to  keep  it  in  play,  but  it's  tough  to catch  it  that  first  time  down. 

We  didn't  try  any  of  the  other 
Microvision  cartridges,  but  five 
others  are  promised  which,  in  their 
prototype  form  at  the  Toy  Fair,  looked 
like  good  fun.  We  had  some  problems 
with  the  display  on  our  early  produc- 

tion sample  of  Microvision,  but  were 

assured  by  M-B  that  the  problem  was 
cured  in  units  released  to  stores  and 

that  they  were  guaranteed  also.  This 
sounds  okay,  but  our  advice  would 
still  be  to  play  it  jf  possible  before 
taking  it  home. 

Astro  War  by  Mini  Labs 

Astro  War  consists  of  a  5"  x  7" plastic  tray  with  a  9  volt  battery  and 

LED  flasher  at  the  top  and  a  4"  x  4" surface  for  the  program  and  game 
sheets  and  plastic  overlay.  Eight 

games  are  included  —  target  probe, 

space  maze,  black  hole,  etc.  —  but  all 
are  programmed  the  same  way.  One 
player  blackens  10  to  15  random 
squares  on  the  program  sheet.  This  is 
placed  face  down  on  the  conducting 
grid  mat  with  a  game  sheet  and 
plastic  overlay  to  write  on  placed  on 
top  (see  diagram).  Players  then  take 
turns  trying  to  find  their  way  through 
a   maze,    out   of   a    black    hole,    or 

plastic  overlay 

game  sheet   ^ 

program  sheet 

(programed 

side  down) 

switch  mat   — iv__^_. — 
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between  two  star  bases  without 

lighting  the  Astro  Flash.  Lighting  the 
flash  means  different  things  in  each 
game  and  can  sometimes  hinder, 
sometimes  help  the  player.  One 
minor  problem  was  having  to  erase 

the  overlay  after  each  game  —  be  sure 
you  have  a  large  eraser  on  hand. 
Nevertheless,  we  found  the  game  a 
pleasant  change  from  the  scores  of 

preprogrammed  hand-held  games. 
Recommended  for  age  8  and  up. 

Touch  Me  by  Atari 

This  compact  hand-held  game 

(3"x5"x0.8")  is  modeled  on  last  year's 
huge  success,  Simon,  which  was,  of 

course,  modeled  on  Atari's  coin- 
operated  game  of  Touch  Me.  Touch 
Me  plays  three  variations  of  the  game 
of  remembering  and  repeating  longer 
and  longer  sequences  of  lights  and 
tones.  Each  game  has  four  skill  levels 
corresponding  to  sequences  of  8,  16, 
32,  and  99  signals.  Most  players 
could  easily  remember  an  8-signal 
sequence;  rarely  did  anyone  achieve 
more  than  32,  so  this  game  possesses 
ample  challenge.  A  nice  feature  is 

that  Touch  Me  records  the  highest 
score  during  one  powering  up  of  the 
game;  players  can  use  this  to  try  to 
beat  the  best  record  among  a  group  of 
friends.  In  the  second  variation, 
players  each  add  one  to  the  sequence 
of  signals,  while  the  third  variation  is 
an  elimination  type  of  game  for  two, 
three  or  four  players. 

Soccer  by  Mattel 

There  is  no  way  you  can  figure  out 
this  game  without  instructions.  And 
even  after  reading  the  instructions 

this  one  isn't  easy.  You  move  your 
little  LED  blip/player  around  with  four 
directional  keys.  Unfortunately,  you 

only  have  one  player  and  your  oppo- 
sition, played  by  the  computer,  has 

five  and  a  goalie  which  to  keep  you 
from  scoring.  The  object  is  to  get  your 
player  up  to  a  position  close  to  the 

goal  and  press  the  "kick"  key  quickly 
before  one  of  the  defensives  can 

respond,  and  hope  that  your  ball 
lands  in  the  goal.  If  it  does  you  are 
rewarded  with  a  pleasant  little  musi- 

cal tune,  if  it  doesn't  it  generally  goes 
to  one  of  the  opponent's  players, 
although  the  instructions  state  that 
by  cleverly  positioning  your  player 
you  can  catch  a  rebound.  In  half  an 
hour  we  were  unable  to  get  a  single 
rebound  except  by  dumb  luck.  After 
each  play  the  referee  blows  a  whistle 
signalling  loss  of  ball  possession. 
There  are  also  clicking  noises  which 
indicate  that  the  clock  is  running,  and 
beep  tones,  double  whistles  and 
triple  whistles  all  with  their  own 
meanings.  A  cute  game,  but  not 
nearly  as  absorbing  as  baseball  or 
some  of  the  other  Mattel  games  we 
reviewed  last  season  and  that  are  still 
on  the  market. 

Computer  Bowling  by  Vanity  Fair 

Speaking  of  games  of  reflex  and 

eye/hand  coordination,  another  ex- 
ample is  Computer  Bowling.  In  this 

nice,  large  game  (15"  x  6"  x  3"),  an 
illuminated  LED  "ball"  oscillates  back 
and  forth  across  the  end  of  the  alley. 

At  any  point,  it  may  be  released  by 

pressing  the  large  release  bar.  Se- 

quentially illuminated  LED's  show  the travel  of  the  ball  down  the  alley.  As 

pins  are  hit,  the  lights  go  out.  Releas- 
ing the  bar  controls  the  degree  of 

hook  or  slice.  Sound  effects  simulate 
a  rolling  ball  and  pins  falling  down. 
Ten  frames  may  be  rolled  either  solo 
or  against  an  opponent  with  standard 
scores  being  displayed.  To  win,  a 
good  eye  is  more  helpful  than  logic  or strategy. 

Foto-Electronic  Bowling  by  Cadaco 

This  larger-than-average  game  (15 

x  4.5  x  3")  combines  electronics  and 
physical  action.  To  play,  you  aim  and 
then  strike  (hard)  a  plastic  handle  (1  x 

2.7")  at  the  bottom  of  the  game.  This 

propels  a  steel  ball  toward  the  "pins, ' 
represented  by  10  LED's,  at  the  end  of 
the  alley.  LED's  go  out  showing 
which,  if  any,  pins  were  toppled.  A 
digital  scoring  mechanism  keeps 
score  for  one  or  two  players.  A  beep 

registers  for  each  pin  felled  while 
ends  of  frames,  spares,  strikes,  and 

misses  each  have  their  own  distinc- 
tive melodies.  Some  players  objected 

to  the  force  needed  to  strike  the 
handle  and  launch  the  ball  but  we 
found  that  an  ashtray  or  book  placed 
under  one  end  of  the  unit  made  things 
a  bit  easier.  Kids,  on  the  other  hand, 
liked  to  strike  the  handle  with  four 
fingers  or  even  a  fist  and  thought  the 

game  was  just  fine.  Since  the  two  9- 
volt  batteries  are  powering  10  LED's,  a 
digital  display  and  fairly  loud 
speaker,  we  recommend  alkaline 
cells. 
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16K  BYTES  OF  MEMORY,  SPEECH, 
ACTION  SOUNDS,  MUSIC 
AND  COLOR 

if  you're thinking  about  a 
Home  Computer, 

make  sure  it's not  just  a  game 
FCC,  CSA 
AND  UL  APPROVED 

Two  years  ago  we  wrote  a  piece  on  the 
most  startling  product  of  the  decade.  The 
first  personal  computer.  It  actually  brought 
the  miracle  of  computing  power  within 
reach  of  small  businesses.  At  less  than 
$1000,  it  was  even  affordable  for  home  use. 

That  was  two  years  ago.  Today,  that  same 
unit,  and  other  second  and  third  genera- 

tion models  are  still  being  sold.  Enter  now 

Interacts  fourth  generation  American- 
made  personal  computer  with  total  sound, 
color,  16,000  bytes  or  words  of  usable 
memory,  and  superb  ease  of  handling  at 
hundreds  of  dollars  less  than  any  compar- 

ably equipped  computer. 

GIANT  COMPUTER  HARDWARE 

Beneath  its  cover  is  the  Intel  8080°  micro- 
processor brain  — a  powerful  logic  com- 

ponent used  in  computers  costing  tens  of 
thousands  of  dollars.  Interact  loads  data 

up  to  5  times  faster  than  most  other  com- 
pacts. Its  8080  brain  does  all  of  the  complex 

data  saving,  processing  and  retrieval 

chores.  All  that's  left  is  typing  in  the  data 
through  the  9  inch,  53-key  standard  type- 

writer keyboard. 

WHY  IT  COSTS  LESS 

Since  the  unit  performs  in  color,  it  is  de- 
signed to  hook  up  to  any  TV  antenna  ter- 

minal. If  we  included  a  color  screen  (CRT), 
wed  have  to  charge  more.  Witness  the  16K 

Radio  Shack  Model.  It's  only  black  and 
white,  and  with  its  screen  that  isn't  even  a 
TV,  it  costs  $899.00.  Ours,  with  full  sound 
and  color  is  several  hundred  dollars  less. 
Interact  full  sound  is  generated  three  ways: 
There  are  game  action  sounds  from  the 
microprocessor,  tunes  within  the  programs 
and  actual  speech  and  music  from  any 
cassette  software.  In  fact,  it  is  the  only  com- 

puter able  to  transmit  full  sound  through  a 
TV.  Image  resolution  is  superb. 

THE  MOST  EFFICIENT  BUSINESS 
TOOL  EVER 

Interact"  comes  ready  to  handle  a  wide 
range  of  business  applications.  Its  Level  II 
Basic,  and  16K  byte  system  capacity  give 
you  the  instruction  set  and  the  room  to 
write  your  own  programs  for  payroll,  inven- 

tory, client  records,  etc.  For  accountants, 
attorneys,  doctors,  salespeople,  and  small 

businesses,  it's  a  lot  of  computer  for  very 
little  money. 
For  the  enlightened  computer  expert,  our  Level 

II  Basic  is  Interacts  version  of  the  Microsoft™ 
and  is  equivalent  to  all  Level  H  programs  cur- 

rently available.  The  program  includes:  a  super- 
set of  operations  in  floating  point  with  integer 

and  string  arrays,  direct  memory  access,  direct 
statement  execution,  two  character  variable 

names,  user  definable  functions,  multi-state- 
ment lines,  editing,  scrolling,  file  management, 

and  more. 

AN  INCOMPARABLE  SCHOOL  TEACHER 
Since  it  can  talk,  play  music  and  perform  in 
color,   Interact   is  a  phenomenal  teacher. 

That's  why  High/Scope,  an  educational research  foundation,  was  commissioned  to 

develop  an  exclusive  Language  Arts  pro- 
gram for  it.  The  8-unit  program  ranges  from 

Letter  Recognition  for  preschoolers 
through  Word  Root,  Grammar,  Critical 
Reading  and  Writing  exercises  for  the  8  to 
15  year  old.  Students  listen,  take  notes  and 

prepare  assignments  through  the  com- 
puter. Similar  math  and  foreign  language 

programs  are  also  being  prepared.  By  com- 
parison, any  one  of  these  courses  given  by 

a  tutor  or  commercial  school  could  easily 
cost  as  much  as  the  computer  itself. 

ITS  A  BRILLIANT  MUSIC  TEACHER 
A  comprehensive  music  program  and  a 
piano  keyboard  overlay  turn  the  computer 
into  a  perfect  pitch  maestro.  You  can  prac- 

tice, write  a  tune  or  record.  To  create  a 
melody,  you  can  select  both  key  and  tempo. 
A  staff  is  displayed  on  which  to  write  your 
song,  note  by  note,  complete  with  rests  and 
values.  Play  the  composition  back;  correct 
any  note;  instantly  transpose  it  to  another 
key;  or  store  it  on  a  blank  cassette  for  later 
revision.  A  student  can  listen  to  his  lesson 
and  transpose  it  into  another  key  for  use 
with  F,  B\  E*  horns,  etc.  The  youngster 
then  plays  along  in  the  right  key,  in  the  cor- 

rect meter.  It's  a  fantastic  application. 

OF  COURSE,  IT  PLAYS  GAMES 
Interact  is  a  total  entertainment  center 
with  color,  sound,  and  music.  There  are 
Chess,  Backgammon,  Hangman,  Regatta 
Races,  Concentration,  Trailblazers,  Black- 

jack, Star  Track  — games  that  would  cost 
any  arcade  owner  $2000  or  more.  Challenge 
the  computer  or  another  opponent.  Each 
game  will  bring  family  and  friends  together 
for  hours  of  quality  fun. 

FCC  AND  CSA  APPROVED  FOR  YOUR  TV 

The  Interact  computer,  with  built-in  stor- 
age and  programmability,  is  FCC  and  CSA 

approved  for  attachment  to  any  TV.  It  is  UL 
listed  and  operates  on  standard  1 10Vhouse- 
hold  current.  It's  portable,  too:  weighs  12 

pounds  and  is  only  19"  L  x  12"  W  x  8"  D. 

SPECIAL  OFFER -OVER  $300  WORTH  OF 
FREE  PROGRAMS-INCLUDING  LEVEL  II 
Interact  is  exceptional.  But,  there  is  just  no 
way  to  prove  it,  unless  you  are  enjoying  it 
in  your  own  home  and  business.  You  have 

to  try  it.  That's  why  we  are  giving  you  14 
different  full  color  and  sound  programs 

FREE  — including  Edu-Basic  and  the  Basic 
Level  II  program  for  advanced  applica- 

tions. It's  our  way  of  backing  up  everything 
we've  said  and  making  it  worth  your  while 
to  check  it  out  for  yourself.  Your  $300 
FREE  value  includes: 

Edu-Basic™  •  Level  II  Basic  •  Blackjack  • 

Compute-A-Color™  •  Hangman™  •  Knockdown™ 
•  Trailblazers™  •  Dogfight™  •  Showdown™  • 

Regatta™  •  Concentration  •  Add-Em-Up™  • 
Computer  Maze™  •  Biorhythm™  and  1  Blank Data  Tape. 

Fourteen  programs  are  actually  more  than 

other  computers  have  to  offer.  They're yours  FREE  with  your  purchase  of  the 
Interact.  If,  after  15  days  you  are  not  satis- 

fied with  your  Interact,  you  may  return  it 
for  a  prompt  refund  of  the  purchase  price. 

Sorry,  but  you'll  have  to  return  the  14  pro- grams and  the  data  cassette  also.  The  unit 
is  backed  by  a  full  90  day  parts  and  labor 
limited  factory  warranty. 

CREDIT  CARD  ORDERS  CALL  TOLL  FREE  — 
800-621-5809 

ILLINOIS  RES:  800-972-5858 
  24  HOURS  -  7  DAYS/ WEEK   

□  Please  send  me  the  Interact  Computer,  with  2 
Hand  Controls,  connecting  RF  adapter  and  the  14 
Free  Program  Library- Including  Basic  Level  II  and 
1  Blank  Data  Tape.  If  not  satisfied,  I  can  return  same 
for  a  prompt  refund  within  15  days. 

□  I    enclose    $588.00    plus    $17.95    shipping    and 
Insurance.  Allow  2-3  week  delivery. 

(Ill   residents  add  5%  tax.) 

□  I  also  want  the  following  programs: 
H  Star  Track   $24.95 
]  MicroChess  (vs.  computer)   $24.95 
]  VideoChess  (vs.  opponent)   $19.95 
]  Backgammon   $24.95 
]  Reversi   $19.95 

Z]  Music  Maestro   $24  95 

□  Total  amount  enclosed  $   
□  Check        □  Money  Order 

D  Charge  My  Credit  Card: 
□  American  Express  □  Master  Charge  □  Carte 

□  BankAmer/Visa       □  Diners  Club         Blanche 

Credit  Card  No._   

Master  Charge  #   Exp.  Date   
Name   

Address 
City   

State 

Zip 

Signature CB3 

©Camelot'79 801  Green  Bay  Rd. ,  Lake  Bluff,  IL  60044 

Camelot  direct 
A  DIVISION  OF  UNITED  EDUCATORS,  INC. 
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Pulsonic  Baseball  II  from  Mego 

One  of  the  favorites  of  our  panel  of 

kids,  this  one-  or  two-player  game  is 
stylized  in  molded  plastic  like  a  mini- 

ature baseball  stadium.  One  player 
pitches  to  the  other  by  pressing  one 
of  four  pitch  buttons  at  the  top  of  the 
unit.  With  a  fast  ball,  he  may  press  a 

"change-up"  button  to  convert  the 
pitch  from  fast  to  slow.  The  other 

player  presses  the  "batter"  button 
just  as  the  LED  ball  enters  the  strike 
zone.  If  the  batter  connects,  the  LED 
ball  bounces  around  the  field  and 

finally  comes  to  rest  as  a  catch  by  one 
of  the  fielders,  a  foul  ball,  or  a  hit. 
When  the  batter  has  runners  on  first 
and  third,  he  may  try  to  steal,  but 
timing  is  critical  to  execute  this  play 
without  being  thrown  out.  The  game 
keeps  track  of  strikes,  balls,  outs,  and 
the  score.  A  cute  little  tune  is  played 
after  each  play  or  when  teams  change 
sides.  With  just  one  player,  the  game 
takes  the  role  of  the  fielders  and  lets 
the  player  always  be  the  team  at  bat. 

Baseball  by  Mattel 

There  is  no  question  that  baseball 

is  the  all-American  electronics  sport 
this  year  (eleven  manufacturers).  Of 

the  many,  Mattel's  is  one  of  the  best. 
In  this  electronic  game,  when  you  are 

up  to  bat  you  press  the  "pitch"  key and  1 .5  to  2.5  seconds  later  a  mQving 

LED  "ball"  comes  from  the  pjtcher's 
mound  toward  the  batter.  When  it 
reaches  the  strike  zone  you  pre^s  the 

"hit"  key  and  hope  for  a  good  hit.  You 
can  either  fly  out,  hit  to  some  point  in 
the  field  or  hit  a  home  run.  If  you  hit  to 
the  field,  the  beeper  in  the  game  will 
indicate  how  many  bases  you  can  try 
to  run  —  but  watch  out,  because 
sometimes  the  fielder  will  be  faster 
than  your  runners  and  will  throw  you 

out.  You've  got  to  be  fast  on  the  keys. 
If  you  hold  down  the  run  key  just  a  bit 
too  long  you  overshoot  a  base  and  are 
almost  always  thrown  out.  At  the  end 
of  each  half  inning  you  press  the 

"score"  key  to  see  the  score— visitors 
vs.  home  team.  This  is  the  time  to 

pass  the  game  to  your  opponent  or,  if 
you  are  playing  both  sides,  to  start 
playing  the  opposite  team.  Mattel, 
recognizing  that  nine  innings  is  a  long 

time  to  hold  one's  interest  has  made 
this  into  a  five  inning  game.  At  the 
end  of  the  five  innings  the  final  score 
lights  up  and  the  game  becomes 
inactive  until  you  switch  to  the  off 
position  and  back  to  one  of  the  two 
skill  levels.  Uses  one 9-volt  battery. 

MVP  Baseball,  Football,  and  Basket- 
Basketball 

Of  the  three  games,  baseball  was 
by  far  the  best.  In  it,  the  fielder 

"pitches"  the  ball  to  the  player  who  is 

at  bat.  Upon  pressing  the  "pitch" 
button  a  slot  machine  type  mechan- 

ism spins.  The  batter  then  presses 

either  the  "bat"  or  "take"  button.  The 
wheels  stop  spinning  and  the  game 
reveals  the  effect  that  the  batter  had 
on  the  ball.  That  is,  a  ball,  strike  or 
hit.  If  the  batter  hit  the  ball,  the  fielder 

then  presses  the  "field"  button  and tries  to  make  an  out.  We  found  that  19 
times  out  of  20  he  was  successful.  On 

the  oth§r  time  an  error  was  com- 
mitted. The  batter,  if  he  has  a  player 

on  one  of  the  bases,  may  also  elect  a 
steal.  Stealing  is  successful  about 
50%  of  the  time.  A  record  of  strikes, 
balls  and  outs  may  be  kept  on  little 
plastic  dials  on  the  side  of  the  game. 
A  record  of  runs  must  be  kept  with 
pencil  and  paper  on  the  score  card 
provided  with  the  game.  All  in  all,  not 
a  bad  game  for  the  money. 

We  found  Football  considerably 
more  complex  to  play.  The  general 

playing  mechanism  was  the  same 
with  the  little  windows  showing  the 
results  of  each  play.  But  you  have  to 
keep  track  of  which  results  applied  to 
a  running  play  and  which  applied  to  a 
passing  play.  Your  own  imagination 
is  probably  the  greatest  asset  in 
making  football  an  interesting  and 
fun  game. 

Basketball  is  entirely  different. 
Each  player  has  five  buttons  to  press 
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Do  TRS-80's  new  lower  prices mean  you  get 
"cheaper 
computers? 

Here's  why  . 

Way 

Production  costs  drop  and  manufacturing 
efficiency  rises  when  you  deliver  more  than 

100,000  TRS-80 IM  Model  I  systems  built  in 
your  own  factories  in  less  than  two  years. 
No  other  computer  —  ever  —  has  had  cus- 

tomer acceptance  on  such  a  scale. 

Sure,  TRS-80  Model  I  is  the  price  leader,  but 
then  you  know  better  than  to  make  your 

decision  based  on  price  alone.  You've  got  to 
be  convinced  you  get  1)  full  quality  and  fea- 

tures, and  that  2)  our  more  than  100  service 
locations  furnish  faster  service,  and  that  3) 
we  continue  to  add  new  software  and 

hardware  for  TRS-80,  even  though  our  list  is 
already  one  of  the  industry's  longest. 

Level  I  —  4K 
Ideal  Starter 

System 

$499 

Was  $599  last  year 

Level  II  —  16K 
Advanced  System 

with  Calculator  Keypad 

$849 

Was  s988  last  year 

New  Model  I/II  Catalog 

Come  in  and  get  your  copy  of  our  new  24-page 
computer  catalog  and  you'll  decide  that  TRS-80 
is  your  unique  opportunity  to  own  a 
full- featured,  fully  serviced,  fully  supported 
microcomputer  at  a  really  nice  price. 

New  TRS-80  Model  II 
A  bigger,  more  powerful  "brother"  to  the  TRS-80 
Completely  new,  it's  a  business  microcomputer 
with  capabilities  beginning  where  Model  I 
approaches  upper  limits.  Storage  capacity  up  to 
2  megabytes.  Order  now  for  early  delivery. $3450 

V2 -Megabyte 
Basic  System 

These  two  cards  honored 
at  most  Radio  Shack  stores 

Retail  prices  may  vary  at  individual  stores  and  dealers. 

Radio  /hack 
The  biggest  name  in  little  computers® 

A  Division  of  Tandy  Corporation  •  Fort  Worth,  Texas  76102 
Over  7000  Locations  in  40  Countries 
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to  propel  a  little  plastic  ball  up  toward 
a  basket.  If  it  goes  through  the  basket 
it  strikes  an  arm  that  registers  two 
points  on  the  score  board  and  makes 
a  squeak  reminiscent  of  the  baby 
dolls  of  20  years  ago.  The  first  player 
to  score  30  points  wins.  Basketball 
and  pinball  are  probably  best  suited 
to  children  5  to  8,  baseball  up  to  10 
years  of  age  and  football  up  to  13  or 
14. 

Intercept  by  Lakeside 

Intercept  is  described  as  "an  elec- 
tronic search  and  destroy  game  with 

the  sounds  and  lights  of  fighter 

attack."  Indeed  it  does  have  sound 
and  light  —  mostly  sound.  Two 
players  are  pitted  against  each  other 
on  a  10  by  20  grid.  One  player  tries  to 
move  his  attack  jet  from  one  end  of 
the  grid  to  the  air  field  target  at  the 
other  end.  The  other  player  is  armed 
with  four  SAM  missile  bases,  which 
can  be  placed  at  various  strategic 

locations  on  the  grid,  and  an  inter- 
ceptor to  locate  the  attack  jet.  The 

player  on  the  attack  moves  his  attack 

jet  four  spaces  horizontally  or  verti- 
cally with  each  move,  and  the 

interceptor  must  try  to  pinpoint  his 
location.  The  main  use  of  electronics 
in  this  game  is  to  light  up  the  location 
of  the  attack  jet  or  the  interceptor 

after  each  move,  and  to  make  a  siren- 
like noise  when  the  interceptor 

locates  the  attack  jet.  In  addition 
there  is  a  constant  clock  ticking  as  the 
game  goes  on.  This  is  hardly  what  one 

would  call  an  "intelligent"  electronic 
game.  However,  youngsters  will 
probably  enjoy  it  as  they  do  many  of 
the  other  combination  action/strate- 

gic games  on  the  market  today.  (Hint : 
One  particularly  aggressive  player 
found  that  the  SAM  missiles  can  be 

positioned  to  always  allow  a  win  on 
the  first  move.) 

Hit  and  Missile  from  Tomy 

Not  an  electronic  game  per  se,  Hit 
and  Missile  is  a  battery  action  game 

of  "pursuit  and  shoot."  Randomly 
spaced  aircraft  pass  across  the  top  of 
the  screen  in  two  directions.  You 

move  your  missile  launcher  back  and 
forth  across  the  bottom  of  the  screen 

and  press  the  "fire  button"  to  launch  a 
missile.  A  hit  produces  a  flashing 

light  and  "explosion"  sound  effect. Your  score  is  recorded  on  a  readout  in 
the  lower  left  corner  of  the  game. 

Each  game  lasts  one  minute.  Rug- 
gedly designed,  this  game  seems  to 

hold  the  attention  of  6  to  1 0  year  olds. 

Digital  Diamond  from  Tomy 

This  is  a  two-player  baseball 
game.  One  player  presses  a  button  to 
"pitch"  the  ball.  The  other  player  tries 
to  bat  it  with  his  button.  If  he  con- 

nects, a  slot-machine  type  dial  spins 
to  show  the  outcome  (out,  single, 
double,  etc.).  Keeping  track  of 
strikes,  balls,  outs,  score,  and 
runners  on  the  field  is  all  done 
manually  with  little  plastic  dials  and 
levers.  If  it  sounds  like  a  bit  of  a  bore, 

it  is.  On  the  other  hand,  it's  cheaper 
than  the  electronic  games  and  it's well  constructed. 

Blockade  and  Score  Four  by  Lakeside 

Blockade  is  a  non-electronic  stra- 
tegy game  for  two  people.  Players 

move  their  two  "pawns"  across  a  grid 
in  an  attempt  to  capture  the  op- 

ponent's "home"  square.  After  each 
move,  the  player  places  a  barrier  on 
the  grid  creating  a  network  of  walls  to 

block  the  other  player's  advance  — but  there  must  always  be  at  least  one 

open  pathway,  no  matter  how  con- voluted. The  first  one  to  make  it 

through  the  maze  wins. 

Score  Four  is  a  "four  in  a  row 

strategy  game  in  three  dimensions." The  playing  area  consists  of  16  plastic 
spindles  set  vertically  in  a  plastic 
tray.  Players  attempt  to  score  by 

placing  four  beads  in  a  row  horizon- 
tally, vertically  ordiagonally.  The  first 

one  is  easy,  but  that's  only  one 
quarter  of  the  game:  the  winner  is  the 

player  who  scores  four  times.  Plan- 
ning your  strategy  while  keeping  track 

of  your  opponent's  beads  in  three dimensions  can  be  quite  tricky.  We 

saw  one  game  in  which  the  winner 
was  not  determined  until  the  last  of 
the  64  beads  was  placed.  Although 
less  novel  than  some  of  the  electronic 

games  we  tested,  Blockade  and  Score 
Four  are  intriguing  games  of  strategy 
and  will  probably  have  more  lasting 

appeal  than  many. 
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Bringing  Music  Home 

Being  a  spectator  is  great 
.  .  .but  why  not  participate? 

•  Sing  along 

•  Compose 

•  Play 

•  Learn  from  Specialists 

LET  MICRO  MUSIC  TURN  YOUR  APPLE  II  ®  INTO  A  FAMILY  MUSIC  CENTER! 

VISIT    THE    APPLE   DEALER   NEAREST   YOU   AND   ASK   FOR   A 

DEMONSTRATION  OF  MMI  S  MICRO  COMPOSER™ 
The  MICRO  COMPOSER  LETS  YOU— 

•  Play  up  to  4  simultaneous  voices 

•  See  all  4  voices  at  the  same  time  you're  hearing  the  music — a 
must  for  music  editing! 

•  Ei\te*  musk  r\otes  by  a  fast,  simple  and  well-tested  coding 

system. 
•  Program  the  pitch,  rhythm,  and  timbre  of  the  music.  Tempo  is 

varied  by  the  Apple  paddle. 
•  Choose  7  different  tone  colors  for  each  voice  or  create  your 

own  tone  color. 

•  Compose,  edit,  display,  and  play  music  through  an  interactive, 

command-driven  language  that's  easy  to  learn. 
•  Save  your  music  on  disk  or  cassette.  TM 
•  Hear  quality  music  sound  at  low  cost  through  the  MICRO  MUSIC 

DAC  card.  No  amplifier  needed!  Designed  for  MMI  by  Hal 
Chamberlin  and  Micro  Technology  Unlimited. 

•  Select  from  future  MMI  music  instruction  software  to  accompany 
the  MICRO  MUSIC  DAC. 

Ask  your  local  dealer  for  information  on  MMI  products,  or  contact: 

The  MICRO  COMPOSER  is  an  APPLE  II®  compatibile,  low-cost 
music  system  designed  by  the  folks  at  MMI.  Our  music  software  was 

designed  by  leading  experts  in  music  education.  A  simple  step-by- 
step  instruction  manual  leads  you  through  entering,  displaying, 

editing,  and  playing  music  with  up  to  four  voices — soprano,  alto, 
tenor,  and  bass.  You  can  change  the  sound  of  each  voice  to  reed, 

brass,  string,  or  organ  sounds  and  you  can  even  color  your  own  music 
sounds! 

HAVE  FUN!  THE  MICRO  COMPOSER  comes  complete  with  an  instruction  manual, 

software  disk  or  cassette — in  either  Integer  or  Applesoft  ROM  BASIC,  and  the  MICRO 

MUSIC  DAC  music  card.  Just  plug  the  MICRO  MUSIC  DAC  into  the  APPLE  extension  slot 
and  connect  the  audio  cable  to  a  speaker. 

Suggested  retail  price  $220. 

V 
TM    ̂ J 

V 

MiCrO  MUSiC  InC    309  W.  Beaufort,  Normal,  Illinois  61761  (309)  452-6991 
APPLE  II  is  a  trademark  of  Apple  Computer  Inc 
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Single  Board 
Computers : 
Shopping 
Considerations 

Rick  Grossman 

In  recent  years  there  have  been  a 
number  of  single  board  computers 
and  evaluation  kits  made  available  to 
the  microcomputing  community.  The 
purpose  of  this  article  is  to  help  the 
educator,  hobbyist  and  engineer 
decide  which  of  these  boards  best 
suits  a  particular  application. 

The  Hobbyist's  Requirements 
Many  hobbyists  have  started  with 

single  board  computers  because  they 

serve  as  excellent  "teaching  ma- 
chines" for  learning  about  the  learn- 

ing about  the  operation  of  the  hard- 
ware and  how  to  program.  Documen- 

tation, ease  of  use  and  the  availability 
of  high-level  languages  are  three 
important  considerations  for  the 
person  with  this  objective  in  mind. 

Rick  Grossman,    Instructor,    Federal    Correc- 
tional Institution,  Lompoc,  CA  93436. 

The  hobbyist  who  realizes  that  an 

Apple,  North  Star  Horizon,  or  TRS-80 
isn't  intended  as  a  24-hour  multi- 

tasking system  will  be  looking  to 
single  board  computers  for  such 
exotic  tasks  as  turning  the  spinklers 
on  and  off  and  controlling  lights  and 
appliances  around  the  home.  Need- 

less to  say,  getting  into  this  type  of 
dedicated  controller  application  re- 

quires a  little  more  than  a  funda- 
mental background  in  hardware  and 

interfacing. 

Expansion  to  a  larger  system  is  an 
objective  with  some  hobbyists  and  is 
accomplished  easily  with  some 
boards  and  requires  considerable 
effort  with  others.  The  ease  with 

which  a  video  display,  external  key- 
board and  printer  can  be  added  are 

especially  important  for  the  individual 
with  little  or  no  hardware  background 

(although  going  through  the  frustra- 
tions and  hopefully,  successful  inter- 

facing of  those  devices  can  be  quite 
an  education). 

Starting  with  a  single  board  com- 
puter is  an  economical  approach  for 

expanding  to  a  larger  system.  The 
expansion  can  be  done  in  a  step-by- 
step  manner.  Several  boards  are 
S-100  based  or  use  the  S-100  bus  for 
expansion.  As  a  result,  the  many 
S-100  boards  on  the  market  are  avail- 

able for  expanding  the  system. 
Practically  all  units  have  expansion 
memory  and  I/O  boards  available 
from  the  manufacturer  and,  with  the 
more  popular  boards,  from  second 
sources  as  well. 

Assemblers  and  high-level  lan- 
guages, such  as  BASIC  and  FORTH, 

are  available  for  several  boards  for 
those  interested  in  learning  program- 

ming. A  cassette  interface  is  impor- 
tant for  saving  user-generated  pro- 

grams, but  the  recording  format  is 

equally  important  if  buying  commer- 
cially available  software  is  in  the 

scheme  of  things.  Although  there 

isn't  a  whole  lot  available  for  single 
board  computers,  some  can  be 
obtained  through  user  groups. 

Engineer /Technician  Requirements 

The  engineer  or  technician  will  be 
primarily  interested  in  the  evaluation 
or  actual  use  of  a  single  board 
computer.  The  unit  will  often  be  used 
as  a  dedicated  controller  to  replace  or 
improve  an  existing  hardware  system 
or  as  the  core  of  an  entirely  new 
design  application. 
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Shopping,  con' t... 
Software  considerations  aren't 

usually  as  important  as  hardware 
capability  because  the  software  de- 

velopment, especially  in  the  case  of 
mass-produced  units,  is  done  on 
development  systems.  These  are 
disk-based  mini  or  micro  systems 
running  cross-assemblers  for  the 
board  being  developed.  Upon  com- 

pletion the  software  is  burned  into 
PROMs,  installed  on  the  board,  and 

then  becomes  the  "operating  system" 
for  controlling  the  particular  process 
for  which  the  board  was  designed. 

However,  for  "one  &  two  production 
runs,  or  for  evaluation,  the  engineer/ 
technician  will  often  want  a  board 
with  an  assembler,  keypad  and  LED 
display. 

Some  of  the  features  an  engineer 
looks  for  in  a  single  board  computer 
are:  the  number  and  type  of  I/O  ports 
available,  the  amount  of  PROM 
space,  interrupt  capability  and  buf- 

fered I/O  lines  to  allow  easy  inter- 
facing to  prototype  circuits. 

Educator  Requirements 

Single  board  computers  are  used 

primarily  in  schools  for  teaching  stu- 
dents hardware  and  programming 

fundamentals  and  dedicated  con- 
troller applications.  They  are  not 

generally  used  for  teaching  computer 

programming  which  is  more  suitable 
to  personal  computing  sysfems,  such 
as  the  TRS-80,  Apple  and  others.  The 
instructor  will  be  using  the  computer 
as  an  instructional  aid  to  supplement 
and  complement  classroom  lectures. 
The  bo^rd  must  be  able  to  provide  the 

student  with  "hands  on"  experience 
in  learning  how  to  control  external 
devices.  Good  documentation  is 

particularly  important  so  the  instruc- 
tor doesn't  have  to  develop  a  lot  of 

material  on  fundamentals  and  opera- 
tion and  can  concentrate  on  the 

course  material  dealing  with  applica- 
tions. 

Some  important  considerations 
for  a  single  board  computer  to  be 
used  in  a  teaching  environment  are: 
easy  maintenance,  with  all  compon- 

ents and  test  points  accessible;  key- 
board and  display;  TTY  interface  and 

assembler  for  program  development; 
buffered  I/O;  good  documentation, 
preferrably  with  an  educational  slant. 

Making  The  Decision 

The  selection  chart  contains  most 
of  the  important  considerations  when 

shopping  for  a  single  board  com- 
puter. However,  the  chart  should  only 

be  the  first  step  in  the  decision  pro- 
cess. The  second  step  should  be  to 

contact  the  manufacturer  for  more 
detailed  information  and,  hopefully,  a 
copy  of  the  documentation . 

A  few  capabilities  not  listed  in  the 
chart  which  might  be  needed  for 
certain  applications  include:  DMA, 
interrupts,  on-board  timers,  baud 
rates,  type  of  cassette  interface, 
documentation  rating  and  on-board 
breadboard  ing  area. 

The  type  of  microprocessor,  I/O, 
price,  programming  and  expansion 
capability  are  of  interest  to  anyone 
buying  a  single  board  computer  and 
the  chart  should  help  in  meeting  that 
end.  □ 

RS-80 

i 
*i«]u":-i1jq»^ 

j 
mm    MM*    4 

Computer  gomes  without  sound  effects  ore  like  TV  shows  without  oudlo 
— flat  Now  uou  con  odd  the  joy  of  sound  to  your  entire  BASIC  library. 

Soundware™  gives  you  everything  you  needl 
Vow  get  hardware  —  a  neot  speaker-amplifier  unit  with  volume  control, 
earphone  jock  and  connectors.  No  wiring,  no  soldering  —  simply  odd  two 
AR  botteries  and  plug  It  in! 

Vou  get  software  —  two  programs  to  demonstrate  and  help  you  create 
your  own  sound  effects.  Make  your  programs  come  olive  —  odd  loser 
sounds,  bird  colls,  bounces,  clicks,  sirens,  music  notes,  tunes!  Complete 

instructions  included,  one-year  limited  warranty,  immediate  shipment. 
GRCftT  CHRISTMAS  GIFT! 

See  your  dealer  for  demonstrations. 
If  not  convenient,  order  direct  by  phone  (408)  371-41 20.  or  coupon. 

Please  send  SOUND  WfiA€  as  follows: 
D  All  PCTS,  D   fill  TftS-80  level  II  -  $19.95  D  fill  COMPUCCXOfl  II  -  $39.95 
D  Payment  enclosed  (CAP  pays  shipping)  □  Send  COD.  (odd  1 5%) 
P  VISfl/Bankomerkord  D  Master  Charge 

Cord  No   

Please  print 
Name   _____ 

€xp.  Dote Sig.. 
(Califbrnians  odd  6%  soles  tox) 

&&* 

Address 

City- 
State   Zip. 

D  Send  me  o  Ffi€€  catalog  of  game  programs  for  flPPL€.  P€T  and  COMPUCCXOfl. 

fill  PaS,  TRS-80  II 

$29.95 COMPUCCXOR  II 

$39,95 

PET TRS-80 COMPUCOLOR  II 

NOVEMBER1979 

1 884  Shulman  five.     San  Jose,  Cfi  951 24     (408)  371  -41 20 
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NAME 

KIM-1 

SUPERBOARD 

SYM-1 

AIM  65 

ADDRESS 

Commodore/MOS 
901  California  Ave. 

Palo  Alto,  CA  94304 
Ohio  Scientific 
1333S.  ChillicotheRd. 
Aurora.  OH  44202 

Synertek  Systems 
150-160  S.  Wolfe  Rd. 

Sunnyvale,  CA  94086 
Rockwell  International 
P.O.  Box  3669 

Anaheim,  CA  92803 
1802 

Evaluation 
Kit 

CosmacVIP 

ELF 

.Super 
Elf 

Micro  68 

Local  RCA  Solid 
State  Sales  office 

RCA -CosmacVIP 
New  Holland  Ave. 

Lancaster,  PA  1 7604 
NetronicsR&DLtd 

333  Litchfield  Rd. 
New  Milford.CT 06776 
Quest  Electronics 
P.O.  Box  44305 

Santa  Clara,  CA  95054 
Electronic  Products 
1 1 57  Vega 

San  Diego,  CA  921 10 

BIT 

8 

8 

8 

8 

8 

8 

8 

8 

8 

PROCESSOR 

6502 

6502 

6502 

6502 

1802 

1802 

1802 

1802 

6800 

RAM 

1K 

4K 

1K 1K(a) 
4K(b) 

ROM 

2K 

8K 

4K 

8K 

256  bytes 

2K 

256  bytes 

256  bytes 

128 

512  bytes 

4K 

32K  bytes 

KEYBOARD 

24  Key  Hex 

53  Key  Typewriter 28  Key 

54  Key  Typewriter 

Remote  Calculator 

Keypad  &  display 
16  Key 

24  Key 

24  Key  Hex 

512 

16  Key 

DISPLAY 

6  Digit  LED 
Video 

6  Digit  LED 

20  character 

Alpha/ numeric  LED 

6  Digit  Hex  LED 

Video  on  Board 

2  Digit  LED 

6  Digit  LED 
&  Video 

6  Digit  LED 

Educator  II 
Motorola  HEP/MRO 
705  West  22nd  St. 
Tempe,  AZ  85282 

8 6800 
128 

512 
8  Toggle  switches 

LED 
Lamps 

Wince 
WintekCorp. 

902  N.  9th  St. 

Lafayette,  IN  47904 

8 
6800 

128 512 
(EPROM) 

None None 

ET3400 
Heath  Company 

Benton  Harbor 

Michigan  49022 

8 
6800 

256 1K 

17  Key 

6  Digit  LED 

MD-6906 

MicroDaSys 

P.O.  Box  3605, 

Los  Angeles, CA  90036 

16 

6809 
1K 

Mon 
Bug  II 

None 

None 

PAIA8700 
PAIA  Electronics 
P.O.  Box  14359 

OklahomaCity.OK  73114 
8 6503 512 

256 

24  Key 

2  Digit  LED 

SDK  86 
Intel  Corp. 

3065  Bowers 
Santa  Clara,  CA  95051 

16 

8086 
2K 

8K 

24  Key 

8  Digit  LED 
Intercept 

Jr.  Tutorial 

Intersil  Inc. 
10900  N.Tantau 

Cupertino,  CA  9501 4 

12 
6100 

256 
1K 

12  Key 

8  Digit  LED 

TM  990/189 
Texas  Instruments 
P.O.  Box  1443m /s 6404 
Houston,  TX  7700 

16 9900 1K 4K 

45  Key 

10  Digit  LED 

Adaptable 
Board  Computer 

Signetics 
811  E.  Argues  Ave. 
Sunnyvale,  CA  94086 

8 2650 
512 

1K 

Nibbler 
DigiKey    P.O.  Box667 
Thief  River  Falls, 
MN  56701 

8 SCMP/II 

2K 

4K 

Z80 

Starter  Kit 

SD  Systems 
P.O.  Box  28810 

Dallas,  TX  75228 

8 
Z80 

1K 
2K 

28  Key 

6  Digit  LED 

MIKE8 

Model  882 

Martin  Research 
3336  Commercial  Ave. 
Northbrook,  IL  60062 

8 
Z80 

4K 

1K 

20  Key 

6  Digit  LED 

Basic 
Controller 

DynaByte 
4020  Fabian 

Palo  Alto,  CA  94303 
8 

Z80 4K 
4K 

(EPROM) Keyboard 
input  port on  Board 

One8bit 

light  port 
Model 
SSC 

Cromemcolnc 
280  Bernardo  Ave 
MountainView,CA94040J 

8 
Z80 

1K 

8K 
None 

None 

Explorer 
85 

NetronicsR&D,  Ltd. 
333  Litchfield  Rd. 
New  Milford.CT  06776 

8 8085 

256 2K 

None 
None 

TK80A 
Nee  Micro  Computers 
173  Worcester  St. 

Wellesley,  MA 02181 
8 

8080A 

1K 1K 

(PROM) 

25  Key 

8  Digit 

SDK  85 
Intel  Corp. 
3065  Bowers  Ave. 

Santa  Clara,  CA  95051 
8 

8085 

256 

2K 

24  Key 

6  Digit  LED 
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I/O CASSETTE 
HIGHER  LEVEL 
LANGUAGE 

POWER 

REQUIRED PRICE 
EXPANSION 
CAPABILITY NOTES 

2  Parallel  Ports 
120  mA 

Yes 
Tiny  BASIC 

Microsoft  BASIC 
FORTH  available 

+  5V +  12V $170 
S100Buss 

RS232 Yes BASIC  ROM 
on  Board 

5V 

-15V 

$279 

8K  on  Board 

4  Parallel  Ports 
RS232 
20  mA 

Yes 
BASIC  ROM 
available +  5V $239 

4KRAM;  I/O 
4K  RAM  on  Board; 

2  Parallel ;  6K  EPROM 

2  Parallel 
TTY 

Yes BASIC  Assembler 
ROM  available +  5V 

+  24V 

$375  (a) 
$450 (b) 

4KRAM, 

12KROM  on  Board 
20  character/line Printer  on  Board 

Enclosure  available 

2  Parallel 
RS232  or  20  mA 
Current  Loop 

No Tiny  BASIC  listing 
in  manual  (2K) 

Includes 
Power  Supply 

$325 
4KRAM,to1.5KROM 

Fixed  point  binary 

arithmetic  ROM  available 

1  Parallel  Port Yes Interpreter +  5V 
$249 

32K  RAM 

several  modules 
available 

Tiny  BASIC +  5V $99.95 Kit 

Tiny  BASIC +  5V 
$106.95 Kit 

Cassette,  4K  Mem . 
&  TTY/RS232  Expansion 

Board  $89.95 
Music  Speaker  included 

2  Parallel 
Serial  (1) (D +  5V 

-10V Serial  port(1) 

Cassette  interface  (1 ) 

2  Parallel Yes 

+  5V 
$169.95 

256  Byte  RAM 
on  Board 

2  Parallel 
TTL No Tiny  BASIC 

Available +  5V 
+  12V 

-12V 

$298 
64  K Socketed 

None 
No 

+  fc 
+  12 

-12 

$189j95(Kit) 
$240.00 

512  Byte  RAM 
on  Board 

4K  RAM,  20  mA, 

1  cassette  interface 
Monitor  &  Tiny  BASIC 

Power  Supply 

on  Board 

20  I/O  Lines 
RS232 

Yes 

+  8V 
+  16V 

$239  (Kit) 

$299 

10KPROM 

on  Board 

Real  time  Clock 

S1 00  Compatible 

1  Parallel  output 
2  Parallel  input 

Yes  (6) $149.95 

(Kit) 

1KRAM.1KROM 
on  Board 
4KRAM 

3  Parallel 
1  RS232 

No 
+  5 

+  12 

$780  (Kit) 

$550Educ 
Institution 

4KRAM 

on  Board 

No Microinterpreter 
PROM  on  Board 

+  5V 
or 

+  10V $281 

3KRAM.1KROM 
Parallel  I/O  Board 
&  Serial  I/O  Board 

1  Parallel Yes +  5V 
+  12V 

-12V 

$299 

2K  RAM,  2K  EPROM 
on  Board 

EIA  and  TTY  interface 

2  Parallel 
1  RS232or20mA 

No +  5V 
+  12V $275 $190(Kit) 

24  K Socket PROM  &  CPU 

110  Baud No BASIC  (2) 

+  5V $149.95 

28  K  (44  pin) 
Socketed 

2  Parallel  Port Yes +  5V 
+  25  V  (PROM 
Programming) 

$249  (Kit) 

$399 

S100Buss 
2K  RAM  on  Board 

Prom  Programmer 

on  Board 

None 
+  5V $895 

1  Serial  port 
1  Parallel  port 

Parallel  port  available 

Prom  Programmer 

on  Board 1  Parallel  input 
1  Parallel  output 
1  RS232  or  20  mA 

Yes 
PROM  on  Board 

Industrial 
BASIC 

+  8V 
+  16V 

-16V 

$750 

16KRAM 
on  Board 

8  Relays  on  board 
Video  Interface 

on  Board 

3  Parallel 
1-RS232on 

20  mA 

BASIC 

PROM  available 
$395  (Kit) 

$450 

SIOOBuss 

2  Parallel  Ports 
7  6  bit  port 

Yes Extended 

BASIC 

-8 

+  8 
$129.95 

S100Buss 

4KRAM.8KROM 

on  Board 
Keyboard/Video 

available 

3  Parallel  Ports 
Yes No +  5 

+  12 
$299 

4K  RAM,  8K  PROM 

on  Board 

4  Parallel  Ports 
1  20  mA  port 

No +  5V 
-100  (TTY) 

$300  Kit 
$210Educ 
institutions 

512  Byte  RAM,  4K  ROM 

on  Board 
System  Design  Kit 

NOVEMBER1979 
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creative  computing 
Vol.  2,  No.  5— Sep/Oct  1976 
Computer  programming  contests,  Rus- 

sian computing,  Do-it-yourself  com- 
puter poetry  (3  articles),  two  games: 

Watchman  and  Delmar,  four  feature 

reviews  of  "Computer  Power  and 
Human  Reason,"  Computers  in  elec- 

tions, two  great  stories. 

Vol.  3,  No.  1— Jan/Feb  1977 
Equipment  profiles:  Teletype  model  43, 
IMSAI  8080,  SWTPC  6800,  Computers 
in  the  movies,  All  about  Electronic 

Funds  Transfer,  Centerfold  "Computer 
Tree"  Baboage  to  370/158,  A  approach 
for  analyzing  discontinuous  events,  un- 
solvable  complex  problems,  the  Wooly 
Mammoth    problem,    ten    outstandina 
problems    for    computer    solution. 
Games:  Drag    Masterbagels,  Strike  9. 

Vol.  3,  No.  4  -  Jul/Aug  1977 
Guide  to  selecting  a  microcomputer. 
Write  your  own  CAL,  Part  2.  Computers 

in  medicine  and  health  care.  Dwyer:  "8- 
Hour  Course  in  Basic-Part  1."  Thinking 
Strategies-Part  3."  Sherlock  Holmes  and 
Charles  Babbage.  Four  new  games. 

Vol.  3,  No.  5— Sep/Oct  1977 
A  dynamic  debugging  system  for  8080 
assembly  language,  bibliography  of 

"limits  to  growth"  models,  Dywer:  8- 
hour  course  in  Basic-Part  2,  Pro- 

gramming approaches  to  solving  com- 
pJex  equations,  Electronic  information 
exchange,  Symmetric  art  with  your 

computer,  in-depth  reviews  of  5  micro- 
computer BASICS,  software  technology 

music  system,  Games:  Nomad,  Rotate, 
Lissajous. 

Vol  3,  No.  6— Nov/Dec  1977 
Programming  techniques-  Part  1.  CAI. 
Topics  in  Logic.  Three  8080  8K  BASIC 
evaluations.  Smart  electronic  game 
reviews.  How  computers  can  write  final 
exams.  Mastermind  II  and  Othello 

computer  games.  Profile  of  the  Alpha  1 
and  Alpha  2  for  the  TDL  Xitan. 

Vol.  4,  No.  1—  Jan/Feb  1978 
File  structures,  16-bit  computers,  LOGO 

Language,  Murphy's  laws,  review  of 
Radio  Shack  TRS-80  and  Heath  H8, 
World  model,  biorythms,  how  to  write  a 
simulation,  Hart  sort  algorithm,  3 

games,  8-Hour  Basic  Course  -  Part  4. 

Vol.  4,  No.  2— Mar/Apr  1978 
Parody  of  Datamation,  Business  Com- 

puting: 5  inventory  confrrt^systems, 

ABCs  of  micja^prrf?itlrl  Structured 
soft^r^A^ t^ro^r  four  computer 
mus^J^MfTTs,  reviews  of  2  Basic 
interpreters  and  micro-APL,  CAI-Part4, 
puzzles  and  games. 

Vol.  4,  No.  3— May/Jun  1978 
Art  and  animation  section:  8-aiticles, 

color  graphics,  SAM76,JWfc^ls^rch,  a 

real  budgai^a  ̂ acU^fllss  com- 
puting :Gp^jy»^7?tems,  Oregon  Trail, 

Black  &Gx,  reviews  of  VideoBrain,  MSI 
floppy,  OSI  Challenger,  Ai  speech 
synthesizer. 

Vol.  4,  No.  4— Jul/Aug  1978 
Reviews  of  Commodore  PET,  Apple  II, 

Atari  computer,  Video  games,  inter- 
facing to  the  real  world:  5  articles, 

business. computing:  4  word  process- 
ing systems,  ROM  section:  7  articles, 

backgammon  game,  bar  code. 

Vol.  4,  No.  5— Sep/Oct  1978 
Equipment  profiles:  TRS-80,  Exidy 
sorcerer,  Bally  Arcade,  PolyMorphic 
8813,  Merlin  Video  Display  preview  of 

nine  new  personal  computers.  Ac- 
counts receivable  systems,  All  about 

PASCAL,  real  world  games,  a  real  time 
clock  to  build,  PET  cassettes,  special 
education  features,  new  software:  Star 
Wars,  Hex. 

Vol.  4,  No.  6— Nov/Dec  1978 
Subject  index  and  file  index  in  BASIC, 
consumer  computers  buying  guide, 
electronic  game  reviews,  critical  path 
analysis,  mailing  label  programs,  robot 
programming,  experiment  in  teaching 
strategic  thinking,  evaluations  of  North- 
star  Horizon,  CP/M  operating  system 
and  backgammon  computers,  columns 

on  Apple  II  PET  and  TRS-80,  plus  game 

section  including  "Corral",  "Joust"  and 

Puzzle' Vol.  5,  No.  1— January  1979 
Computers  in  fiction;  Survey  of 

Educator's  Attitudes;  K-State;  How  to 
Hide  Your  Basic  Program;  World  Chess 
Championship  Computer;  Compleat 
Computer  Catalog,  Microchess  for  the 
TRS-80;  Exidy  Sorcerer;  Ohio  Scientific 
superboard  II;  Robots  in  Fjction;  Help 
for  the  Weary  Taxpayer;  A  counterfeit 
Cursor  for  your  PET;  Medical  Audit 
Time. 

Vol.  5,  No.  2— February  1979 
Evaluations:  Electric  Pencil,  Heathkit  H- 
8,  Computer  Music  Records.  Computer 
Games:  Gold  Mine,  Atom-20.  Com- 

puterized Sports  Predictions,  Multiple 
Regression  Analysis  Simplified,  Value  of 

Computers  in  Education,  Budget  Man- 
agement System,  Help  for  the  belea- 

guered consumer. 

Vol.  5,  No.  3— March  1979 
Six  articles  on  data  base  management; 

Evaluations  of  TRS-80  and  Apple  Disk 
Systems;  Payroll  system;  the  Game  of 
Go;  Small  business  computing  with  the 
Sourcerer;  Judging  of  sports  events; 
Social  Science  survey  program. 

Vol.  5,  No.  4— April  1979 
Safeguarding    your    computer; 
pretive    programming;    Elements 
good    computer    game,    Music 

position;  "What  will  happen  if";  Vertical 
graphs    and    bar   charts;    People    Pro- 

gramming; Home  applications. 

Vol.  5,  No.  5— May  1979 
Word  processing  systems  —  buying  a 
system  and  5  evaluations;  Writing  2 

user-oriented  program;  Tutorial  on 
PILOT;  3  new  games;  Amoritization 
schedules,  reading  and  comprehension 
tests. 

Vol.  5,  No.  6— June  1979 
8  Articles  on  computer  graphics  and 
plotting;  Evaluations:  HiPlot,  NAD 
System,  ALF/Apple  Music  Synthesizer; 
Copyright  of  Software;  Sesame  Place; 
Probability  Study;  String  Manipulations; 
3  New  Games. 

Vol.  5,  No.  7- July  1979 
Two  Ecology  Simulations,  Creativity 
Test;  World  Power  Systems;  Files  and 
Data  Basis  —  4  Articles;  Evaluations  of 
Six  Peripherals  and  Software  Systems; 
Personal  finance  Model,  2  logic  games. 



Are  you  missing  any  back  issues  of  Creative  Computing  or 
ROM  magazine?  The  applications,  programming  techniques, 
simulations,  problems,  commentary,  articles  and  fiction  are 
practically  timeless.  Not  only  that,  but  the  earlier  issues  are 
actually  increasing  in  value. 

Prices  are  $2.00  each,  three  for  $5.00,  or  ten  for  $15.00. 
Postage  $1.00  for  up  to  3  issues,  $2.00  for  4  or  more. 
SUPER  SPECIAL:  One  of  everything  we  have  plus  4  back 

issues  of  Computer  Notes  —  32  magazines  in  all  —  for  only 
$40  postpaid! 

July  1977 
SOL.  The  Inside  Story;  Braille  and  the 
Computer  Video  newspaper;  A  Chip  is 
Born;  The  Care  and  Feeding  of  Your 

Home  Computer;  Digital  Foam  —  the 
peripheral  of  the  future. 

August  1977 
The  Kit  and  I,  Part  I,  by  someone  who's never  soldered  before;  Introduction  to 
the  fundamentals  of  Computer  Memory; 

Tips  for  the  do-it-yourself  hardware 
beginner;  Binary  clocks;  APLomania. 

September  1977 
Xeroxes  and  other  hard  copy  off  your 

CRT;  Payroll  Program;  How  Computers 
Work;  The  Kit  and  I,  Part  II:  or  Power  to 

the  Computer;  CCD's  How  They  Work 
and  How  They're  Made;  A  look  at 
PLATO,  an  Educational  Computer 

System;  IBM  5100. 

October  1977 
Binary  Arithmetic  For  the  Beginner; 
Microprocessor  Aid  for  the  Deaf  and 
Blind;  The  Kilobyte  Card;  Scott  Joplin 

on  Your  Sci-Fi  Hi-Fi;  Building  a  Basic 
Music  Board;  Flowcharting;  Payroll 

Program. 

November  1977 
Solar  Energy  Measurement;  A  Begin- 

ners Introduction  to  BASIC;  The  Kit  and 

I,  Part  III;  More  Music  to  Play  on  Your 

Computer;  Micro  Maintenance;  Solo- 
mon and  Viet:  Putting  Together  a 

Personal  Computing  System;  Time 

Sharing  on  the  Family  MICRO. 

December  1977 
A  Beginners  Guide  to  Peripherals;  The 
Best  Slot  Machine  Game  ever;  Artificial 

Intelligence?;  An  Electronic  Jungle 
Gym  for  Kids;  File  Copy  Program;  Better 
Health  Through  Electronics;  the  Kit  and 
I  Part  IV. 

January  1978 
Synthetic  Skin  for  Your  Robot  and  How 
to  Make  It;  TLC:  A  Visual  Programming 

Language;  The  Code  That  Can't  Be Cracked;  Beginners  Guide  to  Computer 
Graphics;  The  Computer  and  Natural 

Language;  First-Timer's  Guide  to Circuit  Board  Etching. 

February  1978 
A  Practical  Mailing  List  Program; 
Artificial  Intelligence;  Assemblers; 

Flowgrams — A  New  Programming  Tool; 
Refresher  Course  in  BASIC;  Micros  and 
Analyzing  Election  Results;  Upgrading 
Your  BASIC. 

March-April  1978 
Introduction  to  real  time  concepts; 

Felsenstein:  An  Absolute-Time  Clock; 

Dreyfus:  Things  Computers  Still  Can't Do;  Introduction  to  Interpreters;  Othello 

Games;  Weizenbaum:  Incomprehen- 
sible Programs;  The  Quasar  Robot 

Revealed;  Chesson:  Cryptanalysis. 

Send  order  to  Creative  Computing,  P.O.  Box  789-M, 
Morristown,  NJ  07960.  Or  save  time  and  call  your  credit  card 

order  toll,  free  to:  800-631-8112  (in  NJ,  201-540-0445). 

Please  rush  me  the  following  back  issues: 

Magazine  and  Issue 

Amount  for  mags: 
+  Postage 

=  Total 

□  Payment  enclosed      □    Visa/Bank  Americard      D  MasterCharge    D  American  Express 

Card  No. Expiration  date Signature 

Name   _ 
Address 

City   State 

Zip 



Personal 
Computer 
Comparison 
Chart 

Steve  North 

Although  the  accompanying 

comparison  is  self-explanatory,  a 
few  additional  remarks  are  ap- 

propriate. To  begin,  the  descrip- 
tions of  the  Atari  and  Tl  com- 

puters are  somewhat  sketchy 

since  we  only  had  manufacturer's literature  from  which  to  work.  At 
the  time  of  this  writing  (late 
August)  neither  company  had 
actually  delivered  production 
models. 

The  comparison  is  also  a  bit 
subjective  in  a  few  categories, 
such  as  hardware  quality  and 
portability,  but  these  ratings 
were  arrived  at  after  serious  con- 

sideration. The  availability  of 
software  from  second  sources  is 
also  not  included  but  this  is 

generally  an  important  consider- 
ation unless  you  plan  to  write 

every  program  you  want  to  use. 
Finally,  be  aware  that  each 

computer  is  best  for  certain 

applications  and  it's  impossible 
to  select  a  computer  that's  the 
"absolute  best"  for  everyone.  The 
TRS-80  is  one  of  the  least  expen- 

sive computers,  has  an  excellent 
BASIC,  and  might  be  thought  of 

as  "every  man's  BASIC-speaking 
computer;"  however,  it  seems 
less  attractive  when  expanded 

beyond  the  basic  16K  cassette- 
based  system.  The  Apple  is  more 
expensive  to  begin  with  but  is 
more  sophisticated  and  is  more 
competitive  when  more  memory 
and  disks  are  added.  The  PET 
made  quite  a  splash  when  it  was 
introduced  and  is  still  a  good 
value  but  has  a  number  of  draw- 

backs. The  Compucolor  is  an 
excellent  color  graphics  machine 
and  has  found  its  own  niche.  The 
newer  Atari  and  Tl  computers, 
with  ROM  cartridges  and  mass 
marketing,  seem  to  be  the  wave 
of  the  future. 

Computer 

Case 

Keyboard 

Memory 

Language 

Resident  Machine  Language 
Monitor 

Graphics 

Text 

Expansion 

Realtime  or  Hardware  Clock 

I/O  Ports  built-in 

Built-in  Audio 

Audio  Cassette 

Disk  Capacity 

Video  Dleplay 

Factory  Support  and  Repair 

Portability 

Hardware  Quality 

Price  (16K  RAM) 

Radio  Shack 
TRS-80  Level  II 

grey  and  black  plastic 

typewriter,  2-key  rollover, 
upper-lowercase,  number  pad 

12K  ROM  (BASIC) 

16K  RAM  (32-48K  with  expansion  interface) 

Level  II  BASIC:  14 commands,  33 statements, 
36  functions,  23  error  messages 

no 

48x128  pixels 
B&W 

16  lines  x  64  characters  wide 

upper  case  only 

expansion  interface,  1-4  disk  drives,  modem, 
voice  synthesizer,  printers 

In  expansion  interface 

none 

no 

Apple  II 

beige  plastic 

typewriter,  n-key  rollover 
upper  case  only 

12K  ROM  (BASIC,  monitor) 
16-48KRAM 

Integer  BASIC :  20  commands,  30  statements,] 
8  functions,  1 5  error  messages 

Applesoft  BASIC:   12  commands,  48  stat< 
ments,  27  functions,  19  error  messages 

yes 

40x40, 16  colors 
280x160,  6  colors 

24  x  40,  upper  case  only 
video  reverse  and  blink 

8  general-purpose  I/O  slots  for  disks,  printers| 
speech  boards,  clocks,  etc. 

optional  plug-in  board 

game  paddles 

500  baud,  motor  control 

drivel -56K 
drive2,3,4-82K 

B  &  W  TV  monitor  included 

excellent 

fair 

fair 

$849 

1  voice 

1200  baud 

108K,  4  drives 

requires  color  TV 

good 

good 

excellent 

$1195 
30 CREATIVE  COMPUTING 



PET 

•  «»••«»»»    *   X  9 

fj-a  i  i  ilTl^j 

1 1. 

*  *  *  * 

uiiHiiiiumw.iHmm  i!iiuiiHHH<nm\«Wtt\\'  \ 

"""  M  \ 

Commodore  PET 
Compucolor  II 

Atari  800 
Tl  99/4 

beige  metal  case simulated  wood  grain  and  beige  plastic beige  plastic grey  and  black  plastic 

typewriter,  n-key  rollover, 
upper-lowercase typewriter,  upper  case  and  graphics typewriter,  upper-lowercase typewriter  layout  with  space  between  keys 

14K  ROM  (BASIC  and  OS) 
8-32K  RAM 

16K  ROM  (BASIC,  DOS,  CRT  mode) 
8-32K  RAM 

8K  ROM  internal 8-32K  cartridge 

8-48K  RAM 
26K  ROM  internal 
30K  ROM  cartridge 

16KRAM 

Commodore  BASIC:  7  commands,  26 state- 
ments, 17  functions,  23  error  messages 

Disk  BASIC  8001:    3   commands,  29  state- 
ments, 27  functions 

Atari  BASIC 
Tl  BASIC:  ANSI  BASIC  with  sound  and 

graphics  14  commands,  33  statements,  19 
functions 

no 
no 

no 
no 

64  graphics  characters 
B&W 

128x1 28,  8  colors 

64  graphics  characters 

380x192, 16  colors 
192x256, 16  colors 

25x40,  upper/lower  or  upper/graphics 
video  reverse 32x64,  in  color 24  x  40,  upper-lower  case 24x32 

IEEE-488  Bus,  printer 
2nd  disk  drive 
expanded  keyboards 

printer,  disks,  modem speech  synthesizer,  modem, printer, cassette 
recorder,  disk  drives 

yes 

yes 

interval  timer 
interval  timer 

parallel  port RS-232 game  paddles,  light  pen general-purpose  I/O  port,  RS-232  option 

no 
no 

4  voices 

3  voices,  noise  generator 

500  baud  (?) 
no  (floppy  disk  built-in) 

600  baud 
optional,  1300  baud 

51 K,  2  drives 80K,  4  drives 80K,  4  drives 

built-in  B&W  monitor color  TV  monitor  included requires  color  TV 
color  TV  monitor  included 

fair 

good 

good fair 

good 

fair 

fair  to  good 

good 
$795 $1695 $1000 

$1150 
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One  year  ago  I  was  convinced  that 
if  I  wanted  to  work  hard  enough,  I 

could  pick  up  an  old  beat-up  Teletype 
and  interface  it  to  my  computer  so  I 
could  have  hard  copy  for  only  $400  or 

$500.  I  wouldn't  expect  much,  but  it 
would  at  least  help  my  programming 
by  providing  line  listings.  If  I  was 
offered  a  brand  new  printer,  complete 
with  interface,  for  $220,  I  would  have 
danced  for  joy.  At  it  was,  until  I  was 
asked  to  edit  SoftSide  magazine  this 

spring,  I  couldn't  afford  any  kind  of 
printer. 

However,  Radio  Shack  is  now 
offering  a  printer  so  cheap,  I  could 
afford  to  buy  it  as  a  backup.  And  what 
a  printer!  The  Quick  Printer  II  includes 
a  built  in  microprocessor  to  operate 
it,  comes  with  three  built  in  inter- 

faces, prints  in  upper  and  lower  case 
and  sells  for  $219. 

Features 

The  Quick  Printer  II  is  small;  6V2 
inches  wide,  9  V2  inches  deep,  and  3 Va 
inches  high.  It  prints  on  special  elec- 

trolytic paper  just  under  2V2  inches 
wide,  about  the  same  size  as  a  cash 
register  tape.  There  are  three  built  in 
interfaces,  for  direct  connection  to 

the  TRS-80  bus,  for  a  Centronics 
parallel  printer  port  and  for  RS-232 
serial  connection.  It  comes  with  a  22 
inch  ribbon  cable  to  connect  it  to  the 
bus  on  the  back  of  a  TRS-80.  The 
cable  to  connect  it  to  the  line  printer 
port  is  an  additional  $19.95.  As  it 
comes,  it  will  not  work  with  the 

expansion  interface,  for  the  TRS-Bus 
on  the  expansion  interface  does  not 
carry  the  LPRINT  and  LLIST  func- 

tions. You  would  either  have  to  buy 
the  line  printer  cable,  or  use  the 
RS-232  board  and  the  port  on  the  front 
of  the  expansion  interface,  building 
your  own  connecting  cable  according 
to  instructions  in  the  Quick  Printer  II 
manual.  It  should  not  be  hard  to 

connect  to  any  RS-232  port  on  any 
computer,  as  serial  operation  is 
simple  and  requires  only  3  wires 
connected  to  a  5  connector  DIN  jack. 

George  Blank,  Pastor,  Calvary  United  Presby- 
terian Church,  266  Second  St.,  Leechburg,  PA 

15656. 

Radio  Shacks  Low-Cost 
Quick  Printer  II 

George  Blank 

For  serial  operation,  it  is  only 
required  that  the  computer  monitor 
the  handshake  strobe,  and  when  the 
printer  signals  a  ready,  send  one  bit  of 
data.  The  three  lines  are  CLEAR  TO 
SEND,  DATA  and  GROUND.  The 
printer  will  accept  7  bit  ASCII  data, 
even  or  odd  parity,  with  one  or  two 
stop  bits,  7  bit  ASCII  data,  no  parity, 
with  two  stop  bits,  or  8  bit  ASCII  data, 
no  parity,  one  or  two  stop  bits.  No 
testing  is  done  by  the  printer  for  parity 
errors. 

The  author's  32K  TRS-80  system  with  a  single 
disk,  16K  Level  II,  Microcomputer  devices 
printer  and  Quick  Printer  II. 

The  character  set  is  a  modified 

ASCII  subset,  printing  codes  33 

(exclamation  point)  through  127  (DE- 
LETE, printed  as  a  solid  block),  sub- 

stituting arrows  fortodes  91  to  94,  as 

found  in  the  Radio  Shack  User's 
Manuals.  The  lower  case  characters 

g,  j,  p,  q  and  y  do  not  descend  below 
the  line,  but  are  printed  in  raised 
position.  The  printer  ignores  bit  7, 
and  prints  the  graphics  characters 
as  a  duplicate  set  of  the  other 
characters.  Of  the  32  ASCII  control 

codes,  the  printer  ignores  all  but  two ; 
the  carriage  return  (code  13)  and 
SHIFT  IN  (code  15).  If  shift  in  is  the 
first  character  on  a  line,  it  switches 
the  printer  from  the  32  character  per 
line  mode  to  16  characters  per  line  for 
that  one  line  only.  The  printer  is  a  line 
printer,  storing  the  characters  in  a 
buffer,  and  not  printing  until  it  re- 

ceives 32  characters  or  a  carriage 
return.  The  character  spacing  is  6 
lines  per  inch  vertical  and  either  18  or 
9  characters  per  inch  horizontal,  soft- 

ware selectable.  The  format  is  a  5  x  7 
dot  matrix. 

The  Quick  Printer  II  is  very  quiet, 

making  no  sound  at  all  when  it  is  not 
printing,  and  only  the  sound  of  the 
paper  feed  when  printing.  For  that 
reason  alone  I  prefer  it  to  my  Selectra 
Print  when  making  a  long  listing  and, 
in  addition,  it  is  four  times  as  fast, 
printing  at  64  characters  per  second. 

Since  the  printer  is  almost  all 
electronic,  the  paper  feed  and  the 
print  head  being  the  only  moving 

parts,  maintenance  should  be  mini- mal. Recommended  maintenance  is 

simply  to  avoid  physical  shocks  to  the 
printer,  keep  it  dry,  and  if  print  quality 
deteriorates,  clean  the  print  head  with 
a  fine  brush.  The  print  head  has  a 
stated  life  of  30  million  characters. 

(Let's  see— at  64  characters  per 
second,  that  means  I  could  wear  it  out 
in  5  days,  10  hours,  12  minutes  and 
6/10  of  a  second,  if  I  found  a  roll  of 
paper  long  enough!) 

In  keeping  with  Radio  Shack's typical  profit  margins  of  65%,  the  unit 
is  all  plastic  except  for  the  electrical 
parts.  The  paper  sits  in  a  well  on  top 
of  the  printer  on  a  plastic  rod,  and  a 
pencil  stub  would  probably  do  just  as 
well  for  a  roller  if  you  ever  break  or 
losetheoriginal.  Ared  LED  tells  when 
the  unit  is  on,  and  the  electronic  parts 
are  visible  through  ventilation  holes 
in  the  top  and  bottom  of  the  unit.  The 
power  requirement  is  120  VAC,  60  Hz, 
and  a  three  wire  grounded  plug  is 
necessary.  The  extra  ground  is  not 
only  for  safety,  but  to  insure  reliable 

operation. The  unit  comes  with  two  rolls  of 

paper,  the  connecting  cable  to  the 
back  of  the  TRS-80  keyboard  unit  and 

a  twenty-two  page  instruction  man- 
ual. The  manual  covers  hook  up, 

operation,  paper  loading,  problems, 

specifications  and  provides  a  sche- 
matic. Programs  in  the  manual 

include  the  use  of  the  two  control 

codes,  printing  continuously  in  the  16 
character  per  line  mode,  assembly 

language  driver  routine  and  demon- 
stration of  lower  case.  Optional 

features  include  extra  paper  at  $3.95 
for  a  package  of  2  rolls,  and  the 
expansion  interface  connecting  cable 
for  $19.95.  The  Quick  Printer  II  sells 
for $219. 
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IVe  finally  found  a  personal1;       >   t '^  Mr  that  professionals 
get  excited  about  the Compucolor  II.  It's 

-    -  -^#   a  totally-integrated  8080A  system 
with  hill  color  graphics  display,  built-in  5  1  K  mini- 

disk drive,  and  the  best  cost  performance  ratio 
available  in  a  personal  computer. 

The  complete  system  is  only  $  1595.*And  that  price  includes  8K  user  RAM,  MS-2MC 
compatibility  and  random  access  file  capabilities. 

Our  8  foreground  and  background  colors  will  boost  your  comprehension,  while 
introducing  you  to  an  exciting  new  dimension  in  BASIC  programming.  The  vector  graphics 
have  16,484  individually-accessible  plot  blocks.  And  the  13"  diagonal  measure  screen  gives 
you  32  lines  of  64  ASCII  characters.  You  also  have  the  flexibility  that  comes  with  16K 
Extended  Disk  BASIC  ROM. 

Compucolor  II  otters  a  number  of  other  options  and  accessories,  like  a  second  disk 
drive  and  expanded  key  board,  as  well  as  expandability  to  MK  of  user  RAM.  Of  course  we 

also  havea  whole  library  of  low -cost  Sol-Disk™  programs,  including  an  assembler  and 
text  editor. 

Visit  your  nearest  computer  store  for  details.  And 

while  you're  there,  do  some  comparison  testing.  With  all  ^ clue  respect  to  the  ,   , 

others,  once  vou  see  it,      ̂     ̂ ^^  -^  - 

you'll  be  sold  on  i  he  V^P  COItipUCOIOr compucolor  ii.         I   I  Corporation 
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Quick  Printer,  con't... 
Operation 

The  unit  is  simple  to  operate. 
Controls  include  an  on/off  switch,  a 
switch  to  select  TRS-80  bus,  line 
printer,  or  serial  input  and  an  on 
line/off  line/  reset  switch  that  can  be 
used  to  interrupt  a  printout.  At  power 
on,  the  unit  prints  a  READY  message 
with  acode  indicating  the  input  mode 
selected.  The  unit  should  be  powered 
on  prior  to  the  computer  and  not 
turned  off  during  computer  operation 
to  avoid  a  system  lockup. 

The  paper  is  easy  to  load  and 

unload,  and  the  only  other  require- 
ment for  operation  is  software,  which 

can  be  as  simple  as  the  commands 
LLISTandLPRINT. 

Application 

Quite  frankly,  there  is  a  drastic 
difference  in  capability  between  the 
Quick  Printer  II  and  my  dual  pitch,  15 

inch  carriage,  Micro  Computer  De- 
vices Selectric.  But  not  all  the  advan- 
tages are  in  favor  of  the  Selectric.  To 

get  the  Selectric  working  required  $30 
in  long  distance  telephone  calls,  two 
service  calls  from  IBM  and  shipping 
the  interface  on  a  round  trip  coast  to 
coast  at  a  cost  of  $20.  I  am  terrified 
when  I  consider  what  the  cost  would 
be  if  it  were  out  of  warranty.  With  the 
Quick  Printer  II,  I  simply  took  it  out  of 

the  box,  read  the  instructions,  plug- 
ged it  in  and  it  worked. 

The  Printer,  instruction  manual  and  paper. 

Obviously  I  prefer  to  use  the 
Selectric  for  articles  and  suspect  that 
any  editor  receiving  a  long  article 
printed  on  the  Quick  Printer  II  would 
immediately  throw  it  in  the  trashcan! 
But  for  my  own  use,  I  prefer  the  quick 
printer  for  line  listings.  It  is  cheaper, 
much  faster  and  much  quieter.  Once, 
when  I  was  disassembling  Level  II 
BASIC  for  analysis,  I  had  the  Selectric 
running  continuously  for  three  and 
half  hours.  I  was  only  one  third  of  the 
way  through  when  impending  divorce 
terminated  the  project!  My  family 
could  no  longer  tolerate  the  clatter. 

But  there  is  a  particular  use  for 
which  the  Quick  Printer  II  seems 

ideally  suited.  It  makes  a  wonderful 

portable  terminal  for  the  TRS-80,  so 
you  don't  have  to  carry  the  awkward, 
heavy,  television  set  with  you  to  use 
your  computer  away  from  home. 
Following  a  few  simple  steps,  this  is 
easy.  First,  keep  in  mind  that  the 
Quick  Printer  II  will  not  support 

graphics  characters.  Then  remember 
that  it  stores  characters  in  a  buffer 
until  a  carriage  return  is  received.  This 
calls  for  a  little  care  in  programming. 
For  example,  an  input  statement  like 
this  would  not  work: 

100 INPLTTYOUR  ANSWER" ;  A$ 
The  statement  and  the  prompt  would 
be  invisibly  stored  in  the  buffer,  and 
you  would  not  know  why  the  printer 
was  just  sitting  there.  However,  this 
simple  modification  would  work: 

100  PRINT'YOUR  ANSWER?": INPUT  A$ 

The  carriage  return  at  the  end  of  the 
print  statement  would  cause  the  line 
to  be  printed,  serving  as  a  prompt. 
Note  that  this  requires  a  question 
mark  in  the  print  statement  to  indicate 
an  input  request  as  the  question  mark 
in  the  INPUT  line  will  not  be  printed 
until  the  statement  is  received. 

This  simple  program,  executed 
prior  to  other  programs,  places  the 
printer  driver  routine  in  place  of  the 
video  driver  in  the  computer,  and  will 
cause  all  print  statements  going  to 
the  screen  to  go  to  the  printer 
instead: 

AP-71 

1  FORI  =  16413TO16420: 

POKEI,PEEK(l+8):NEXTI 

This  is  not  a  total  solution,  as  any 

values  poked  into  screen  memory  and 

graphics  characters  will  not  be 
shown.  But  in  programs  designed  or 
modified  for  mobile  use,  it  can  be  very 

helpful. 
It  is  quite  easy  to  transport  the 

keyboard,  power  supply,  cassette 
recorder,  printer  and  a  three  plug 

extension  cord  in  a  small  suitcase. 
You  could  even  take  your  computer  to 

parties  and  introduce  your  friends  to 

games  set  up  for  the  printer,   like 

©Creative  Computing 

Quick  Printer  II  from  back,  showing  connectors 
and  selection  switches. 

Hammurabi,  Hunt  the  Wumpus,  or 

Oregon  Trail.  For  business  use,  there 
is  the  added  attraction  of  a  hard  copy 
record  of  work  accomplished.  You 
could  even  do  word  processing  on  the 
Quick  Printer  II,  saving  the  edited 
output  on  tape  for  later  printout  on 
another  printer. 

Recommendation 

The  sign  in  the  small  town  reads; 
"There  is  no  place  like  this  place 
anywhere  near  this  place,  so  this 

must  be  THE  PLACE."  That  is  the 
situation  with  the  Quick  Printer  II. 
There  is  no  other  product  that  comes 
close  to  it  in  features  and  capability. 
With  its  choice  of  interfaces,  it  should 

be  popular,  not  only  with  the  Radio 
Shack  computer,  but  with  many 
others  as  well,  particularly  those  with 
a  built-in  RS-232  serial  port.  The  price 
is  quite  reasonable  and  the  unit  is  very 
portable.  I  am  quite  happy  with  mine, 
and  have  only  two  complaints: 
Sometimes  it  prints  the  first  line  of  a 

listing  or  print-out  in  16  character  per 
line  format  when  I  did  not  specify  it, 

and  if  you  pick  up  the  printer  and  tilt 
it,  the  paper  falls  out  and  unrolls  all 
over  the  floor.  That  is  not  a  very  nice 
feature  in  a  printer  that  I  use  primarily 
as  a  portable,  but  I  will  either  have  to 
rig  up  a  catch  over  the  paper  rod  or 
learn  to  carry  it  upright. 

There  may  be  one  further  problem 
for  prospective  purchasers.  Radio 
Shack  has  been  having  trouble 
obtaining  the  microprocessor  chips 
in  quantity,  and  the  Quick  Printer  II 
may  be  backordered.  I  frankly  expect 
a  huge  demand  for  it,  not  only  for  the 
price,  but  also  for  the  features.         □ 
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-C2 

THE  INFORMATION  MANAGEMENT  SYSTEM 

Includes  these  Application  Sub-Programs. . . 
Sales  Activity,  Inventory,  Payables,  Receivables,  Check/Expense  Register, 
Library  Functions,  Mailing  Labels,  Appointments,  Client/Patient  Records 
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RANDOM,  MULTI-KEY  RECORD  RETRIEVAL  under  CP/M,  CDOS,  IMDOS,  ADOS  . . 
SELECTOR  III-C2  ALLOWS  INSTANT 

RECALL  OF  ANY  RECORD  USING  ANY  IN- 
FORMATION ITEM  IN  THE  RECORD.  That 

statement  deserves  re-reading,  because 

that  ability  makes  SELECTOR  III-C2  the 
most  powerful  information  management 

system  in  microcomputers  today! 

The  three  major  activities  in  business 

computing  are. ..Word  Processing,  Finan- 

cial Accounting,  and  the  storing,  pro- 
cessing, and  reporting  of  information. 

The  latter  is  where  SELECTOR  III-C2 

shines  and  fills  the  professional  and  per- 
sonal need. 

The  system  represents  the  state  of  the 

art  using  Micro-Ap's  unique  record  index- 
ing, query,  and  report  writing  methods. 

It's  'menu  driven'  and  uses  screen 

displays  with  all  the  instructions  and  er- 
ror sensing  that  allow  the  novice  to 

quickly  learn  the  system  and  accomplish 
his  tasks. 

With  SELECTOR  III-C2  you... 
•  define  a  record  format  assigning  up  to 

24  fields  as  'key'  fields  -meaning  that 
records  can  be  instantly  recalled  by 

name,  date,  quantity,  ZIP  Code,  or 
whatever. 

•  create  a  file  and  begin  entering  edited 
and  verified  data  immediately. 

•  browse  through  your  file  in  key  field 

order,  making  whatever  changes  or  dele- 
tions needed. 

•  select  collections  of  records  meeting 
your  exact  requirements  and  arranged  in 
the  order  wanted. 

•  create  a  unique  report  that  contains 

the  precise  information  you  need  -  with 
numerical  totals,  averages,  maxima,  and 

minima  -for  any  period  of  time  and  sum- 
marized by  name,  date.. .or  by  any  item 

you  want. 

•  bring  an  application  on-line  in  hours  in- 
stead of  months. 

CIRCLE  165  ON  READER  SERVICE  CARD 

SELECTOR  III-C2  is  a  'turn-key'  system 
that  can  manage  most  applications  as  is. 

It  includes  source-code  and  pre-defined 

record  formats  and  sub-programs  to  per- 

form the  tasks  listed  at  top  of  page.  Pro- 

grammers can  easily  add  other  sub- 

programs -  using  the  system's  powerful 
utilities  -  to  perform  virtually  any  special 

computation  or  function  required. 

The  system  runs  under  CBASIC  Vers.  2, 

and  is  priced  at  $345.  It's  available  in  a 
variety  of  CP/M,  disk  formats  including 

Dynabyte;  North  Star;  Micropolis;  TRS- 
80;  Helios  II;  Heathkit;  iCOM;  Altair;  Im- 
sai;  Cromemco;  and  others. 

Available  from  computet  stores  worldwide: 

LIFEBOAT  Associates 
2248  Broadway,  Suite  34, 

New  York,  N.Y.  10024  •   (212)  580-0082 

Or  order  direct  from 

MICRO-AP 9807  Davona  Drive,  San  Ramon,  CA  94583 

(415)  828-6697 



A  Low  Cost  Personal  Computer 

Interact  Computer 

Steve  North 

Although  the  power  and  sophisti- 
cation of  personal  computers  con- 
tinues to  leap  forward,  there  have 

been  few  serious  attempts  to  lower 
price  barriers.  Even  the  new  Atari  and 
Texas  Instruments  microcomputers, 
both  solid  but  unsurprising  efforts, 
are  priced  at  or  above  the  $1000  level. 

Thus,  we're  pleased  to  report  on  a 
new,  low-cost  personal  computer,  the 
Interact  Computer. 

The  Interact  Computer  comes  in 
three  configurations:  the  basic  unit 
with  a  tape  loader  in  ROM  is  $499.95. 

The  same  computer  with  an  RS-232 
printer  and  communications  port  is 
$599.95,  and  the  Level  II  BASIC-in- 
ROM  unit  with  the  RS-232  interface  is 
$699.96.  All  the  models  include  16K 

RAM,  color  graphics,  joysticks  and 
plug  into  a  TV  set.  The  Interact  has  a 
built-in  RF  modulator  for  direct  con- 

nection to  the  antenna  terminals  and 

apparently  has  FCC  approval.  A  built- 
in  cassette  deck  provides  program 
and  data  storage. 

The  term  "Level  II"  BASIC  is  an 
obvious  allusion  to  TRS-80  Level  II 
since  Interact  does  not  even  have  a 

"Level  I"  BASIC.  It  is  also  a  somewhat 
inaccurate  term  because  Interact 
Level  II  is  not  the  same  as  TRS-80 
Level  II  and  some  program  conver- 

sions might  be  difficult.  Both  BASICS 
were  written  by  Microsoft  and  cus- 

tomized for  each  particular  machine, 
but  Interact  BASIC  appears  to  be 
enhanced  8K  BASIC  whereas  TRS-80 
Level  II  is  enhanced  Extended  12K 
BASIC.  The  Interact  does  not  have  IF- 

THEN-ELSE  (only  IF-THEN),  PRINT 
USING,  EDIT,  AUTO,  or  integer  and 
double  precision  variables.  However, 
it  retains  many  of  the  most  powerful 
features  of  TRS-80  Level  II,  such  as 
multidimensional  arrays,  character 
string  arrays,  PEEK,  POKE,  single 
character  input,  etc.  In  addition, 
Interact  BASIC  has  several  state- 

ments for  high-level  control  of  the 
display  color,  text  scrolling  window 
and  audio  output. 

The  graphics  are  in  8  colors  and  78 
x  113  resolution,  which  is  sufficient 
for  most  games  and  applications.  By 
comparison,  the  Apple  has  16  colors 
in  40x40  resolution,  or 6  colors  in  160 

x  280  high-resolution  mode.  The 
Interact  is  at  a  noticeable  disadvan- 

tage when  it  comes  to  text,  though, 
since  characters  are  displayed  as  dot 
matrix  patterns  on  the  same  grid, 
yielding  very  large  squarish  letters 
and  numbers.  As  a  result  the  text 
display  is  12  lines  of  17  characters, 

equivalent  to  3  or  4  lines  of  BASIC  —  a 
handicap  if  you  write  your  own  pro- 

grams. However,  the  color  graphics 
are  good  for  a  computer  in  this  price 
bracket. 

The  Interact  computer  has  mono- 
phonic  audio  output  through  the  TV 
speaker,  useful  for  sound  effects  and 
simple  tunes.  The  computer  can  also 
channel  the  cassette  audio  input  to 
the  TV  speaker  so  you  can  hear  tapes 
as  they  load,  a  nice  feature. 

The  joysticks  are  not  true  analog 
inputs,  but  work  by  activating  contact 
switches  to  detect  the  direction  in 

which  the  stick  is  pushed.  Each  joy- 
stick has  a  "fire"  button  and  a  control 

knob  mounted  at  the  end  of  the  stick 

for  analog  input,  such  as  game  paddle 
positioning.  The  keyboard  layout  is 
like  a  typewriter  but  there  are  spaces 
between  the  keys.  The  keys  work  like 
calculator  buttons,  to  be  stabbed  at 
rather  than  gently  pressed,  which  is 
fine  for  hunt-and-peck  typists  but  not 
for  touch-typists.  We  also  had  a  little 
trouble  with  bad  contacts  in  the  joy- 

stick units.  This  could  probably  be 

1  *A$&h 

corrected  with  some  TV  Tuner  aeresol 
cleaner  or,  at  the  very  worst,  by  taking 

the  joysticks  apart  and  cleaning 
them. 

The  Interact  Computer  is  not  sup- 
plied with  software  from  second 

sources  yet,  but  Interact  has  released 
an  adequate  line  of  games  and  appli- 

cations on  its  own.  Our  favorite 

games  were  Breakthrough  (a  Break- 
out-style game),  Backgammon  and 

Dogfight.  This  last  game  commanded 
the  time  of  our  software  development 
staff  for  almost  a  half  hour  a  day  while 
the  Interact  was  in  our  office, 
revealing  at  least  one  latent  Red 
Baron  (and  also  some  dissatisfaction 
with  the  joystick  units).  Interact  also 
has  over  20  other  tapes,  including 
Star  Trek,  Computer  Maze,  Hangman, 

Music  Maestro,  Compute-a-Color  (a  j 
color  etch-a-sketch  program)  and  two 
Financial  Planning  cassettes.  Most  of  ; 
the  Interact  software  is  very  good  (but 

not  mind-blowing)  and  the  prices 

(around  $14.95  a  program)  are  like- 
wise OK  but  not  exceptional. 

In  summary,  the  good  points  of 
the  Interact  are: 

inexpensive 'Good  BASIC 

*  Color  Graphics 

And  the  bad: 

*  Not  expandable 
*Limited  text  displays 

*  Keyboard  and  joystick  quality 

In  interpreting  this  review,  please 

keep  in  mind  that  it's  not  very  signifi- 
cant to  compare  a  $600  computer  like 

the  Interact,  with  a  computer  costing 
two  or  three  times  as  much.  For 

example,  the  Apple  has  a  better 
keyboard,  expandability  and  more 
software,  but  it  costs  $1195.  If  you 

pay  less,  you  have  to  expect  to  give  up 
something.  For  its  price,  the  Interact 

is  a  good  performer  and  it's  worth 
your  consideration  if  you're  looking 
for  an  under-$1000  personal  com- 

puter. □ 
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DIGITAL  RESEARCH  -JS/ST 

CP/M*  Floppy  Diskette  Operating  System  - 
Packages  supplied  on  diskette  complete  with  8080  as- 

sembler, text  editor,  8080  debugger  and  various  utilities 

plus  lull  documentation.  CP  M  available  configured  (or 
most  popular  computer  disk  systems  including.  North 

Star  Single,  Double  or  Quad  density.  Altar  8"  disks. 
Helios  II.  Exidy  Sorcerer.  Vector  MZ.  PolyMorphic 
B813t*  Heath  H17T  or  H89t,  TRS-80t  'COM  3712  and 
iCOM  Micro  Disk  plus  many  other  configurations  avail- 

able off  the  shelf  $145  $25 

MAC  —  8080  Macro  Assembler  Full  Intel  macro  defini- 
tions Pseudo  Ops  include  RPC.  IRP.  REPT.  TITLE. 

PAGE,  and  MACLIB  Z-80  library  included  Produces 
Intel  absolute  hex  output  plus  symbols  file  for  use  by  SID 
(see  below)  $100  $15 

SID  —  8080  symbolic  debugger  Full  trace,  pass  count 
and  break-point  program  t  *sting  system  with  back-trace 
and  histogram  utilities  Whsn  used  with  MAC.  provides 
full  symbolic  display  of  memory  labels  and  equated 
values  $85  $15 

TEX  —  Test  formatter  to  create  paginated,  page- 
numbered  and  justified  copy  from  source  text  files,  di- 
rectable  to  disk  or  printer  $85  $15 

DESPOOL  —  Program  to  permit  simultaneous  printing 
of  data  from  disk  while  user  executes  another  program 
from  the  console  $50  $10 

MICROSOFT  '  ̂  
Disk  Extended  BASIC  -  Version  5.  ANSI  compati- 

ble with  long  variable  names.  WHILE  WEND,  chaining, 
variable  length  file  records  $300  $25 

BASIC  Compiler  -  Language  compatible  with  Ver- 
sion 5  Microsoft  interpreter  and  3-10  times  faster  execu- 
tion Produces  standard  Microsoft  relocatable  binary  out- 
put Includes  Macro-80  Also  linkable  to  FORTRAN-80  or 

COBOL-80  code  modules  $350  $25 

FORTRAN-80  -  ANSI  66  (except  for  COMPLEX) 
plus  many  extensions  Includes  relocatable  object  com- 

piler, linking  loader,  library  with  manager  Also  includes 
MAC  RO-  80  ( see  below )  $400  $  2  5 

COBOL-80  —  ANSI  74  Relocatable  object  output. 
Format  same  as  FORTRAN-80  and  MACRO-80 

modules  Complete  ISAM,  interactive  ACCEPT  DIS- 
PLAY. COPY.  EXTEND  $625  $25 

MACRO-80  -  8080  Z80  Macro  Assembler  Intel  and 
Zilog  mnemonics  supported  Relocatable  linkable  output. 
Loader.  Library  Manager  and  Cross  Reference  List 
utilities  included  $149  $15 

EDIT-80  Very  fast  random  access  text  editor  for  text 
with  or  without  line  numbers  Global  and  mtra-line  com- 

mands supported  File  compare  utility  included  $89  $15 

MICRO  FOCUS 

CIS  COBOL  (standard)  —  ansi    74  COBOL 
standard  compiler  fully  validated  %>  U.S.  Navy  tests  to 

ANSI  level  1  Supports JBaajf^fi'i^T  to  level  2  including 
dynamic  loading  qLCKfiOUMTOiAel  and  a  full  ISAM  file 
facility  Also.  pro^N^Wgmentation.  interactive  debug 
and  powerful  interactive  extensions  to  support  protected 
and  unprotected  CRT  screen  formatting  from  COBOL 
programs  used  with  any  dumb  terminal  $850$50 

CIS  COBOL  (compactLr-f  C&BOL  subset  compiler 
lor  use  on  a  32K  byte/*MtoCb#ip,uler  Valuable  range  of 
COBOL  languagdMmW0s!«iaTiy  at  level  2  and  including 
ISAM  and  the  CI3|OS>BOL  interactive  screen  formatting 
of  dumb  terminals  $650  $50 

Forma  1  —  CRT  screen  editor  to  build  application  CRT 
formats  with  protected  and  unorottcted  field  areas  Out- 

put is  COBOL  data  dffitf iStln^  lor  copying  into  CIS 

COBOL  programs.  ftSpav^§ie»cn>ore  of  writing  screen 
input  and  output  owliiJjjan?by  hand  and  greatly  speeds 
interactive  appMcalorTprogramming  Output  requires  CIS 
COBOL  compact  compiler      $1 25  $20 

Forms  2  —  Forms  1  screen  editor  plus  indexed  file 
application  program  generator «  Automatically  creates  a 

query  and  update  prpowrtk  Btlnaejed  files  using  CRT 
protected  and  undfq^yO  afrSerf  for  mats  No  program- 

ming experience  rfeSBeW  ""Output  program  directly  com- 
piled by  either  of  CIS  COBOL  compilers  $2O0  $20 

EIDOS  SYSTEMS 

KISS  —  Keyed  Index  Sequential  Search  Offers  com- 
plete Multi- Keyed  Index  Sequential  and  Direct  Access  file 

management  Includes  built-in  utility  functions  for  16  or 
32  bit  arithmetic,  string  integer  conversion  and  string 
compare  Delivered  as  a  relocatable  linkable  module  in 
Microsoft  format  for  use  with  FORTRAN-80  or  COBOL- 
80.  etc  $535  $23 

KBASIC  —  Microsoft  Disk  Extended  BASIC  with  all 
KISS  facilities,  integrated  by  implementation  of  nine 
additional  commands  in  language  Package  includes 
KISS  REL  as  described  above,  and  a  sample  mail  list 
program  $995  $45 

*CP  M  is  a  trade  name  of  Digital  Research 
•10  is  a  trademark  of  Zilog   inc. 

•"UNIX  is  a  trademark  of  Bell  Laboratories 

•'"WHATSIT?  is  a  trademark  of  Computer  Headware 

fCP  M  for  Heath.  TRS-80  Model  I  and  PolyMorphic  8813  are 
modified  and  must  use  especially  compiled  versions  of 

system  and  applications  software 

tfPolyMorphic  8813  CP  M  scheduled  for  September  15  release 
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MICROPRO 

Super-Sort  I  —  Sort,  merge,  extract  utility  as  absolute 
executable  program  or  linkable  module  in  Microsoft  for- 

mat Sorts  fixed  or  variable  records  with  data  in  binary, 
BCD,  Packed  Decimal.  EBCDIC.  ASCII,  floating,  fixed 
point,  exponential,  field  justified,  etc  etc  Even  variable 
number  of  fields  per  record'      $225  $25 

Super-Sort  II  Above  available  as  absolute  Droaram 
only  $175  $25 

Super-Sort   III   -  As  ll  without  SELECT  EXCLUDE 
S125/S25 

Word-Star  —  Menu  driven  visual  word  processing  sys- 
tem for  use  with  standard  terminals  Text  formatting  per- 

formed on  screen.  Facilities  for  text  paginate,  page 
number,  justify,  center  and  underscore  User  can  print 
one  document  while  simultaneously  editing  a  second. 
Edit  facilities  include  global  search  and  replace,  read 
write  to  other  text  files,  block  move,  etc  Requires  CRT 
terminal  with  addressable  cursor  positioning   $445  $25 

Word-Master  Text  Editor  —  In  one  mode  has  super- 

set of  CP'M's  ED  commands  including  global  searching 
and  replacing,  forward  and  backwards  in  file  In  video 
mode,  provides  full  screen  editor  for  users  with  serial 
addressable-cursor  terminal  $125  $25 

SOFTWARE  SYSTEMS 

CBASIC-2  Disk  Extended  BASIC  —  Non-mteractive 

BASIC  with  pseudo-code  compiler  and  runtime  interpre- 
ter Supports  full  tile  control,  chaining,  integer  and  ex- 

tended precision  variables,  etc       $109  $1 5 

STRUCTURED  SYSTEMS  GROUP 

General  Ledger  —  interactive  and  flexible  system 
providing  proof  and  report  outputs  Customization  of  COA 
created  interactively  Multiple  branch  accounting  centers 
Extensive  checking  performed  at  data  entry  for  proof. 
COA  correctness,  etc  Journal  entries  may  be  batched 

prior  to  posting  Closing  procedure  automatically  backs 
up  input  files.  All  reports  can  be  tailored  as  necessary 
Requires  CBASIC       $899  $25 

Accounts  Receivable  —  Open  item  system  with 
output  for  internal  aged  reports  and  customer-oriented 
statement  and  billing  purposes  On-Lme  Enquiry  permits 
information  for  Customer  Service  and  Credit  depart- 

ments Interlace  to  General  Ledger  provided  if  both  sys- 
tems used  Requires  CBASIC  $699  $25 

Accounta  Payable  —  Provides  aged  statements  of 
accounts  by  vendor  with  check  writing  for  selected  in- 

voices Can  be  used  alone  or  with  General  Ledger  and  or 
with  NAD  Requires  CBASIC  $699  $25 

LETTERIGHT  —  Program  to  f«f*e.  edit,  and  type  let- 
ters or  other  document|»*fte«lclit^s  to  enter,  display, 

delete  and  move  tagAwffi  9eda  video  screen  presenta- 
tion Designed  to  irTOpater'with  NAD  for  form  letter  mail- 
ings Requires  CBASIC       $179  $25 

NAD  Name  and  Address  selection  system  —  interactive 
mail  list  creation  and  maintenance  program  with  output 

as  full  reports  with  reference  data  or  restricted  informa- 
tion for  mail  labels  Transfer  system  for  extraction  and 

transfer  of  selected  records  to  create  new  files  Requires 
CBASIC  $79$20 

QSORT  —  Fast  sort  merge  program  for  tiles  with  fixed 
record  length,  variable  field  length  information.  Up  to  five 

ascending  or  descending  keys  Full  back-up  of  input  files 
created    $95  $20 

Sys*theamms 

DORIAN  SOFTWARE 

PAYROLL  SYSTEM  —  Maintains  employee  master 
file  Computes  payroll  withholding  for  FICA.  Federal  and 
State  taxes  Prints  payroll  register,  checks,  quarterly  re- 

ports and  W-2  forms.  Can  generate  ad  hoc  reports  and 
employee  form  letters  with  mail  labels  Requires 
CBASIC  Supplied  in  source  code  $590/135 

APARTMENT  MANAGEMENT  SYSTEM  -  Fi- 
nancial management  system  for  receipts  and  security 

deposits  of  apartment  projects  Captures  data  on  vacan- 
cies, revenues,  etc  for  annual  trend  analysis  Daily  report 

shows  late  rents,  vacancy  notices,  vacancies,  income 
lost  through  vacancies,  etc  Requires  CBASIC  Supplied 
m  source  code     $590  $35 

INVENTORY  SYSTEM  -  Captures  stock  levels 
costs,  sources,  sales  ages,  turnover,  markup,  etc 
Transaction  information  may  be  entered  for  reporting  by 
salesman,  type  of  sale,  date  of  sale,  etc  Reports  avail- 

able both  for  accounting  and  decision  making  Requires 
CBASIC.  Supplied  in  source  code         $590  $35 

CASH  REGISTER  —  Maintains  files  on  daily  sales 
Files  data  by  sales  person  and  item  Tracks  sales,  over- 
rings,  refunds,  payouts  and  total  net  deposits  Requires 
CBASIC  Supplied  in  source  cede  $590  $35 

tiny  C  —  Interactive  interpretive  system  for  teaching 
structured  programming  techniques  Manual  includes  full 
source  listings  $75  $40 

Prices  and  specifications  subject  to  change  without  notice 
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Manual/  Alone 

BDS  C  Compiler  —  Supports  most  major  features  of 
language  including  Structures.  Arrays.  Pointers,  recur- 

sive function  evaluation,  linkable  with  library  to  8080  bi- 
nary output  Lacks  data  initialization,  long  &  float  type  and 

static  &  register  class  specifiers.  Documentation  includes 
"C"  Programming  Language  book  by  Kermghan  & 
Ritchie      $110  $15 

Whitesmiths'  C  Compiler  —  The  ultimate  in  sys- tems software  tools  Produces  faster  code  than  Pascal 

with  more  extensive  fa^btofdTlJonforms  to  the  full 
UNIX*"  Version i7  C*gp0Uaqe  described  by  Kermghan 
and  Ritchie,  arxmuliB^afltiilable  over  75  functions  for 
performing  I/O,  swirTj  manipulation  and  storage  alloca- 

tion Compiler  output  in  A-Natural  source  Supplied  with 
A-Natural  (see  below)  requires  60K  CP/M       $630  $30 

A-Natural  —  Narrative  asstjmbtfcr  with  l.nking  loader 
librarian,  extensive  8080  »ubrOuirte  library  in  A-Natural 
relocatable  format » rvf  translators  from  A-Natural  source 

to  Microsoft  MAC0lO«fW,,Sburce  and  from  A-Natural  rel  to 
source  $330  $15 

G 

ALGOL  60  Compiler  —  Powerful  block-structured 
language  featuring  economical  run  time  dynamic  alloca- 

tion of  memory  Very  compact  (24K  total  RAM)  system 
implementing  almost  all  Algol  60  report  features  plus 
many  powerful  extensions  including  string  handling  direct 
disk  address  I  O  etc  Requires  Z80  CPU         $199  $20 

Z80  Development  Package  Consists  of  (1)  disk 
file  line  editor  with  global  inter  and  mtra-line  facilities.  (2) 
Z80  relocating  assembler.  Zilog'Mostek  mnemonics, 
conditional  assembly  and  cross  reference  table 

capabilities.  (3)  linking  loader  producing  absolute  Intel 
hex  disk  file  $95  $20 

G 

G 

G 
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ZDT   —  Z80  Debugger 

registers  with  stan sembly  displays 

dered  with  Z80  D 

G 
•  package  for  mail  list 
»y|ed  record  extraction 

break  and  examine 

(k  mnenomic  disas- 

DDT  $35  when  or- Package  $50  $10 

DISTEL  —  Disk  based  disassembler  to  Intel  8080  or 
TDL  Xitan  Z80  source  code,  listing  and  cross  reference 
files  Intel  or  TDLXitan  pseudo  ops  optional  Runs  on 
8080     $65  $10 

DISILOG  -  As  DISTEL  to  Zilog  Mostek  mnemonic 
files  Runs  on  Z80  only  $65  $1 0 

TEXTWRITER  III  Text  formatter  to  justify  and  pagi- 

nate letters  and  other  documents  Special  features  in- 
clude insertion  of  text  during  execution  from  other  disk 

files  or  console,  permitting  recipe  documents  to  be 
created  from  linked  fragments  on  other  files  Has  facilities 
for  sorted  index,  table  of  contents  and  footnote  insertions 
Ideal  for  contracts,  manuals,  etc  $125' $20 

Postmaster  —  A  compreher maintenance   Features^nskl^ 

and  label  producawtk  fc4on\|  Htt#r  "program  is  included 
which  provides  neXninaf*  on  single  sheet  or  continuous 
forms  Requires  CBASIC  $150  $25 

Q  WHATSIT?****  —  Interactive  data-base  system  using 
associative  tags  to  retrieve  information  by  subject  Hash- 

ing and  random  access  used  for  fast  response  Requires 
CBASIC      .  $125  $25 

Q  XYBASIC  Interactive  Process  Control  BASIC  —  Full 
disk  BASIC  features  plus  unique  commands  to  handle 
bytes,  rotate  and  shift,  and  to  test  and  set  bits  Available 
m  Integer  Extended  and  ROMable  versions 
integer  Disk  or  integer  ROMable       $295  $25 
Extended  Disk  or  Extended  ROMable  $395  $25 

Q  SMAL/80  Structured  Macro  Assembled  Language  — 
Package  of  powerful  general  purpose  text  macro  proc- 

essor and  SMAL  structured  language  compiler  SMAL  is 

an  assembler  language  with  IF-THEN-ELSE  LOOP- 
REPEAT-WHILE.  DO-END    BEGIN-END  constructs 

$75 $15 

G    SELECTOR  II  —  Data  Base  Processor  to  create  and 
maintain  single  Key  data  bases  Prints  formatted,  sorted 
reports  with  numerical  summaries  Available  for  Microsoft 
and  CBASIC  (state  which).   Supplied  in  source  code 

       $195 $20 

G  SELECTOR  III  -  Multi  (i.e..  up  to  24)  Key  version  of 
Selector  II  Comes  with  applications  programs  including 
Sales  Activity.  Inventory.  Payables.  Receivables,  Check 
Register  Expenses.  Appointments,  and  Client  Patient 
Requires  CBASIC.  Supplied  in  source  code  $295520 
Enhanced  version  for  CBASIC-2       $345  $20 

G  CPM/374X  Utility  Package  -  Has  full  range  of 
functions  to  create  or  re-name  an  IBM  3741  volume,  dis- 

play directory  information  and  edit  the  data  set  contents 
Provides  full  file  transfer  facilities  between  3741  volume 

data  sets  and  CP  M  files  $195  $10 

G  BASIC  UTILITY  DISK  -  Consists  of  (1)  CRUNCH- 
14  -  Compacting  utility  to  reduce  \t\e  size  and  increase 

the  speed  of  programs  in^Mjcfmdf  Basic  and  TRS-80 
Basic  (2)  DPFUN  ^ 0<&ltf>lr&i»on  subroutines  for 
computing  ninete*^Alrap^aental  functions  including 
square  root.  naturaVogTlog  base  10.  sin.  arc  sm.  hyber- 
bolic  sin.  hyperbolic  arc  sin.  etc  Furnished  in  source  on 

G 

diskette  and  documentation 

STRING  BITS  -    Fortran 

Routines  to  find.  fill. and  compare  char^ 
eliminates  the  prot 

$50  $35 

handling  in  FORTR 

a/acter  string  handling 

.\aparate.  concatenate 

"his  package  completely 

iated  with  character  string 

upphed  with  source     S45  $1 5 

G    Flippy  Disk  Kit  —  Template  and  instructions  to  modify 
single  sided  5V4    diskettes  for  use  of  second  side  in  sin- 

gled sided  drives 

Software  for  most  popular  8080/Z80  computer  disk  systems 
including  NORTH  STAR,  /COM,  MICROPOUS,  DYNABYTE  DB8I2, 
EXIDY  SORCERER,  SD  SYSTEMS,  ALTAIR,  VECTOR  MZ, 
8  IBM,  HEATH  H17  &  H89,  HEUOS,  IMSAI  VDP42  &  44,  REX, 
POLYMORPHIC  8813;  OHIO  SCIENTIFIC  and  IMS  5000  formats. 

Shopping  List 

V 

boat  Associates 

No.6 

$12.50 
Orders  must  specify 

disk  systems  and 
formats  eg  North 
Star  single  or  double 
density.  IBM  single  or 
20/256.  Altair  Helios 
II,  Micropolis  Mod  I  or II.  5'/4"  soft  sector 

(Micro  iCOM  SD 
Systems  Dynabyte).  etc 
Add  $1  item  shipping 

($2  mm  )  Add$1 additional  for  UPS COD 
Manual  cost 

applicable  against price  of  subsequent 
software  purchase 

The  sale  of  each 

propriety  software 
package  conveys  a license  for  use  on  one 

system  only 

*The  Software  Supermarket  is  a  trademark  of  Lifeboat  Associates 

Lifeboat  Associates,  2248 Broadway,  n.y,  ny  10024 

(212)580-0082    Telex  668585 



Three  User-Definable 

Character  Generators 
for  the  Apple 

Steve  North 

A  few  years  ago  a  personal  com- 
puter called  the  ECO  Micromind  was 

heavily  advertised  but  never  actually 
came  to  the  market.  The  main  attrac- 

tion of  this  not  very  tangible  machine 
was  its  user-definable  character  set, 
allowing  one  to  program  special 
characters  like  little  spaceships, 
chess  pieces,  the  Greek  alphabet  and 
so  on.  Interestingly  enough,  this 
capability  has  always  existed  in  the 
Apple  II  computer,  and  the  software 
for  user-definable  character  genera- 

tion is  available  now.  (This  reveals 
exceptional  foresight  in  designing  a 
personal  computer  with  such  latent 
capabilities  waiting  only  for  the  right 
software  to  be  written .) 

The  basic  technique  makes  use  of 

Apple  high-resolution  graphics.  The 
Apple  can  plot  53760  points  on  a  1 92  x 
280  grid,  which  many  people  use  for 
graphs,  pictures,  games,  etc.  This 
grid  can  also  be  broken  down  into 
blocks  in  a  24  x  40  format  and  then 

each  point  is  used  as  part  of  the  dot 
matrix  in  forming  characters.  This 
layout  yields  the  same  number  of 
characters  on  the  screen  as  in  normal 
text  mode,  but  the  character  fonts  are 

software  controlled.  So  you  can  dis- 
play upper  and  lower  case  characters, 

or  anything  else  you  can  draw  within 
an  8  x  7  matrix.  One  minor  drawback 
to  this  scheme  is  that  it  requires  extra 
memory  and  software  to  generate  the 
displays,  scrolling,  cursor  movement 
and  other  screen  functions. 

For  this  review  we  tried  three  dif- 

ferent packages  for  creating  and  dis- 
playing user-definable  characters. 

High-Resolution  Character  Gen- 
erator (by  Programma)  is  a  disk- 

based  set  of  programs.  A  machine- 
language  routine  called  Hires-Writer 
actually  creates  the  text  displayed  on 
the  high-resolution  graphics  screen. 
When  the  disk  is  bootstrapped,  Hires 
Writer  and  the  binary  data  for  two 
character  sets  (normal   upper-lower 

Control    CTJ  *>:*r.Pl« 

H  p?u;t  •this  is  test 

Control  CP1  and  tS3  e  a  H« 

8C  PRINT  'THIS-  ii  a  TEST 

Korc.»l  and  inverse  text  e  = 

12C  PRINT  '1 
125  PRINT  ' , 

C  0 i . f .  5  "i  d     i-  U  '  ; .  B  T"  '? 

19C  PRINT  ' 
2CC  PRINT  '. 

Programma  High  Resolution  Character  Gener- 
ator. 

case  and  Greek)  are  loaded  from  disk 
and  the  character  generator  software 
is  activated.  Characters  from  both 
character  sets  can  be  displayed  on  the 

screen  at  the  same  time,  but  ob- 
viously only  one  may  be  selected  for 

printing.  Control  characters  allow  you 
to  switch  from  one  character  set  to 
another,  set  upper  or  lower  case, 
video  inverse,  move  the  cursor, 

initialize  the  screen,  etc.  For  ex- 

ample, typing  or  printing  control-R 
means  that  all  following  characters 
will  be  in  lower  case.  Control-S 
returns  to  upper  case.  This  allows 
entry  and  display  of  lower  case 
although  the  keyboard  is  upper  case only. 

12345678 NTER  THE  ASCII  '.'mLUE  OF 

\HE  CHmPmCTE*  'V0'.\  Ui«NT  TO 

mSSIGN  THIS  TO  "0". CHhRhCTER  SET  1  OF  2  *  •  ? 

SET     1 
9123456789MBCDEF 

i      !  "•$";£'  <)•♦»-   ' 

B    812345678?     .<«>' 
C    &hECDEFGHI J> LHN* D    POPSTUt.'UXYZ      I' 
E     Jafc  Cd€-f  ?►  x  ;k  lnno F    pqrsiu '.■*•*:       <> 

SET    2 
9  1  ">  3  4  c.  ►  .   ;  -  >- 1  -  J  t  r 

FZT1«    »->* 

Programma  character  definition  mode. 

The  Hires  Writer  program  works 
within  a  user-defined  window  which 
can  be  the  entire  screen  or  any  portion 
of  it.  The  boundary  rows  and  columns 
are  poked  into  low  memory.  Hires 
Writer  is  completely  transparent  to 
Integer  BASIC,  Applesoft  in  ROM  and 

the  Disk  Operating  System.  It  won't work  with  Applesoft  in  RAM. 

To  define  your  own  special  char- 
acters, the  disk  includes  a  program 

called  CHAR  GEN  which  lets  you  set 

up  the  dot  matrix  for  any  character  in 
either  character  set,  using  a  larger 

display  with  asterisks  for  the  points. 

When  you're  done  you  can  write  the 
new  character  set  onto  a  disk  file. 

Overall,  we  rate  this  product 

highly.  The  documentation  is  suffi- 
cient and  the  software  is  easy  to  use 

even  if  you  don't  know  anything  about 
machine  language.  $19.95  from  Pro- 

gramma International,  Inc.  3A00  \N\\- 
shire  Blvd.,  Los  Angeles,  CA  90010. 

(213)384-0579. 

Superchip  (by  Eclectic  Corpora- tion) is  a  ROM  that  plugs  into  the 
empty  socket  at  D000  on  the  Apple 

motherboard.  Thus,  it  is  not  neces- 
sary to  load  any  software  from 

cassette  or  disk:  merely  type  *D000G 
when  the  Apple  is  turned  on,  and 

thereafter  the  high-resolution  char- 
acter display  is  activated.  The  Super- 

chip  supports  upper  and  lower  case 
(with  descenders),  cursor  control, 

tabs  (with  eight  user-settable  stops, 
a  text  window,  reverse  video,  one 
special  character  or  an  entire  set, 
screen  clear,  etc.  Setting  up  alternate 
character  sets  is  done  by  creating  a 

binary  table  in  memory.  Eclectic  sup- 
plies a  program  called  Character  Edit 

for  creating  the  table  on  cassette  (for 
$19.95  extra)  but  we  did  not  get  one 

with  our  review  copy,  so  we  can't comment  on  its  operation. 

Superchip  has  two  unusual  fea- tures: character  rotation  and  editing. 
When    control-T    is    printed    on    the 
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screen,    the    character    behind    the 

cursor  is  rotated  —90  degrees.  This 
allows  you  to  easily  print  characters 
sideways  and  upside  down.  (A  neat 
idea,    but    probably   not    something 

you'll  use  everyday.)  The  edit  mode 
operates  on  any  record  on  the  screen 
(any  set  of  characters  separated  by  a 
carriage  return)  with  character  inser- 

tion and  deletion.  Superchip  also  has 

30  new   built-in   characters,   mostly 
math  symbols.   It  works  with   both 
Integer  BASIC  and  Applesoft  in  ROM, 
but  not  with  the  DOS,  because  the 
Superchip  software  was  written  be- 

fore the  Apple  Disk  was  available. 
(Machine  language  routines  to  con- 

nect DOS  with  Superchip  are  available 
for  $19.95.)  However  it  is  possible  to 
load  and  save  programs  from  disk  by 
de-activating  Superchip.  One  minor 
difference  between  Superchip  and  the 
two  other  packages  is  that  Superchip 
stores  lower  case  characters  as  lower 

case  internally.  The  other  packages 
apparently  just  convert  the  output  to 
lower  case  as  it  is  displayed. 

Superchip  display. 

In  summary,  Superchip  would  be  a 

good  choice  if  you  don't  have  a  disk, 
don't  want  to  load  software  from 
cassette  or  disk,  or  if  having  descen- 

ders character  rotation,  or  other 
Superchip  features  is  important  to 
you.  It  also  saves  some  of  your 
memory  by  putting  most  of  the 

routines  in  ROM,  but  it's  expensive. 
$99.95  from  Eclectic  Corporation, 
2830  Walnut  Hill  Lane,  Dallas,  TX 

75229.(214)358-1307. 

The  Screen  Machine  (by  Softape) 
is  sold  on  cassette  but  works  with 
both  cassette  and  disk  systems.  The 
Screen  Machine  character  generator 
program  is  executed  to  initialize  a 
character  set  and  enable  the  display. 
The  Screen  Machine  comes  with  a 

standard  character  set  built-in,  but 
you  can  modify  it  or  enio.  completely 
new  characters,  with  a  blown-up  dis- 

play of  the  dot  matrix.  The  entire 
character  set  and  software  drivers  to 
display  it  (called  a  prefix)  may  be 
saved  on  tape  or  disk.  The  prefix  can 

The    Scrccr    f.'acMrc VU-rcv  Character 

Gcr\cra"tor    for 
INTEGER  BfcSK 

by  Bill   Ocpcv 
COPYRIGHT  1S>7?  SOFThFEI 

Currcrt  hSCH 
Character  s-ct 

y'  plot 
ft"  no  plot v'  cursor  up 1  cursor  d 

'  cursor  left 
'  cursor  r  ic«ht 

'  edit 

'  clear 

+,-  /  ■*'  cursor  riQ 

:?  ,<=>?  'c'  edit 
6AeCDEFGHlJKLKH0  'C*  clear FvPSHKUlXYZCM'-  'l  if  put  set 
'•bcdcf9hijilr.no  'o  output  »ct 
pqr  ITUUl')  y2  '  v  '  c>  1  t 

HIT  RETURN  TO  EKTEft  CHARACTER 

Softape  Screen  Machine  definition  mode. 

later  be  appended  to  your  own  BASIC 

programs  or  loaded  by  itself  for  soft- 
ware testing  and  development,  thus 

eliminating  the  need  to  always  load  a 
separate  program  first. 

The  Screen  Machine  also  operates 
on  a  text  window  and  has  control 
characters  to  switch  between  upper 

and  lower  case,  like  the  other  high- 
resolution  character  generators.  It 
also  has  some  advanced  features  for 
graphics  manipulations  which  appear 
to  be  ideal  for  animation.  For 

example,  besides  sending  the  char- 
acter output  straight  to  the  hi-res 

graphics  page,  the  software  can 

maintain  both  a  "source  page"  and  a 
"destination  page,"  and  can  do  oper- 

ations involving  both  the  source  page 
and  the  character  to  be  displayed  to 
create  the  destination  page.  This 
feature  is  probably  beyond  the  needs 
of  most  users  but  would  be  very 
handy  for  graphics  rotation  and 
animation. 

In  addition  to  this  software,  the 

Screen  Machine  comes  with  a  Hires- 

Graphics  Prefix  which  you  can  incor- 
porate into  your  Integer  BASIC  pro- 

grams to  do  normal  point  and  vector 
plotting  much  like  the  Applesoft  II 
Hi-res  routines.  The  manual  lists  the 
entry  points  to  the  machine  language 

subroutines  and  gives  several  ex- 
amples. It  does  not  seem  possible  to 

have  multiple  character  sets  since  the 
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Screen  Machine  in  use. 

character  data  is  stored  at  one  fixed 
location  in  memory. 

Overall,  the  Screen  Machine  is  a 
nicely  conceived  package.  Although 
it  does  not  have  character  rotation  or 
multiple  character  sets,  some  of  its 
other  functions  are  at  least  as  exotic 
as  those  of  the  other  two  programs. 
Available  for  $19.95  from  Softape, 

10432  Burbank  Blvd.,  North  Holly- 
wood ,  CA  91 601  .(213)  985-5763. 

The  Dan  Paymar  Lower  Case 
Adapter  is  worth  mentioning  in  this 
review,  although  it  does  not  provide 

user-defined  characters,  because  it's 
one  of  the  simplest  ways  to  get  lower- 

case characters.  The  LCA  is  a  small 

plug-in  board  which  adds  a  second 
video  generator  ROM  for  lower  case. 
Lower  case  characters  written  to  the 
screen  are  automatically  displayed  as 
lower  case,  thus  obviating  the  need  to 
reserve  more  than  8K  of  memory  for 

the  high-resolution  screen  map  and 
output  drivers.  It  also  functions  with 
low-resolution  color  graphics  and 
text  editors.  Unfortunately  the  LCA  is 
not  totally  hardware-based  because 
the  Apple  I/O  routines  convert  lower- 

case bit  patterns  to  upper-case,  and 
the  keyboard  is  unable  to  encode 

lower  case,  so  a  short  BASIC  sub- 
routine is  required.  If  all  you  want  is  to 

add  lower  case  characters,  then  this 
may  be  the  best  way  to  do  it.  Also 
note  that  the  Dan  Paymar  Lower  Case 
Adapter  would  not  prevent  use  of  a 

separate  high-resolution  character 
generator.  $49.95  from  Dan  Paymar, 
P.O.  Box  A-133,  C.S.  6800,  Costa 
Mesa,  CA  92627. 

Conclusion 

If  you  have  an  Apple  computer,  it's 
probably  worth  your  while  to  buy  one 
of  these  packages.  In  this  particular 
case,  all  the  products  reviewed  are 
excellent  (but  varying  somewhat  in 
price)  and  your  choice  will  depend  on 

the  particular  features  in  which  you're interested.  They  all  expand  the  power 
of  the  Apple  graphics  immensely  with 
only  moderate  memory  requirements. 
One  feature  I  wish  someone  had 
included  was  smooth  scrolling,  i.e., 
scrolling  a  part  of  a  line  at  a  time 
instead  of  the  entire  line  so  that  the 

display  changes  smoothly  instead  of 
jumping.  Though  this  might  have 
been  too  slow  for  practical  usage. 

Remember  before  buying  that  al- 
though the  hi-resolution  character 

generators  are  transparent  to  BASIC 
programs,  they  still  require  extra 
memory  for  the  screen  and  driving 
software.  The  Superchip  works  in  a 

16K  system,  and  the  other  two  pro- 
grams require  at  least  24K.  □ 

\ 
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The  simple  fact  is  nobody  —  nobody  in 
the  personal  computer  industry  —  offers 
more  software  than  Ohio  Scientific! 
Right  now,  as  you  read  this,  Ohio 
Scientific  has  just  about  2  million  bytes 
of  software  available  for  our  C4P  MF 
computer. 

This  software  is  also  available  for  Ohio 
Scientific  C8P  DF.  Most  is  available  for 
the  C1P  MF  and  cassette-based  Ohio 
Scientific  computers.  Consult  full  line 
price  list  for  cassette  software. 

Software  includes  educational 
programs,  personal  programs,  business 
programs,  utility  programs,  game 
programs  and  operating  systems.  Each 
month  Ohio  Scientific  is  developing 
additional  programs  for  your  use  and 
enjoyment. 

Each  diskette  has  6  to  10  programs. 
Highlights  of  each  are  listed  below. 

Educational  Programs 

EDI  Math,  spelling  and  geography 
tutors;  Hangman,  an  addition 
game  and  more. 

ED2         Six  "How  To"  lessons  on 
beginning  BASIC  technigues. 

ED3         Trig  tutor,  presidents,  continents 
and  solar  system  guizzes,  math 
drills  and  more. 

ED4         Comprehensive  math  disk 
covering  trig  functions, 
logarithmic  functions,  matrices 
and  more. 

ED5         Covers  the  metric  system  (tutor, 
guiz  and  conversions)  Roman 
numerals  and  time  telling. 

ED6         Advanced  sciences  (2-disk  set) 
including  nuclear  and  organic 
chemistry,  genetics,  physics 
eguations  and  function  graphics. 

*ED7         Alphabet  tutor  and  guiz,  number 
tutor,  memory  match  and  recall 
game  (color  &  B/W). 

ED8         Language  disk,  covering 
vocabulary  and  verbs  for  German, 
French  and  Spanish. 

ED9         Word  search  game  and  Hangman 

drawing,  with  large  on-line  data 
bases,  and  more. 

$  29 

$  29 

$  29 

$  29 

$  29 

$  29 

$  29 

$  29 

$  29 
MDMS-EDUCATION  SYSTEM.  Easily  create 

your  own  guizzes  and  tutorials  with 
built-in  grading.  $  29 

GD5        Baseball,  Golf,  Bowling,  Hockey. 
GD6        Poker,  Blackjack,  Spades,  Hearts, 

Slot  Machine. 

*  GD7        (Joystick  systems  only)  Joystick 
Sketch,  Tiger  Tank,  Roadrace, 

Space  Attack,  Blockade. 
*GD8        (Joystick  systems  only)  Zulu  9,  High 

Noon,  Star  Wars,  Bomber, 
Surround. 

GD9       Othello,  Concentration,  Flip-Flop, 
Illusion  and  more. 

*GD10      (2  disk  set)  Cartoons,  Fairy  Tales 
and  animations,  including  Hero, 
Three  Little  Pigs,  Humpty  Dumpty 

and  many  more. 

$  29 

$  29 

$  29 

$  29 

$  29 

$  29 Business  Programs 

BD1 

BD2 

*BD3 

$  29 

$  29 

Ratio  analysis,  bonds,  loan  interest, 
bar  graph  and  more. 
BASIC  word  processor,  mailing 
list,  address  book,  advertisement 
demo  and  more. 

Comprehensive  annual  histogram 
plotting  &  editing  (color  and  B&W).   $  29 

MDMS    Ohio  Scientific's  mini  data  base 
management  systems.  Master  file 
create,  edit,  dump,  report  writer 
and  much  more.  $ 

MDMS — AUX.  1  Repack,  keyfile,  sort,  report 
writer,  record  access  and  more.  $ 

MDMS — A/P  Update  anytime,  print  journals, 
age  analysis,  vendor  list  and  more.     $ 

MDMS — A/R  Update  anytime,  print  journals, 
age  analysis,  customer  list 
and  more.  $ 

MDMS— INVENTORY  Updates,  editing,  item 
search,  summary  report  and  more.     $ 

MDMS— PAYROLL  Complete  employee 
records  including  earnings  and  all 
tax  deductions. 

MDMS— MAILING  LIST  Enter,  delete  and 

printout. MDMS— CHECKING,  SAVINGS 
ACCOUNTS  Precise  disk-based 
account  records  for  your  finances. 

MDMS— PERSONAL  CALENDAR/ADDRESS- 
PHONE  BOOK.  Daily 

appointments,  addresses  and 
phone  numbers  at  your  fingertips.       $ 

*OS-WP2  full  word  processing  on  a 
mini-floppy.  $200 

$ 

$ 

49 

29 

29 

29 
29 

29 
29 

Personal  Programs 

PD1         Annuities,  rate  of  return, 

biorhythm,  calorie  counter, 
checking  and  savings. 

PD2         Trend  line,  base  conversions, 

powers,  integrals  and  more. $  29 

$  29 

$  29 

29 

Utility  Programs 
65D 

Game  Programs 

GDI        Starwars,  Hectic,  Bomber, 

Torpedo,  Space  War  and  Breakout. 
GD2        Sketch,  Racer,  Destroyer,  Lander, 

Hide  'n  Seek,  Bomber,  Tiger  Tank. 
GD3        Star  Trek,  Cryptograms,  Blackjack, 

Hangman,  23  Matches. 

GD4        Frustration,  Battleship,  Tic-Tac- 
Toe,  Civil  War,  Mastermind. 40 

Aux.  1  Reseguence,  BASIC 
disassembler,  memory  test,  sort  and 

more. 
*  Graphics  1  Fast,  high  resolution  (64  x  128) 

plotting  of  functions  and  parametric 
equations,  plus  easy  keyboard  set 
up  and  storage  of  graphics 
displays. 

*  DAC  1     (2  disk  set)  State-of-the- Art  DAC 
music  generation,  capable  of 
producing  up  to  4  note  chords,  with disk  storage  option. 

*Home  Control  II  Advanced  home  control 

programs. 

$  29 

$  29 

$  39 

$  39 $  29 

$  29 

$  29 

$  29 

'Not  available  for  C1PMF. 
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STORY 

Close  to  2  million  bytes  of  software  available! 

Operating  Systems 

(These  programs  come  with  your  Ohio  Scientific 
computer.) 

OS  65D  V3. 1  The  standard  Ohio  Scientific 

mini-floppy  operating  system. 
9  digit  floating  decimal  point, 
Microsoft  BASIC,  random, 
seguential  files  and  graphics. 

'Home  Control  I  This  new  disk-based  operating 
system  affords  the  user  flexible, 
real-time  based  AC  monitoring  and 
control . 

Standard 

*  Customer  Demo.  Self -starting  demo  for  the  first- 
time  user.  Introduces  the  main  categories  of  Ohio 
Scientific  personal  computer  software. 

*  Dealer  Demo.  More  advanced  demo,  highlighting! 
many  of  the  optional  accessories. 

Not  available  for  CI PMF. 

to  be  continued, 
continuously! 

All  of  Ohio  Scientific's  family  of 
personal  computers  offer  the  fastest 
BASIC-in-ROM  —  or  on  Disk  in  the 
microcomputer  industry. 
When  ordering,  be  sure  to  specify 
series.  Many  additional  educational, 
business  and  personal  programs  and 
games  are  available.  Consult  your 
Ohio  Scientific  Dealer. 

1333  S.  Chillicothe  Road 
Aurora,  Ohio  44202 

(216)  562-3101 CIRCLE  177  ON  READER  SERVICE  CARD 
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My  Level  II  TRS-80  Computer  with 
16K  RAM  memory  has  more  power 

than  any  other  Level  II  TRS-80 
Computerwith16KRAM  in  the  world! 
But  since  this  will  be  short-lived,  I 
want  to  tell  you  about  it  now  while  it 
lasts. 

The  secret  to  my  powerful  TRS-80 
is  that  its  Level  II  BASIC  has  been 

"enhanced"  by  a  new  software  pack- 
age called  Level  III  BASIC.  Written  by 

Microsoft,  the  same  company  that 
wrote  Level  II  BASIC,  Altair  BASIC, 
PET  BASIC,  Applesoft  BASIC  and 
several  others,  Level  III  BASIC  comes 
on  cassette  tape  and  takes  5.2K  of 
RAM  memory.  It  was  previously  sold 
under  the  G2  label  from  GRT  Corpor- 

ation but  since  they've  gone  out  of 
business  it  is  now  being  sold  by 
Microsoft  Consumer  Products  for 
$49.95  (10800  N.E.  8th,  Suite  819, 
Bellevue,  WA  98004).  One  of  their 
dealers  is  Lifeboat  Associates,  2248 
Broadway,  NY,  NY  10024. 

I'm  a  free-lance  writer  who  was 
fortunate  enough  to  write  the  instruc- 

tion booklet  for  Level  III.  I  virtually 

"lived  with"  Level  III  BASIC  for  six 
weeks  and  I'm  anxious  to  let  other 
people  know  what  I  found  out  about 
this  new  software. 

But  before  I  go  on,  let  me  assure 
you  that  while  I  am  enthusiastic  about 
Level  III,  I  am  not  writing  this  as  a 
favor  for  anyone.  In  fact,  I  have  some 
critical  observations  to  make  that 

Microsoft  would  probably  rather  not 
be  included. 

System  Requirements 

Level  III  BASIC  was  written  pri- 
marily for  TRS-80  Computers  with 

Level  II  BASIC  and  16K  RAM  memory. 

TRS-80  Level  III  BASIC 

David  Bunnell 

David  Bunnell,  4629  Geary,  San  Francisco,  CA 
94118. 

However,  it  is  also  being  marketed  to 

people  who  have  TRS-80  systems 
with  Expansion  Interfaces  and  disk 
drives.  One  feature,  the  TIMES  string, 
was  written  to  take  advantage  of  the 
Real  Time  Clock,  which  is  a  part  of  the 
Expansion  Interface.  Another  feature, 
the  PRINT#-3  command,  will  let  you 

output  information  through  the  RS- 
232  port  if  you  have  an  Expansion 
Interface  with  this  option. 

You  can  use  Level  III  if  you  have  a 
TRS-80  with  disk  drives,  but  it  will  not 
work  with  Disk  BASIC.  You  can 

simply  store  it  on  disk  as  a  file  and 
then  load  it  on  top  of  Level  II  BASIC. 

You  can  use  Level  III  if  you 
have  a  TRS-80  with  disk 
drives,  but  it  will  not  work 
with  Disk  BASIC,   

So  be  advised,  the  advantages  of 
Level  III  BASIC  for  disk  systems  is 

marginal.  Any  program  written  in 
Level  III  BASIC  can  only  be  stored  on 
cassette  tape.  You  cannot  store  Level 
III  programs  on  your  disk. 

Why  would  anyone  with  a  TRS-80 
disk  system  buy  Level  III  BASIC?  The 
answer  is  that  in  addition  to  adding 

many  Disk  BASIC  features  to  Level  II 
BASIC,  Level  III  BASIC  also  adds 
some  features  that  are  currently 
unique  to  both  Level  II  BASIC  and 
Disk  BASIC.  The  most  important  of 
these  are  some  powerful  new  graphic 
statements  that  make  it  much  easier 

to  write  TRS-80  programs  with  charts, 
graphs  and  even  crude  animation. 

Other  features  unique  to  Level  III 
include:  renumbering  program  lines, 
single-stroke  instructions,  new  SAVE 
and  LOAD  commands  and  the  option 
of  setting  a  time  limit  for  responses  to 

INPUT  prompts. 
The  remaining  features  of  Level 

BASIC  are  all  TRS-80  Disk  BASIC 

features.  They  include:  spelled-out 

error  messages,  10  user-defined 
routines,  LINE  INPUT  statement, 
more  flexible  MID$,  INSTR  string, 
user-defined  functions  and  hex  and 
octal  conversion. 

Most  of  these  features  will  be  dis- 
cussed in  more  detail,  but  first,  the 

price  of  Level  III,  which  is  $49.95, 
should  be  mentioned.  We  all  realize 
that  there  are  always  new  things  to 
buy  for  our  computers,  whether  they 
be  software  packages,  programs, 

hardware  options,  or  peripherals. 
Therefore,  the  question  should  be: 
Does  Level  III  add  enough  new 

capability  to  an  already  powerful 
Level  II  BASIC  to  make  it  worth  the 
investment? 

If  you  like  graphics  in  your  pro- 
grams and  want  to  write  programs 

with  graphics,  then  the  answer  to  the 

above  question  is  probably  "yes." 
Actually,  you  can't  do  anything 
graphically  with  Level  III  BASIC  that 
can't  be  done  with  Level  II,  however 
Level  III  makes  it  much  easier  and 
more  efficient  (you  use  up  less memory). 

Graphics  Capability 

The  Level  III  graphic  statement, 
LINE,  lets  you  draw  either  a  line  or  a 
rectangle  on  the  screen  between  any 

two  designated  points.  You  don't have  to  methodically  plot  out  every 

point  as  you  do  with  Level  II. 
The  LINE  statement  works  in  two 

modes,  graphics  mode  and  character 
mode.  In  the  first  of  these,  the  screen 
is  divided  into  a  grid  that  is  1 28  across 
by  48  down.  In  character  mode,  the 
resolution  is  not  so  fine  (64  by  16),  but 
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motion  across  the  screen  is  much 
faster.  Character  mode  also  gives  you 
the  option  of  drawing  on  the  screen 
with  alphanumeric  characters  or  any 

of  Level  ll's  graphic  characters 
(remember  the  CHR$  string?). 

In  addition  to  the  LINE  statement, 
Level  III  also  adds  a  GET  @  and  PUT  @ 
statement.  These  statements  let  you 
save  a  graphic  array  (called  GETting 
an  array)  to  be  put  back  on  the  screen 
at  any  designated  position  (called 
PUTting  an  array).  These  statements 
greatly  simplify  the  procedures  for 
writing  programs  with  animation. 
They  can  also  be  used  to  save  the 
format  of  charts  or  graphs  which  you 
might  want  to  display  on  the  screen  at 
different  times  with  different  num- 

bers or  labels. 

My  main  complaint  about  Level  III 
graphics  is  the  same  as  my  complaint 
about  Level  II  graphics,  which  is  the 

screen  just  doesn't  give  you  fine 
enough  resolution.  Try  generating  a 

circle  and  you'll  see  why  higher 
resolution  is  more  desirable.  Only  the 
crudest  figures  can  be  drawn  with 
Level  III. 

Renumbering  and  "Single-Stroke" 
Capabilities 

One  of  the  concepts  behind  Level 
III  BASIC  is  that  it  has  enough 
features  so  that  there  is  something  for 
just  about  everyone.  It  may  or  may  not 
really  accomplish  this  goal.  The  next 
most  important  feature  after  graphics 
is    renumbering    program    lines.    If 

You  can't  do  anything 
graphically  with  Level  III 
BASIC  that  can't  be  done 
with  Level  II,  however  Level 
III  makes  it  much  easier 
and  more  efficient. 

you've  done  much  programming  at 
all,  you'll  like  this  one.  The  Level  III 
instruction  for  renumbering  program 
lines  is  the  NAME  command.  It  is  a 

flexible  command,  one  that  demon- 
strates the  level  of  care  for  the  user 

that  has  gone  into  most  of  Level  III. 
Using  the  NAME  command,  you 

can  renumber  program  lines  begin- 
ning at  any  location  in  the  program. 

The  chosen  location  can  have  any 
designated  line  number  as  long  as  it 
is  greater  than  the  previous  line 
number.  And,  the  following  line  num- 

bers can  be  incremented  by  any 

number,  as  long  as  you  don't  go 
beyond  65,529. 

One  more  thing;  the  NAME  com- 
mand automatically  updates  all  the 

line  number  references  following 
GOTO,  GOSUB,  THEN,  ELSE,  etc. 

Some  people  feel  that  single- 
stroke  instructions  are  the  most 

important  features  of  Level  III  BASIC. 

Actually,  "single-stroke"  is  some- 
what misleading  and  in  deference  to 

this,  the  Level  III  manual  refers  to 

them  as  "Shift-Key  Entries."  By  pres- 
sing the  SHIFT  key  and  one  of  the 

letter  keys  (A-Z)  you  can  enter  an 
instruction,  command,  or  any  string 
up  to  1 5  characters  into  the  computer. 
In  other  words,  instead  of  typing  LIST 
and  pressing  the  ENTER  key  each 
time  you  want  to  list  a  program,  you 
can  simply  enter  SHIFT  L.  To  run  a 

program,  you  simply  enter  SHIFT  R. 
Level  III  maintains  a  list  of  26 

Shift-Key  Entries,  but  the  really 
important  thing  is  that  they  are  user 
changeable.  By  using  the  new  LSET 
command,  you  can  change  the  Shift 
Keys  to  anything  you  want,  including 
commonly  used  INPUT  responses. 
And,  just  in  case  you  ever  figure  out 
how  to  modify  your  TRS-80  for  upper/ 
lower  case,  you  can  turn  the  Shift- 
Keys  off  by  typing  LSET  RESET  and 
pressing  ENTER.  The  command  for 
turning  them  back  on  is  LSET  SET. 

Strings  and  Other  Things 

Level  III  BASIC  expands  the  use  of 
INPUT  statements  in  two  important 

ways.  First,  by  using  the  new  state- 
ment, LINE  INPUT,  your  program  will 

accept  inputs  that  include  commas, 
quotation  marks,  dashes  and  all  other 

punctuation  marks.  Also,  LINE  IN- 
PUT eliminates  the  automatic  ques- 
tion mark  (?)  prompt.  If  you  want  a 

question  mark,  you  simply  include  it 
in  the  prompt  string. 

The  other  way  in  which  Level  III 
expands  the  use  of  INPUT  statements 
is  with  the  addition  of  #LEN.  By 
adding  this  to  INPUT  (INPUT#LEN) 
you  can  put  a  time  limit  on  responses 
to  INPUT  prompts.  This  will  be  a  very 
helpful  for  education  and  game  pro- 

gramming. For  example,  you  could 
write  a  math  drill  program  that  gives 
students  ten  seconds  to  work  out 
each  problem  before  going  on  to  the 
next  problem. 

String  manipulation  power  is 
increased  in  Level  III  BASIC  with  the 
addition  of  the  INSTR  function  and 

the  expanded  use  of  MID$.  INSTR, 
which  is  also  found  in  Disk  BASIC, 
allows  you  to  search  a  string  for  a 
specified    substring.    For    example, 

you  could  search  a  list  of  telephone 
numbers  for  numbers  that  have  the 
212  area  code.  MID$  can  be  used  on 

the  left-side  of  the  equation  in  Level  III 
as  well  as  the  right-side  of  the  equa- 

tion. This  feature j  too,  is  found  in 
Disk  BASIC. 

Level  III  BASIC  even  corrects 

some  of  the  problems  with  Level  II 
BASIC.  It  eliminates  keyboard 
bounce  and  provides  more  reliable 

cassette  tape  loading.  Two  new  com- 
mands, LOAD  and  SAVE  replace  the 

Level  II  CLOAD  and  CSAVE  com- 
mands.  They   permit  cassette  tape 

One  of  the  concepts  be- 
hind Level  III  BASIC  is  that 

it  has  enough  features  so 
that  there  is  something  for 
just  about  everyone. 

interfacing  without  the  usual  "volume 
sensitivity"  of  the  tape  recorder. 

As  with  TRS-80  Disk  BASIC,  Level 
III  BASIC  spells  out  the  error  mes- 

sages instead  of  displaying  two  letter 
abbreviations.  Instead  of  getting  the 
error  code  NF,  you  get  the  error 
message,  NEXT  WITHOUT  FOR.  This 
greatly  simplifies  debugging  because 

you  don't  waste  time  referring  to  the 
error  code  chart. 

With  a  TRS-80  Expansion  Inter- 
face, you  can  make  use  of  the  Level  III 

string  function,  TIMES.  It  can  be  used 
like  any  other  string  function  to  add  a 
built-in  digital  clock  and  calendar  to 
your  computer. 

Upon  loading,  TIMES  is  set  to  all 
zeroes  (0),  and  it  begins  working 
automatically.  You  can  easily  set  it  to 
the  correct  time  and  date,  then  use  it 
to  time  various  program  activities,  or 
to  perform  calculations  where  time 
and  date  are  essential . 

With  the  optional  RS-232  port, 
then  you  can  use  the  new  statement, 
PRINT#-3.  This  allows  you  to  output 

information  through  the  RS-232  port 

to  control  line  printers,  LED's,  step- 
ping motors,  lights,  or  whatever. 

For  those  sophisticated  enough  to 

be  using  machine  language  sub- 
routines in  their  programs,  Level  III 

simplifies  exit  to  user  subroutines 
with  automatic  conversion  of  Hex  and 
Octal  Constants.  It  also  allows  10 
user  defined  routines,  as  compared  to 
one  in  Level  II  BASIC. 
Summary 

In  addition  to  the  features  of  Level 

III  BASIC,  many  people  will  appre- 
ciate the  way  in  which  it  has  been 
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When  you 
set  your standards 
high, 
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Pick 
A  Daisy. 
Diablo  invented  the  Daisy  Wheel. 

Wliich  is  why  today,  more  people 

B'ck  one  of  over  100  different  Diablo 
aisy  Wheels  when  they  want  print 

quality  at  its  finest. 
So,  the  next  time  you  want  to 

set  vour  standards  high,  pick  our  daisy 
and  voure  sure  to  look  vour  best. 

Diablo  Systems 
XEROX 

I  )ublo*  and  Xerox  arc  registered  trademarks  of XEROX  CORPORATION. 

Level  III,  con't... 
documented.  The  instruction  booklet 
is  based  on  extensive  documentation 

written  by  Microsoft's  Andrea  Lewis. 
It  was  written  for  people  who  have 
some  programming  experience,  but 

the  user  doesn't  have  to  be  an  expert 
to  understand  it.  Examples  and 
sample  programs  are  abundant. 

One  apparent  result  of  the  care 
that  has  gone  into  Level  III  is  that  on 
the  whole  it  is  a  more  professional 

Level  III  BASIC  even  cor- 
rects some  off  the  problems 

with  Level  II  BASIC.  It 
el  i  m  I  nates  keyboard 
bounce  and  provides  more 
reliable  cassette  tape 
loading. 

package  than  Radio  Shack's  Level  II 
BASIC.  It's  hopeful  that  this  effort 
pays  off  and  that  software  to  follow 

will  equal  or  exceed  GRT'S  standards. 
Now  for  some  of  the  negative 

observations  promised  earlier.  To 

begin  with,  Level  III  wouldn't  be 
necessary  if  it  weren't  for  some 
apparent  shortcomings  of  Level  II 
BASIC,  which  was  also  written  by 
Microsoft.  The  problems  with  loading 
and  saving  programs  on  cassette  tape 
(CLOAD  and  CSAVE)  are  particularly 

irritating.  Why  didn't  Microsoft  and 
Radio  Shack  see  this  problem  and 
correct  it?  It  seems  that  too  many 

companies  are  always  in  too  big  a 
hurry  to  get  product  out.  Level  II 
BASIC  probably  should  not  have  been 
released  in  the  first  place  with  these 

problems. While  Level  III  BASIC  can  be 

stored  on  disk  as  a  file,  it  can't  be 
used  with  Disk  BASIC.  It's  hard  to 
imagine  that  many  Disk  users  will 

want  to  give  up  the  use  of  file  com- 
mands. Actually,  Level  III  probably 

shouldn't  be  marketed  to  Disk  BASIC 
users  at  all.  Instead,  a  disk  version  of 

Level  III  with  the  neat  graphics  state- 
ments and  other  unique  features 

should  be  planned  for  the  near  future. 
One  more  concern  is  the  5.2K 

RAM  memory  that  Level  III  requires. 

Granted,  this  isn't  very  much  when 
you  consider  all  the  new  features,  but 
aTRS-80  without  an  Expansion  Inter- 

face can  only  have  a  maximum  of  16K 
RAM.  Many  TRS-80  programs  written 
in  Level  II  BASIC,  including  those 
marketed  by  GRT,  take  more  than  1 2K 

RAM.  You  won't  be  able  to  take  ad- 

vantage of  LEVEL  Ill's  new  LOAD 
command  for  these  programs. 

As  I  said,  you  have  to  weigh  the 
advantages  of  Level  III  against  the 
cost.  The  decision  is  yours.  □ 

Example  of  Level  III  BASIC 

Graphics  Program* The  following  program  is  a  Level 
III  graphics  program  that  uses  the 
three  new  graphic  statements,  LINE, 
GET  and  PUT  .  .  It  generates  the 
image  of  a  rocket  ship  and  makes  it 
move  up  the  screen.  It  was  written  in 

graphics  mode. 4 

Program  Explanation 

10      'ROCKET    IN 
GRAPHICS  MODE  Remark 
20   CLS  Clear  Screen 

30   LINE(3,1)- 

(3,2),  SET 40    LINE  (2,3)- 

(4,4),  SET, BF    Draws  Rocket 
50LINE(1,4)- 

(1,5),  SET 60    LINE (5,4)- 

(5,5),  SET 
70    DIMA%(2)       Dimension  Array 

80   GET     (1,1)- 
(5,6),  G,A%      GETting  Array 

90   CLS  Clear  Screen 
100  FOR  Y  =  42  TO  So  rocket  will  start 

1  STEP-1  at  bottom  of 
screen   and    move 

up 

110  PUT     (1,Y)-     PUTting  array  on 
(5,Y  +  5),  SET,  bottom  of  screen 

A% 

1 20  N  EXT  Y  Creates  movement 
1 30  CLS  Clears  screen 

140  GOT0 100         Let's  do  it  again, 
and  again,  and 

again... 
"This  example  is  from  the  Level  III  Instruction 
Booklet. 

". . .  We  did  a  computer  analysis  on  your 
price  list  and  came  up  with  a  lot  of  blue 

smoke  in  the  logic  circuit. . .  " ©Creative  Computing 
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HARDWARE  FOR  TRS-80® 
DPertec  Disk  Drives  FD  200   $375.00  ea. 

These  are  40-track  Drives  that  are  completely  compatible 
with  the  TRS-8(Tand  Radio  Shack  Drives.  3.0  DOS  included. 
Will  allow  Turning  Diskette  over  and  Write  on  other  side. 

D4-Drive  Cable  for  Pertec  Drives   $35.00 

□  DECwriter  III,  132  Character   $2500.00 

110  to  9600  band  EIA  tractor  feed  keyboard  printer.  This 

is  truly  the  nicest  printer  available.  (30  day  delivery) 

□  701  Centronics  TRACTOR  FEED 

Bidirectional  Printer         $1 500.00 

2/4  times  as  fast  as  the  Radio  Shack  779  Printer,  has  full 

size  132  Char.  Carriage  Bell  tone.  Complete  with  Cable 
plug  in  and  use.  Shipped  Freight  COD. 

Q200  ns  16K   Dynamic  Memory  Clips  for  Keyboard  or  Expan- 
sion Interface,  Lifetime  Guarantee,  complete   $110.00 

Lifetime  Guarantee.  Complete  with  Instructions  and  Jumper 
Blocks. 

□  10  Key  Numerical  Keypad  Kit   $79.95 

□TRS  80(R)  Level  II  -  16k       $750.00 

□  Expansion  Interface   $275.00 

□  RS  232  C  Interface   $  89.00 

ORDER  NOW  AND  SAVE 
Just  list  the  items  you  want 

and  mail  this  convenient  coupon. 

SOFTWARE  BY  ACS 
□  Monitor  No.  3        $29.95 

Complete  Machine  Language  Monitor  for  TRS-8(Tfeatures: 
Find,  EDIT,  Relocate,  Symbolic  Dump  to  Tape,  etc. 

□  Monitor  No.  4         $49.95 

All  of  the  commands  that  reside  in  Monitor  No.  3,  plus: 

RS-232  1/0.  Disk  Program  I/O,  Symbolic  Dump  to  Disk  for 
Loading  into  Disk  Editor/ASM.,  Track  &  Sec  I/O  for 
modification. 

□  PCLEND   $15.95 

Will  Patch  ASCII  files  of  Basic  Programs  or  text  or  DATA 

FILES  so  that  they  may  be  loaded  into  the  Disk  Version  of 
the  Electric  Pencil  for  Editing  purposes  comes  on  Cassette 

that    will    automatically    create    a    Disk    file    of   PCLEND. 

□  MAKE  TAPE    AND  MAKE  DISK 
for  Cassette  Dealers   $69.95 

These  are  two  programs  that  will  allow  you  to  take  any  type 

of  Program  from  Disk  and  store  it  on  tape  for  mailing 

purposes.  When  the  user  receives  the  program  in  the  mail 
on  cassette,  it  is  loaded  into  the  computer  which  will 
automatically  make  a  Disk  file  of  the  program. 

□  CP/M  &  C  BASIC  for  the  TRS-80® 
CP/M  Includes:  MOVCPM,  STAT,  PIP,  Dump,  DDT,  ASM 

(8080),  ED,  plus  6  user  manuals. 
CP/M      $150.00 

C  Basic  2  Includes:  XREF2,  CBAS2,  and  manuals. 

C  BASIC  2   . .   $99.95 

□  G2  LEVEL  III  BASIC  for  TRS-80  .".   Special  $39.95 
□  TELCOM  -  Telecommunications  for  the  TRS-80  P,   $29.95 

Telecommunications   for   the  TRS-8Crallows  one  TRS-80® 
to  communicate  with  another  through  the  RS  232  C  over 
the  phone  line. 

Orders  received  by  6:00  p.m.  shipped 
next  day  on  Master  Charge,  Visa, 
Certified  Check  or  Money  Order. 
Personal  Checks  require  14  days  to 
clear.  No  C.O.D.  Collect  calls  not 

accepted.  AH  Hardware  warranted  for  90  days 
except  Radio  Shack  equipment  which  is  warrant- 

ed through  Radio  Shack.  Software  guaranteed 
for  replacement  only.  Prices  subject  to  change 
without  notice. 

Automated 
Computer 

Software  service 

(615)  244-2798 Division  of 

CSniji in  IXJcrld  inc. 
625  Main  Street  •  Nashville,  TN  37206 

Send  Check  or  Money  Order  payable  to  — 

SOFTWARE  •    P.O.  Box  60097 
Quan. 

Description Unit  Price 
Total 

HAND 

TENN 
LING  CHARGE  $1.50 
.  RES.  ADD  6%  SALES  TAX TOTAL 

Nashville,  TN   37206 

□  Check ]  Money  Order D  MasterCharge 

□  Visa Card  No.    

Exp.  Date 
Name 

Address 

City     _ 
State 
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Creative  Software  is  one  of  several 

companies  currently  producing  soft- 
ware for  the  Commodore  PET.  Like 

most  companies  producing  software 

for  the  popular  microcomputers  to- 
day, their  selection  consists  primarily 

of  games  and  a  few  personal  applica- 
tions packages. 

Each  cassette  from  Creative  Soft- 
ware comes  in  a  hard  plastic  box 

packaged  in  a  5"  x  11"  plastic  ziplock 
bag.  Some  of  the  packages  contain  a 
two  page  instruction  sheet,  however, 
others  contain  just  the  instructions 

contained  in  the  programs  them- 
selves. We  feel  it  would  be  desirable 

to  have  some  written  documentation 
for  every  program. 

Some  of  the  software  requires  the 
use  of  the  dual  joystick  interface 
available  from  Creative  Software.  This 

little  module  plugs  into  the  PET's 
parallel  user  port  and  costs  $45,  less 

the  joysticks.  You  may  use  the  joy- 
sticks from  an  Atari  video  game  or 

purchase  them  from  Creative  Soft- 
ware for  $12.50  each.  These  prices 

may  seem  a  bit  steep,  but  the  joy- 
sticks do  add  much  to  the  games.  The 

interface  module  comes  with  two 

programs  and  instructions  for  using 
the  joysticks  in  your  own  programs. 
Trap 

The  game  TRAP  will  remind  most 

people  of  the  arcade  game  "Block- 
ade." Two  players  can  compete 

against  each  other  or  one  player  can 
play  against  the  PET. 

You  must  have  the  joystick  inter- 
face available  from  Creative  Software 

in  order  to  use  this  program.  Each 
player  controls  a  moving  blip  that 
leaves  atrail  behind.  The  object  of  the 
game  is  to  force  your  opponent  to  run 
into  either  the  edge  of  the  board  or  the 
trail  of  either  player.  You  may  direct 
your  blip  up,  down,  left  or  right  by 
moving  the  handle  of  the  joystick  in 
the  appropriate  direction. 

A  good  player  will  be  able  to  beat 
the  computer  most  of  the  time 
although  kids  will  probably  enjoy 
competing  against  the  PET. 

PET  Software  From 

Creative  Software 

Randy  Heuer 

Breakout 

V 

Breakout  is  one  of  the  most  popu- 
lar arcade  games.  This  machine  lan- 

guage version  for  the  PET  is  a  fast 
moving  and  enjoyable  version . 

Only  one  player  can  play  the  game 
at  a  time  although  players  can  take 

turns  trying  to  accumulate  the  high- 
est number  of  points.  You  may  use 

either  the  keyboard  or  joysticks  to 
control  the  paddle  located  at  the 
bottom  of  the  screen.  The  paddle  is 
used  to  bounce  a  ball  up  to  the  six 
rows  of  bricks  at  the  top  of  the  screen . 
The  object  of  the  game  is  to  try  to 
remove  all  the  bricks  from  the  wall. 
Each  time  you  hit  one  of  the  bricks 

with  the  ball,  that  brick  will  be  re- 
moved and  you  will  receive  a  certain 

number  of  points,  depending  upon  its 
row. 

This  is  a  very  addictive  game 
which  both  children  and  adults  will 
enjoy.  ($10) 

Seawolf 

Obviously  inspired  from  another 
popular  video  arcade  game,  Seawolf 
puts  you  in  the  role  of  a  submarine 
commander.  In  this  real-time  game, 
you  must  sink  as  many  enemy  ships 
as  possible  in  the  time  alotted.  Three 
different  types  of  enemy  ships  move 
back  and  forth  across  the  top  of  the 

screen.  You  may  move  your  sub- 
marine across  the  bottom  of  the 

screen  and  fire  torpedoes  by  using 
either  the  PET  keyboard  or  a  joystick. 

This  machine-language  version  is 
extremely  fast  moving,  perhaps  a  bit 
too  fast  for  some  as  the  ships  and 
torpedoes  go  flying  by.  The  game  also 
features  floating  mines  (that  sink 
when  hit)  which  block  your  torpedoes 
and  ships.  This  is  a  good  exercise  for 

developing  hand-eye  coordination. 
($10) 

Life 

Life  is  the  classic  computer  simu- 
lation of  successive  generations  of  a 

population.  This  PET  version  uses  a 

machine  language  routine  to  rapidly 
change  generations  in  about  one 
second. 

Special  features  in  the  program 
allow  the  user  to  change  and  create 
new  patterns  anytime  during  a  run. 
The  program  also  incorporates  some 
extensions  into  the  classic  routine  by 

allowing  for  fixed  "posts"  and "holes."  These  features  remain  con- 
stant throughout  a  run. 

Most  Life  "fans"  will  find  this 
version  very  interesting  with  its  rapid 
pattern  changes  and  editing  features. 
The  only  small  complaint  we  would 
raise  is  that  due  to  the  small  size  of 

the  PET's  screen  (40  x  40  characters), 
complex  patterns  often  wrap  around 
on  themselves.  Other  than  this,  the 

program  is  excellent.  ($20) 

Household  Finance  Package 

This  package  consists  of  two  pro- 
grams designed  to  record  and  analyze 

financial  patterns  in  the  home. 

The  programs  make  use  of  cas- sette data  files  to  store  monthly 
records  of  income  and  expenses.  You 
create  one  cassette  file  for  each 
month  by  using  the  first  program. 
Each  expense  is  classified  in  one  of 
16  different  categories  such  as  taxes, 
food,  clothing,  etc.  For  each  expense 

or  payment,  you  enter  the  date  of 
payment,  category  code,  amount, 
method  of  payment  and  a  brief 
description.  This  information  is 
stored  on  cassette  for  use  by  the 
second  program. 

The  financial  analysis  program 
uses  the  data  files  created  by  the  first 
program  to  provide  an  analysis  of 
your  income  and  expenses.  First  a 
summary  of  your  monthly  expenses 
by  category  is  displayed.  Next,  a  very 
nice  graphic  chart  of  your  expenses 

can  be  displayed.  Another  month's data  tape  can  then  be  entered  in  order 
to  obtain  a  summary  over  several months.  ($15) 

For  more  information,  write  Crea- 
tive Software,  P.O.  Box  4030,  Moun- 
tain View,  CA  94040. 

'j 

46 

CREATIVE  COMPUTING 



From  PEF3CM 
One-Drive  System: 

$399.  (40-track)  &  $675.  (77-track) 
Two-Drive  System: 

$795.  (40-track  drives)  &  $1350.  (77-track  drives) 
Three-Drive  System: 

$1195.  (40-track  drives)  &  $2025.  (77-track  drives) 
Requires  Expansion  Interface,  Level  II  BASIC  &  16K  RAM 

i* 

Low  Cost  Add-On  Storage  for  Your  TRS-80 
In  the  Size  You  Want. 

When  you're  ready  for  add-on  disk  storage,  we're  ready  for  you. 
Ready  with  six  mini-disk  storage  systems  —  102K  bytes  to  591 K  bytes  of 

additional  on-line  storage  for  your  TRS-80*. 
•  Choose  either  40-track  TFD-100™  Drives 

or  77-track  TFD-200™  drives. 

•  One-,  two-  and  three-drive  systems  im- 
mediately available. 

•  Systems  include  Percom  PATCH  PAK 
#1™,  on  disk,  at  no  extra  charge.  PATCH 
PAK  #  1™ de-glitches  and  upgrades 
TRSDOS    for  40-  and  77-track  operation. 

•  TFD-100™  drives  accommodate  "flippy 
disks."  Store  205K  bytes  per  mini-disk. 

•  Low  prices.  A  single-drive  TFD-100 
costs  just  $399.  Price    includes  PATCH 
PAK  #1™  disk. 

•  Enclosures  are  finished  in  system- 

compatible  "Tandy-silver"  enamel. 

Whether  you  need  a  single,  40- 
track  TFD-1 00™  add-on  or  a  three-drive 
add-on  with  77-track  TFD-200™s,  you 
get  more  data  storage  for  less  money 
from  Percom. 

Our  TFD-100™  drive,  for  example, 
lets  you  store  102.4K  bytes  of  data  on 
one  side  of  a  disk  —  compared  to  80K 
bytes  on  a  TRS-80*  mini-disk  drive  — 
and  102.4K  bytes  on  the  other  side,  too. 

Something  you  can't  do  with  a  TRS-80* 
drive.  That's  almost  205K  bytes  per mini-disk. 

And  the  TFD-200™  drives  provide 
197K  bytes  of  on-line  storage  per  drive 

—  1 97K,  394K  and  591 K  bytes  for  one-, 
two  and  three-drive  systems. 

PATCH  PAK  #1™,  our  upgrade 

program  for  your  TRSDOS*,  not  only 
extends  TRSDOS*  to  accommodate  40- 
and  77-track  drives,  it  enhances 
TRSDOS*  in  other  ways  as  well.  PATCH 
PAK  #1™  is  supplied  with  each  drive 
system  at  no  additional  charge. 

The  reason  you  get  more  for  less 
from  Percom  is  simple.  Peripherals  are 
not  a  sideline  at  Percom.  Selling  disk 
systems  and  other  peripherals  is  our 
main  business  —  the  reason  you  get 
more  engineering,  more  reliability  and 
more  back  up  support  for  less  money. 

In  the  Product  Development  Queue  . . .  a  printer  interface  for  using  your  TRS-80*  with  any 
serial  printer,  and  . . .  the  Electric  CrayonJM  to  map  your  computer  memory  onto  your  color  TV 
screen  —  for  games,  animated  shows,  business  displays,  graphs,  etc.  Coming  PDQ! 

™  TFD-100.  TFD-200.  PATCH  PAK  and  Electric  Crayon  are  trademarks  of  PERCOM  DATA  COMPANY. 

*TRS-80  and  TRSDOS  are  trademarks  ol  Tandy  Corporation  and  Radio  Shack  which  have  no  relationship  to  PERCOM  DATA  COMPANY 

PEfiQCM 
PERCOM    DATA    COMPANY,    INC. 
211  N.  KIRBY    •  GARLAND,  TX.  •  75042 

To  order  add-on  mini-disk  storage  for  your  TRS-80* , 
or  request  additional  literature,  call  Percoms  toll-free 
number:  1-800-527-1592.  For  detailed  Technical  infor- 

mation call  (214)  272-3421. 
Orders  may  be  paid  by  check  or  money  order,  or 

charged  to  Visa  or  Master  Charge  credit  accounts.  Texas 
residents  must  add  5%  sales  tax. 

Percom  'peripherals  for  personal  computing' 
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The  Battle  Of  The  Word  Processors 
Part  II 

Rod  Hallen 

In  Part  1  of  this  article  we  dis- 
cussed text  editors  and  decided  that 

they  are  used  to  create  text  files. 
These  files  can  contain  just  about  any 
kind  of  written  information.  This 

includes  letters,  articles,  book  manu- 
scripts, assembly  language  source 

listings  and  even  BASIC  listings.  I  use 
word  processing  for  business  letters 
so  I  can  study  and  revise  them  before 
they  go  to  the  printer. 

Of  course,  all  of  my  magazine 

articles  pass  through  my  word  pro- 
cessor. In  fact,  I  believe  that  this  has 

improved  my  writing.  Whereas  in  the 
past,  when  everything  had  to  be  hand 
typed,  I  might  do  three  revisions 
before  I  got  tired  and  accepted  what  I 
had ;  I  now  do  as  many  as  10  revisions 
because  the  whole  process  is  so 
much  easier  and  faster.  The  final  copy 
sent  off  to  the  editors  is  also  more 
professional  looking  because  it  does 
not  contain  any  erasures  or  strike- 
overs. 

In  part  1 ,  we  created  and  stored  a 
textfileon  disk.  In  its  present  form,  it 

isn't  of  much  use  to  us.  We  can  read  it 
on  the  screen  and  do  another  revision 

if  necessary,  but  hard  copy  is  the  real 
reason  we  sat  down  at  the  computer 
in  the  first  place.  Using  the  CP/M 
TYPE  command  we  can  list  the  file 
and  the  printer  will  make  a  copy  that 
contains  all  of  the  information  the  file 
contains. 

However,  there  is  a  better  way  to 

put  the  file  on  paper.  A  word  proces- 
sor will  format  the  text  so  that  it  is 

more  attractive  and  easier  to  read.  It 
will  break  the  text  into  pages,  number 
and  title  the  pages,  indent  and  space 
and  justify.  All  of  these  features  are 
especially  useful  if  you  want  to 
photocopy  the  prinout  and  assemble 
the  pages  into  a  book. 

The  word  processors  that  we'll 
discuss  are  capable  of  doing  all  of 
these  things  and  much  more.  Again, 
this  will  be  a  comparison  of  Digital 

Research's  TEX  and  TSC's  PR  with 
Michael  Shrayer's  Electric  Pencil 
used  as  a  benchmark  (see  Table  1  for 
prices  and  ordering  info). 

T«xt    Editinq    System    -    ED Comes    *s    a   component    of    the   CP/M   DOS 

Word   Process i nq    System    -    TEX      *75 

From.     Digital    Research 
P.     0.     Box      579 
Pacific    Grove,    CA   93950 

Text    Editinq    System   -    EDIT      »40 
Word   Process inq    System    -    PR      *5fl> 

From      Technical    Systems    Consultants 
P.     0.     Box      2574 
W.     Layfayette,     IN      47906 

Text    and   Word   Process inq    System 
-    Electric    Pencil    II      «250 

From  Michael  Shreyer  Software 
1253  Vista  Superb*  Drive 
Clendale,    CA      91205 

Table  1 .  This  is  a  source  and  price  list.  There  are 

a  great  many  versions  of  each  of  these  pro- 
grams available.  Contact  the  software  houses 

listed  for  more  information.  TSC  also  has 
MC6800  versions  for  sale. 

TEX  From  Digital  Research 

The  first  thing  I  noticed  about 

Digital  Research's  TEX  is  the  manual. I  think  it  contains  some  of  the  best 

software  documentation  that  I've 
seen.  If  theirCP/M  manuals  had  been 
written  as  well,  I  would  have  been  able 
to  get  into  CP/M  much  quicker  than  I 
did.  I  especially  like  the  way  the 
various  print  values  are  described. 
Each  has  a  page  of  its  own.  Example 
inputs  and  outputs  are  given  so  you 
can  see  the  result  of  using  each 
command.  Table  2  is  a  summary  of 
TEX  commands. 

Adjus  t  Marq ins Beq in  Paqe 
Break Center 
Conditional  Paqe Doub  1  e  Space Head inq 

Head inq  Marq  in 

Iqnore 

Indent 
Literal Line  Lenqth 
Line  Spac inq 

Marqin,  Bottom Margin,  Top 
No  Adjustment 

Omit  Paqe  Numbers 
Page  Advance Paqe  Lenqth 
Paqe  Number Paqe  Offset 
Paraqraph 

Quit  Indentation 
Space  n  Lines S  inq  I  e  Space Temporary  Indent 

Rod  Hallen,  Road  Runner  Ranch,  P.O.  Box  73, 
Tombstone,  AZ 85638. 

Table  2.  This  is  a  list  of  the  commands  available 
to  the  TEX  user.  They  are  entered  into  the  text 
file  as  required  and  TEX  uses  them  to  format  its 
output  file  or  hardcopy . 

Another  feature  of  the  manual  that 
I  like  is  an  overview  of  CP/M.  This  is 

for  those  TEX  users  who  don't  use 
CP/M  often  enough  to  become 

familiar  with  it.  Just  enough  informa- 
tion is  given  to  enable  you  to  use  TEX 

effectively  without  having  to  become 
a  CP/M  expert. 

TEX  uses  a  text  file  generated  by 

ED  (or  EDIT)  as  its  input.  TEX  is  not  an 
interactive  program.  Once  you  tell  it 
which  file  to  work  on,  it  will  do  its  job 
and  then  exit  without  any  further 
attention  from  the  operator.  The  only 

options  are  specifying  where  the 
output  from  TEX  is  to  go  (Console, 
Disk,  Printer,  or  nowhere),  where 
error  messages  are  to  go  (Console  or 
printer)  and  whether  you  are  using 
continuous  fanfold  paper  or  single 
sheets.  In  the  latter  case  it  will  stop 

after  each  page  to  allow  you  time  to 
change  sheets. 

The  first  thing  I  noticed 

about  Digital  Research's TEX  is  the  manual.  I  think  it 
contains  some  off  the  best 
software  documentation 

that  I've  seen. 

When  TEX  is  entered,  it  assumes 
certain  default  print  values.  These  are 
set  up  for  a  standard  8V2  x  11  inch 
page  and  will  be  entirely  adequate  in 
many  cases  to  produce  the  type  of 
printed  output  you  desire.  However, 
each  of  these  print  values  such  as 
margin,  line  length,  page  numbering, 
line  spacing  and  many  other  variables 
can  be  changed  at  will. 

This  is  accomplished  by  entering 
TEX  print  values  into  the  file  while  it  is 
being  created.  For  instance,  suppose 
that  in  the  middle  of  the  text  you  want 
to  change  the  left  margin  from  8 
spaces  to  12  spaces  and  the  line 
length  from  64  characters  to  56 
characters.  You'd  enter  .PO  +4  LL  -8 
at  the  point  where  the  change  was 

desired  (a  command  or  string  of  com- 
mands must  be  preceded  by  a  period). 

You  can  change  the  print  values  as 
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Build  your  own  microcomputer 
as  you  learn 

computer  technology  at  home. 
New  from  NRI!  The  Most  Complete  and  Up-to-date  Home  Study  Course  Ever  Offered 

As  the  microprocessor  revolutionizes  the 
computer  world  and  microcomputers  appear 
almost  everywhere,  NRI  brings  you  a  new, 
convenient,  and  effective  way  to  keep  up  with 

this  expanding  technology.  It's  NRI's  Computer 
Technology  Course,  created  and  designed  exclu- 

sively for  learning  at  home  in  your  spare  time. 

Featuring  NRI's  Exclusive 
Dual  Language  Microcomputer 

NRI  goes  beyond  book  learning  to 

give  you  practical,  "hands-on"  experience  in 
designing  circuitry,  interfacing  components, 
programming,  and  troubleshooting.  As  you 
learn,  you  actually  assemble  NRIs  designed- for- 
learning  microcomputer,  incorporating  the  latest 
advances  in  the  state  of  the  art.  It  looks  and 
operates  like  the  finest  of  its  kind,  actually  does 
more  than  many  commercial  units.  But  NRI 
engineers  have  designed  components  and 
planned  assembly  so  it  demonstrates  important 

principles,  gives  you  working  experience  in  detect- 

ing and  correcting  problems.  And  it's  yours  to 
keep,  put  to  work  in  your  own  home  or  business. 

You  also  build  and  keep  your  own  test 

instruments,  including  a  transistorized  volt- 
ohm  meter  and  CMOS  digital  frequency  counter. 

And  NRI's  Discovery  Lab®  broadens  your 
horizons  with  specialized  experiments  and 
theory  demonstrations. 

The  Proven  Way 
to  Learn  at  Home 

You  don't  have  to  worry  with  travel, 
classes,  or  time  lost  from  work  when  you  learn 
the  NRI  way.  As  they  have  for  more  than  60 

years  of  teaching  technical  subjects,  NRI  brings 
the  material  to  you.  You  study  in  your  spare  time, 

at  your  convenience,  using  "bite-size"  lessons 
that  program  material  into  logical  segments  for 
easier  assimilation.  You  perform  experiments 
and  build  equipment  using  kits  we  supply.  And 
your  personal  NRI  instructor  is  always  available 
for  consultation  should  you  have  questions  or 
problems.  Over  a  million  students  have  already 
shown  the  effectiveness  of  NRI  training. 

Choice  of  Courses 
Several  courses  are  available,  depending 

upon  your  needs  and 

background.  NRI's  Master Course  in  Computer 
Technology  starts  with 
the  fundamentals,  ex- 

plores basic  electronics 
and  digital  theory,  the 
total  computer  world, 
and  the  microcomputer 
The  Advanced  Course, 
for  students  already 
versed  in  electronics 

and  general  comput- 
ers, concentrates  on  the 

microprocessor  and  mic- 
rocomputer. In  both 

courses,  you  build  all 
instruments  and  your 
own  computer. 

Send  for  Free  Catalog. . . 
No  Salesman  Will  Call 

Get  the  details  on  these  exciting  new 

courses  in  NRI's  free,  100-page  catalog.  Shows 
all  kits  and  equipment,  lesson  outlines,  and  full 
information,  including  facts  on  other  electronics 

courses.  Mail  the  coupon  today  and  we'll  rush 
your  catalog.  No  salesman  will  ever  call.  Keep  up 
with  the  latest  technology  as  you  learn  on  your 
own  computer.  If  coupon  has  been  removed, 
write  to  NRI  Schools,  Computer  Department, 

3939  Wisconsin  Ave.,  Washington,  D.C.  20016. 

NRI  Schools 
Mcpraw-Hill  Continuing 

Education  Center 

3939  Wisconsin  Avenue 
Washington,  DC.  20016 

NO  SALESMAN  WILL  CALL 

Please  check  for  one  free  catalog  only 

□  Computer  Electronics  Including 
Microcomputers 

D  TV/AudioA'ideo  Systems  Servicing 
□  Complete  Communications  Electronics 

with  CB  •  FCC  Licenses  •  Aircraft. 
Mobile,  Marine  Electronics 

□  CB  Specialists  Course 
□  Amateur  Radio  •  Basic  and  Advanced 

All  career  courses 

approved  under  GI  Bill □  Check  for  details 

□  Digital  Electronics  •  Electronic 
Technology  •  Basic  Electronics 

D  Small  Engine  Repair 

D  Electrical  Appliance  Servicing 
□  Automotive  Mechanics 
D  Auto  Air  Conditioning 

D  Air  Conditioning.  Refrigeration,  &  Heating 
Including  Solar  Technology 

Name (Please  Print) Age 

Street 

City/Sttte/Zip 

Accredited  by  the  Accrediting  Commission  of  the  National  Home  Study  Council 

175-119 
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Word  Processors,  con't... 
many  times  as  you  like  during  the 
course  of  creating  a  text  file. 

Print  values  can  be  temporarily 
changed  to  leave  space  on  a  page  for  a 
picture  or  drawing  and  then  changed 
back  to  the  previous  settings.  It  is 
possible  to  format  the  output  in  an 
almost  infinite  variety  of  ways.  The 
final  result  is  completely  in  your 
hands. 

There  are  also  many  other  print 
values  that  can  be  invoked.  Page 
headings  can  be  specified,  the 
sequence  of  page  numbers  cari  be 

changed  or  numbers  eliminated  en- 
tirely, paragraph  indenting  used, 

right  margin  justification  used  or  not, 
a  new  page  started  and  titles  can  be 
centered. 

As  with  EDIT,  the  assem- 
bly language  source  listing 

for  PR,  all  99  pages  of  it, 
are  included  in  the  manual. 

One  interesting  and  useful  feature 
is  the  Conditional  Page  command. 
Many  times  a  new  paragraph  or  text 
section  will  be  titled  and  when  it  is 
printed  the  title  will  fall  at  or  near  the 
bottom  of  a  page  with  room  below  it 

for  little  or  no  text.  The  text  would 
then  continue  on  the  next  page.  The 
Conditional  Page  command  allows 
you  to  specify  how  many  lines  must 
remain  for  the  new  paragraph  or 
section  to  begin  with,  otherwise  an 
eject  to  the  next  page  will  take  place 
before  it  is  started. 

The  manual  finishes  up  with  a 

series  of  appendices  which  sum- 
marize the  commands  and  default 

values,  run-time  parameters,  error 
messages,  and  provides  examples  of 
various  paging  options.  All  in  all,  a 
very  good  piece  of  software. 
PR  From  Technical  Systems 
Consultants 

I  won't  go  into  the  features  that 
TEX  and  TSC's  PR  have  in  common; 

just  assume  that  everything  i've  told 
you  about  TEX  applies  to  PR  as  well 
unless  otherwise  specified.  PR  has 
many  other  outstanding  features  and  I 
guess  you  could  consider  it  a  deluxe 
version  of  TEX.  Since  it  sells  for  2/3 
as  much  as  TEX,  it  is  obviously  a 
better  buy. 

As  with  EDIT,  the  assembly 
language  source  listing  for  PR,  all  99 
pages  of  it,  are  included  in  the 
manual.  This  will  help  you  software 

hackers  who  have  to  modify  every- 
thing you  get  your  hands  on.  Again, 

however,  it  would  have  been  nice  if 

Append  to  Macro 
Set  Trap 

Break 
Close  Data  Fi 1« 

Capitals  ON Divert  and  Append 

Def in*  Macro 
Fill  Lines 
Set    Item  Character 
Indent 
Left  Marqin 
Title  Lenqth 

Next  Block 
No  Fill 

No  Justification 
Number    Register 

Open  Data  File 

Arab  ic  Numbers 
Set  Auto  Increment 
Center  Lines 

Change  Trap  Location 
Capital  Roman  Numerals 
Divert  Text 

Exit  Processor 
Get  Info  from  Term. 
IF  True.  DO 
Just i fy 

Riqht  Marqin Mu 1 1 ip I e  Spac  es 

No  Cap  i  tali 
Next  Item 
Need  Lines 
No  Space 

Output  Saved  Lines 
Eject    to   Next   Paqe Put    Strinq     in    Indent 

Paqe   Lenqth 
Paqe  Number Pass    Text Read    Item 

Remove   Macro 
Repeat    File Restore   Spac  inq 
Si nq 1 e    Indent 

Space   Lines 
Small    Roman   Numerals 

Sinqle   Space 

Stop 

Suppress    Blanks 
Save   Lines 

Set    Tabs Set    Tab    Character 
Tab    Fill    Character Def ine   Title 
Strinq    to    Term. 3    User  -def  i  r, ect    commands 

Table  3.  A  list  of  the  directives  available  to  the 
PR  user.  These  commands  and  those  shown  in 
Table  4  for  TEX  are  only  the  beginning  of  the  big 

picture.  Most  commands  allow  modifiers 
which  increase  their  flexibility  and  power. 

this  had  also  been  put  on  the  system 

disk.  It  is  also  a  very  well-written 
manual. 

When  PR  is  first  entered  it  will  ask 

you  the  date,  which  can  then  be  used 
in  later  text  processing.  Next,  it  will 
ask  you  whether  you  want  output 
routed  to  printer  or  disk  and,  if  you 
select  disk,  it  will  ask  for  a  file  name. 
It  will  also  ask  you  if  you  want  to  echo 
the  file  to  the  CRT  while  it  is  being 

For  A  Demonstration  Or  Further  Information  Contact  Your  Local  Computer  Store. 
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output.  These  are  similar  to  the  TEX 

run-time  options  handled  in  a  slightly 
different  manner. 

Printing  two  columns  per  page  is 
possible  but  you  must  roll  the  paper 
back  to  the  beginning  of  the  page  for 
the  second  column  because  negative 
line  feeds  are  not  supported.  You  can 
preset  a  given  number  of  nulls  to  be 
output  after  each  carriage  return  to 
give  your  printer  time  to  return  to  the 
left  margin  if  necessary. 

You  can  also  select  a  specific 
block  of  pages  to  be  printed.  If  you 

respond  "10,16"  to  the  question 
"Page  Limits,"  the  entire  file  will  be 
processed,  but  only  pages  10  through 
16  will  be  printed.  Another  command 
allows  you  to  pass  a  file  from  input  to 
output  exactly  as  it  was  written.  The 
printed  copy  would  then  contain  all 
commands  and  comments. 

PR  does  not  startup  with  many 
standard  print  values  and  the  first  few 
lines  of  every  text  file  must  contain 

the  print  values  that  you  want  imple- 
mented. From  then  on  these  values 

can  be  changed  during  text  pro- 
cessing. 

While  text  files  intended  for  use  by 
PR  or  TEX  can  be  written  with  either 
ED  or  EDIT,  files  written  for  one  word 
processor  cannot  be  run  on  the  other. 
This  is  true  because  the  commands 
for    each    of    the    processors    are 

completely  different  although  they 
may  in  the  end  accomplish  the  same thing. 

PR  supports  many  commands 
which  are  normally  available  only  on 
much  larger  computers.  The  list  is 

long  and  I  won't  be  able  to  cover  them 
all  here  in  any  detail  but  most  of  them 
are  listed  in  Table  3.  The  command 
summary  in  the  manual  is  four  pages 
long.  I  went  through  the  summary  and 
added  page  numbers  to  all  of  the 
commands  so  they  are  easier  to  find. 

The  first  command  which  struck 
my  eye  were  those  used  to  print  page 
head,  foot  and  number  information. 
These  can  be  at  the  top  or  bottom  of 
the  page  and  they  are  very  flexible. 
The  page  heading,  for  instance,  can 
be  made  up  of  one,  two,  or  three 

parts.  The  first  part  will  be  left  justi- 
fied, the  second  part  will  be  centered 

and  the  third  part  will  be  right  justi- 
fied. 

Justification  can  be  specified  as 
left,  left  and  right,  or  centered.  A 
centering  command  also  allows  the 
centering  of  a  stated  number  of  lines. 

The  capitalization  mode  is  very 
interesting.  It  is  designed  to  be  used 
on  a  terminal  that  is  uppercase  only. 
All  characters  are  then  sent  to  the 

printer  as  lowercase  except  those 

which  are  preceded  by  the  4tg>" 
symbol.  The  '@"  is  used  just  MRe  a 

shift  key  and  the"!"  is  used  as  a  shift and  lock  key. 

The  macro  capability  of  PR  is  out- 
standing and  probably  its  best 

feature.  Strings  of  commands  can  be 
identified  by  a  two  letter  name  which 
is  then  used  in  place  of  these 
commands  whenever  required.  For 
example,  a  header  macro  could  be 
devised  that  would  provide  special 
header  formatting  and  then  its  name 
would  be  invoked  whenever  it  was 
needed. 

The  macro  capability  off  PR 

is  outstanding  and  prob- 
ably its  best  feature. 

If  you  want  a  macro  to  be  imple- 
mented at  a  certain  line  on  every  page, 

a  trap  is  used.  A  trap  identifies  the 
desired  line  number  and  calls  the 
specified  macro  each  time  that  line 
number  is  reached.  One  benefit 
derived  from  using  macros  is  the  ease 
of  changing  them.  If  you  decided  to 
change  the  number  of  spaces  after  th 

the  header  on  each  page,  you'd 
change  the  space  value  in  the  macro 
instead  of  going  through  the  text  and 
changing  each  appearance. 

At  the  end  of  the  manual  is  a 
macro  library.   This  contains   many 

TEXAS 

EXIDY INSTRUMENTS ATARI APPLE COMPUCOLOR COMMODORE 
TANDY 

•FEATURES SORCERER 
99/4 800 

II 

MOD  III PET TRS-80 
Price  of  Minimum 

$995 $1150 $999.99 
$1150 $1495 

$795 

$599 

Configuration 

Computer  Type 
Z80 9900 6502 6502 8080 6502 

Z80 

Maximum  RAM 48K 16K 49.1  K 48K 
32K 

8K 
16K 

in  Unit 

ROM  Supplied 12K 26K 16K 

8K 

17K 
14K 

4K 

Display BAV Color Color Color Color BAV BAV 

CHAR/Line 
64 

32 

40 40 

64 

40 

64/32 

Line/Screen 
30 

24 
24 

24 

16/32 

25 16 

Graphic  Resolution 512/240 192/256 380/192 280/192 128/128 320/200 128/48 

Keyboard 

79  Key 
40  Key 

57  Key 
52  Key 

77  Key 
73  Key 53  Key 

Typewriter 
Calculator 

Typewriter Typewriter Typewriter 

Calculator 

Typewriter 

Lower  Case  Standard Yes No No No No 

No 
No 

Numeric  Keypad 
Yes No No No Yes Yes 

No 

Standard 

Programmable 
128 No No No No 

No 

No 

i  Characters  Standard 

I  I/O  Electronics Dual  Cassette 

Joystick Joystick 

Single  Cassette Single  Disk Single  Cassette Single  Cassette 
Included RS232 

Communications 
8  Bit  Parallel 

Sound Serial 

Single  Cassette 
Joystick 

RS232 

Communication 

IEEE  488 

Expansion  Bus 
S-100 No 

No 
Yes 

Yes IEEE  488 

Daisy  Chain 

Yes 

Disk  Available 630K  Byte 

No 
92KByte 116K  Byte 51.2KByte 125K  Byte 

45K  Byte 

System  Software ROM  Basic ROM  Basic ROM  Basic ROM  Basic Disk  Basic ROM  Basic ROM  Basic 
Available ROM  Assembler 

ROM  Word 
Processor 

CPM  EXT.  Basic 
CPM  Fortran 
CPM  Cobol 
CPM  APL 

CPM  Pascal 

ROM  Assembler Disk  Basic 

Pascal 

Disk  Basic Disk  Basic 

Cassette  Assembler 

'rices  and  specifications  available  June  1979. 390  Java  Ave. Sunnyvale  CA.  94086    (408)  734-9410 
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Word  Processors,  con't... 
macros.  It  is  possible  to  set  up  the 
entire  formatting  for  a  book  in  macros 
and  then  just  call  each  one  as  required 
during  the  processing  of  the  text  by 
embedding  the  name  of  the  macro  in 
thetext. 

Another  extremely  powerful  fea- 
ture of  PR  is  the  IF  command.  IF  is 

used  in  a  fashion  very  similar  to  the 
way  in  which  it  is  implemented  in 
BASIC.  Printing  a  Book?  IF  can  be 
used  in  a  Macro  to  left  justify  the 
heading  on  even  numbered  pages  and 
right  justify  it  on  odd  numbered 
pages.  That  is  a  simple  example;  IF 
can  test  many  conditions  and  then 
call  one  or  more  PR  commands  or 
macros. 

When  the  value  off  any 
register,  including  the 
page  number  register,  is 
printed  out,  it  can  be  in 
Arabic,  large  Roman,  or 
small  Roman  numerals. 

Also  reminding  me  of  a  BASIC 
program  are  the  Number  Registers 

which  are  similar  to  BASIC'S  vari- 
ables. Some  registers  are  system 

registers  which  keep  track  of  various 
print  values  and  parameters.  The  rest 
of  the  registers  are  user-definable  and 
these  can  be  used  for  any  purpose 
desired.  Once  set  the  user-definable 
registers  can  be  auto  incremented  in 
steps  of  any  specified  value.  The  IF 
command  can  test  any  register  and 
then  act  accordingly.  When  the  value 
of  any  register,  including  the  page 
number  register,  is  printed  out,  it  can 
be  in  Arabic,  large  Roman,  or  small 
Roman  numerals. 

PR  is  the  only  word  processor  I 
have  encountered  that  supports  oper- 

ator communications.  It  is  possibleto 
insert  messages  to  the  operator  in  the 
text  file,  which  are  printed  on  the 
screen  and  then  the  processor  stops. 
It  is  restarted  by  hitting  any  letter  on 
the  keyboard. 

One  example  of  the  usage  of  this 
feature  would  be  in  single  sheet 
printing.  PR  prints  one  page,  displays 

the  message  "Insert  new  sheet  of 
paper  in  the  printer"  and  stops.  The 
operator  complies  and  then  restarts 
the  processor.  This  would  continue 
for  each  page.  This  could  also  be  used 
in  the  double  column  printing  men- 

tioned earlier. 

The  processor  can  also  get  infor- 
mation from  the  operator.  Each  time 

the  Get  Info  command  (very  similar  to 

BASIC'S  INPUT  statement)  is  en- 
countered, a  message  is  printed  on 

the  screen  and  the  processor  waits  for 
input.  That  input  is  inserted  in  thetext 
at  the  point  of  the  Get  Info  command. 
An  example  would  be  text  which  is  a 
form  letter  with  a  Get  Info  command 
in  place  of  the  date,  name  and 

addresses.  Using  the  repeat  com- 
mand the  letter  can  be  typed  auto- 

matically a  large  number  of  times  with 
the  operator  inputting  the  appropriate 
information  for  each  letter. 

A  data  file  can  also  be  set  up  much 
in  the  same  manner  as  BASIC.  This 
data  file  could  contain  names  and 
address,  telephone  numbers,  policy 
numbers,  expiration  dates,  or  any 
other  desired  information.  It  can  be 
read  one  item  at  a  time  and  the  data 
obtained  used  in  the  form  letter 
mentioned  above.  The  possibilities 
are  endless. 

I  have  never  come  across  a  micro- 
computer word  processor  that  made 

provisions  for  footnotes.  PR  handles 
these  perfectly.  If,  during  the  creation 
of  the  text,  you  feel  the  need  for  a 
footnote,  you  enter  the  footnote 
following  the  reference  to  it  and  the 
footnote  will  be  printed  at  the  bottom 
of  that  page.  If  the  footnote  is  too 
large  to  all  fit  on  that  page,  it  will  be 
continued  to  the  bottom  of  the  next 

page. 
And  last,  but  by  no  means  least,  is 

a  function  called  "Environmental 
Control."  This  allows  you  to  set  up 
two  completely  different   page  for- 
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mats  and  then  change  from  one  to  the 
other  at  will.  You  could,  for  instance, 
format  the  left  hand  page  margins 
differently  than  the  right  hand  page 
margins  all  the  way  through  a  book  to 
compensate  for  binding.  Again,  this 
is  very  flexible  and  under  ypur 

complete  control. 
In  the  space  available  to  me  here  it 

has  been  impossible  to  do  more  than 
touch  on  what  I  consider  to  be  some 
of  the  best  word  processor  features  I 
have  ever  seen.  PR  is,  without  a 

doubt,  the  most  powerful  of  the  three 
word  processors  discussed,  and  I 
don't  believe  in  using  the  word 
"powerful"  carelessly. 

I  have  never  come  across  a 

microcomputer  word  pro- 
cessor that  made  provi- 

sions for  footnotes.  PR 
handles  these  perfectly. 

Conclusions 

All  of  these  word  processing 

systems  will  run  within  a  16K  version 
of  CP/M.  This  will  limit  the  size  of  the 
text  buffer  somewhat  but  this  is  only 
critical  with  the  Electric  Pencil  which 

requires  that  the  entire  text  file  reside 

in  memory  during  editing  and  pro- cessing. 

I  mentioned  earlier  that  Electric 
Pencil  files  were  not  compatible  with 
ED,  EDIT,  or  the  CP/M  assembler.  I 
know  of  two  conversion  routines  that 
will  convert  Pencil  files  to  CP/M  files 

and  vice-versa.  One  is  available  from 
Shrayer  Software  and  the  other  is 
featured  on  page  26  of  the  March  1979 

issueof  Dr.  Dobb's  Journal. I  am  using  the  latter  and  it  works 
very  well  on  assembly  language 

source  listings.  I've  tried  to  convert 
text  files  but  extra  carriage  returns 
seem  to  be  getting  into  the  text.  I 
think  this  is  caused  by  text  lines 
which  are  longer  than  80  characters.  I 
plan  to  reassemble  the  routine  with  a 
larger  line  buffer  and  see  if  that  solves 

the  problem. 
One  improvement  I  would  like  to 

see  made  to  the  Pencil  wouSti  be  a 
choice  of  CP/M  or  Pencil  format  at 

the  input/output  level.  This  would 
eliminate  the  need  for  a  separate  con- 

version routine  and  would  be  much 
more  convenient. 

Table  4  is  my  opinion  of  the  cost 
effectiveness  of  various  combina- 

tions of  editor  and  processor.  I 

haven't  included  TEX  in  any  of  the 
combinations  because  PR  is  better 

and  cheaper.  ED  -  PR  is  the  lowest 
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Word  Processors,  con't... 

Low   cost    choice    -    ED    ♦    PR    ■    *50 

Cost   Effective    -    EDIT    ♦   PR    «    «90 

Disregard   cost    -    Electric    Pencil    -    *250 

Table  4.  My  choice  of  Text  Editing  -  Word  Pro- 
cessing systems.  Costs  on  the  Electric  Pencil 

vary  from  under  $100  to  over  $300  depending 
upon  the  version  that  you  purchase.  The  most 
expensive  versions  support  proportional  spac- 

ing on  a  Diablo  printer  and  these  give  true  type- 
writer hardcopy.  There  is  also  a  version  of  the 

Electric  Pencil  fortheTRS-80. 

priced  combo  and  it  should  be  satis- 
factory for  most  users.  The  EDIT  -  PR 

duo  offers  easier  editing.  In  either 
case,  PR  offers  very  powerful  word 
processing,  more  powerful  than  even 
the  Electric  Pencil  provides. 

Okay,  if  that  is  true,  why  did  I  use 
the  Electric  Pencil  to  edit  and  print  the 
manuscript  for  this  article?  For  the 
simple  reason  that  Pencil  has  the 

easiest  to  use  editor  and  I  didn't  need 
the  power  of  PR.  The  Pencil  is  ideally 
suited  to  formatting  magazine  manu- 

scripts. PR  would  probably  by  your 
choice  if  you  process  a  lot  of  form 
letters  or  book  manuscripts. 

In  either  case,  PR  offers 
very  powerful  word  pro- 

cessing, more  powerful 
than  even  the  Electric  Pen- 

cil provides. 

The  severest  limitation  of  the 
Electric  Pencil  is  its  requirement  for  a 
memory  mapped  video  interface  such 
as  the  VDM,  VTI,  or  VIO.  It  will  not 
work  with  a  serial  video  terminal.  I 

don't  consider  this  to  be  a  problem 
since  I  prefer  memory  mapped  video. 
It  is  more  difficult  to  program  for,  but 
much  more  versatile.  I  am  using 

IMSAI's  VIO  which  allows  me  1920  (24 
x  80)  characters  on  the  screen . 

Text  editors  and  word  processors 
are  very  useful  programs.  Even  if  you 
only  use  them  occasionally,  they  will 
improve  your  letter  or  manuscript 
writing.  The  businessman  will  find 
them  indispensable.  □ 
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Apple  II  is  at  The  Computer  Store 

The  Apple"  II,  today's  most  popular  personal  computer,  is  at  The 
Computer  Store.  Along  with  the  latest  in  Apple  peripherals.  Like 

the  new  Disk™  II  floppy  disk  drive.  Or.  printer  and  communica- 
tions interfaces.  And,  the  latest  in  software  including  the  new 

Apple/ Dow  Jones  Stock  Quote  Reporter.  The  compact  Apple  II 
gives  you  48K  RAM  memory  with  full  color  graphics  and  high 

resolution  graphics.  It's  the  most  powerful  computer  in  its  price range. 

At  The  Computer  Store,  we  have  more  than  ever  before  in 
microcomputers,  memories,  terminals  and  peripherals.  All  backed 
by  a  technical  staff  and  a  full  service  department.  Stop  in  today, 

you'll  find  more  than  ever  before  at  The  Computer  Store. 

The  Computer  Store 
820  Broadway,  Santa  Monica,  California  90401  (2I3)  451-0713 

The  Original  Name  In  Personal  Computer  Stores 
Store  Hours:  T»e9.-Fri.,  10  «m-8  pm,  Saturday,  10  am-6  pm 

Located  two  Mocks  north  of  the  Santa  Monica  Frccuav  at  the  Lincoln  Blvd    exit 

Phone  and  mail  orders  invited    Bank  Ainencard/ Visa  and  Master  Charge  accepted 

CIRCLE  132  ON  READER  SERVICE  CARD 

r -  Texas  Instruments   I  »W!S 

To  Own  The 

I ' '  Home  Computer 

Home  Computer  Ti-99/4 

Speech  Synthesizer      $149  95 
Video  Graphs  19  95 
Early  Learning  Fun  29  95 
Beginning  Grammar  29  95 
Diagnostic  29  95 
Home  Financial  29  95 
Football  29  95 

Physical  Fitness  29  95 
Early  Reading  29  95 
Household  Budget  44  95 
Speech  Editor  44  95 
investment  Anal  44  95 
Personal  Record  Kpg  44  95 
Video  Chess  69  95 
Statistics  44  95 
Tax/investment-Record     69  95 

I 

Send  $1.00  for  12  page  Color 

Brochure.  (Refundable  with 
your  TI-99/4  order.) 

Superior  color,  music,  sound  and  graphics- 
arid  a  powerful  extended  BASIO-all  built  in. 
Plus  a  unique,  new  Solid  State  Speech  Synthesizer . 

f 
FACTORY  DIRECT  SALES 

Dept  3  04 1317  E  Colorado  St. 
Glendale,  CA  91205 

Phono:  (213)  245-1417 

•  26K  ROM 

•  Up  to  72K  total 
memory  capacity 

•  16-color  graphics 

capability 

•  Built-in  equation 
calculator 

ORDER    TODAY 
Retail  Store  Hours         Tues  -Fn    10AM  to  6PM 
Sat   9AM  to  5PM    Closed  Sunday  &  Monday 

20%  deposit  required  on  COD.  orders 

Cneck  n  Money  Ofdei  VISA  Master  Cha'ge 

ca  residents  add  6%  sales  ta«  (No  c  o  o    outside  continental  usa)  Price  suDiect  to  change  without  notice 

SATISFACTION  GUARANTEED  OR  YOUR  MONEY  BACK!         Re,unds  guaranteed 

ORDER  NOW 
SAVE  $150 

Retail   Price      $1150 

Your    Price 

999 
Copyright      1979  Factory  Direct  Sales 
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Mountain  Hardware's  Apple-based  lntrol/X-10 

A  Home  Control 

System 

Paul  Daro 

One  of  the  first  applications  of 
mini  and  microcomputers  to  gain 
widespread  use  was  in  commercial 
control  systems.  Computers  were, 

and  still  are,  quite  useful  for  con- 
stantly monitoring  and  controlling 

electrical  and  mechanical  systems. 
With  recent  developments  in  the 

microcomputer  industry  driving  pro- 
cessor and  peripheral  costs  down,  we 

are  now  starting  to  see  products  that 

provide  household  computerized  con- 
trol. The  lntrol/X-10  system  for  the 

Apple  Computer  is  one  such  product. 
It  is  a  system  for  controlling  an  entire 
household  of  electrical  appliances 
and  devices. 

In  addition  to  performing  its  con- 
trol functions,  certain  configurations 

of  the  lntrol/X-10  system  allow  for 
another  feature  not  commonly  found 

in  home  systems  -  simultaneous  exe- 
cution of  two  different  programs.  The 

interrupt-driven  lntrol/X-10  performs 
its  control  function  in  the  upper  part 
of  Apple  memory,  leaving  room  at  the 

bottom  for  the  user's  own  program 
(even  BASIC). 

The  Introl  X/10  system  consists  of 
a  hardware/ software  package.  The 
hardware  provides  the  interface  from 
the  Apple  to  the  outside  world;  the 
software  enables  the  user  to  set  up  a 

real-time  'schedule'  for  controlling 
AC  devices.  The  system  is  complete  - 
no  further  programming  is  necessary 
to  make  it  control  a  house,  although 
there  is  BASIC  interface  that  allows 
advanced  users  to  set  up  more 
sophisticated  applications  than  the 
software  package  provides. 

The  Hardware 

There  are  3  basic  functional  units 
that  make  up  the  Introl  system.  At  one 

Paul  Daro,  436Trevethan  Ave.,  Santa  Cruz,  CA. 
95062. 

end,  a  Mountain  Hardware  Introl/ 
X-10  controller  board  provides  an 
interface  between  Apple  programs 
and  the  other  2  functional  units;  it 
sends  out  control  commands  via  an 

ultrasonic  transducer.  These  com- 
mands are  received  by  the  second 

unit,  a  BSR  Command  Console.  The 
Command  Console  then  transmits 

the  commands  over  existing  house- 
hold AC  power  lines  to  the  third  func- 

tional unit,  a  BSR  remote  module.  A 
single  Command  Console  can  control 
an  unlimited  number  of  remote 
modules,  and  each  remote  module 
controls  one  appliance  (up  to  1500 
watts)  or  several  lamps  (up  to  300 watts). 

The  lntrol/X-10  circuit  board  can 
be  mounted  in  any  of  the  Apple  II 
peripheral  slots  (except  0,  of  course). 
It  has  an  on-board  ROM  program  that 
controls  the  transmission  of  pulses  to 
the  BSR  Command  Console.  The 
board  is  activated  by  the  BASIC  PR# 
command,  and  information  is  passed 

to  the  ROM  program  using  conven- 
tional PRINT  statements. 

In  addition  to  receiving  Apple 
commands  and  sending  them  out  to 
the  remote  modules,  the  Command 

Console  also  has  a  keyboard,  enabl- 
ing the  user  to  send  commands 

manually.    The   Command    Console 

and  remote  modules  are  sold  by  BSR, 

Ltd.  as  the  System  X-10,  a  centralized 
electrical  control  system.  Mountain 
Hardware  has  added  the  Apple  peri- 

pheral board,  thus  facilitating  cen- 
tralized computer  control,  and  creat- 

ing the  lntrol/X-10  system. 
In  order  to  fully  understand  the 

lntrol/X-10  system,  one  should  un- 
derstand how  commands  are  sent.  On 

the  side  of  each  remote  module  is  a 

"unit  code"  dial.  This  dial  has  16  dif- 
ferent positions,  numbered  1  to  16. 

This  dial  identifies  the  remote 
module.  Commands  are  issued  from 

the  Command  Console  either  manu- 
ally or  using  the  Introl  board.  They  are 

issued  by  first  sending  a  unit  code 
and  then  a  function  code  -  the  unit 
code  selects  the  electrical  device,  and 
the  function  code  identifies  the  action 

to  take  place.  Suppose  you  sent  the 
sequence  6,  ON.  Then  all  electrical 
devices  plugged  into  remote  modules 
with  the  unit  code  dial  set  at  6  would 
be  turned  on.  There  are  also  function 
codes  for  turning  devices  off,  making 
lights  dimmer  and  brighter,  and  2 

global  codes  'ALL  LIGHTS  ON'  and 
'ALL  LIGHTS  OFF,'  which  turn  all 
lights  on  or  all  lights  and  appliances 
off  regardless  of  the  unit  code  dial setting. 

This  simple  scheme  provides  for 
alot  of  flexibility,  as  several  different 
devices  can  be  controlled  together 
even  though  they  are  plugged  into 
different  remote  modules  -  all  you 
need  do  is  dial  up  the  same  unit  code 
for  each  and  one  command  turns 
them  all  on.  This  could  prove  useful 
for  controlling  several  outside  lights 
located  around  the  house,  or  perhaps 

to  control  room  heaters  in  each  bed- 
room. At  the  same  time,  the  16  dif- 
ferent settings  on  the  unit  code  dial 

provide  the  capability  to  indepen- 
dently control  16  different  groups  of 
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Jnnouncement  I.  The  first  eight  Personal 
|rograms®from  Aladdin  Automation  are 
waiting  for  you  now  at  your  neighborhood 
>mputer  retailer  or  direct  from  Aladdin 

|ow  you  can  get  your  full  share  of  Aladdin 
iagic  in  every  one  of  these  Personal 

rograms® : 

ath  Ter  Mind       A  delightful, 
educational  learning  experience 

for  your  pre-school  child  Watch 

|e  smile  on  your  child's  face  as  a  correct iswer  makes  the  mathematician  smile  on  the 

:reen  before  you  A  nursery  song  also  serves 
a  reward  for  learning  elementary  addition 

id  subtraction  With  Aladdin's  Math-Ter- 

lind®  your  child's  pathway  to  learning  will  be 
In-filled  for  both  of  you    Math-Ter-Mind®. 
le  first  release  from  the  Aladdin  Education® 
>nes   (nursery  song  currently  available  only 

Apple  II®  program) 

unar  Lander       In  a  controlled 

descent,  you're  just  seconds  away 
from  your  first  landing  on  the  cold. 

[rbidding  surface  of  the  moon  As  you 
ivigate  your  delicate  spacecraft  downward  to 
|e  safety  of  Moonbase,  you  must  be  ever 
Jtchful  of  the  dangers  rising  to  meet  you  with 
ich  passing  moment:  a  fuel  level  fast 
>proaching  zero;  deadly  meteor  showers  that 
ime  from  any  direction,  at  any  time;  sheer- 

ed rock  cliffs  and  rough  terrain;  choosing 
le  correct  landing  pattern  and  rate  of  descent 

laddin's  Lunar  Lander  Your  chance  to  reach 
it  and  touch  the  stars  .     .  without  leaving  the 

ffety  and  comfort  o'  your  own  chair  The  first 
lease  from  the  Aladdin  Simulation®  Series 

Craps      All  eyes  in  the  casino  
are on  you  The  dice  are  in  your 

hands   Lady  Luck  sits  at  your 

shoulder,  whispering  "Just  one  more  time 

Try  your  luck  just  one  more  time  '   You  throw .  and  watch  the  dice  tumbling  on  the 

screen   With  Aladdin's  Craps  you  play  against 
the  computer,  so  it's  awfully  tough  to  win   But 
when  you  do.  it's  an  experience  you're  likely 
never  to  forget  Craps  An  exciting,  heart- 

pounding  Personal  Program®.  The  first  release 

from  the  Aladdin  Las  Vegas**  Series 

Mastermind      A  challenging  
game of  intrigue,  centuries  old.  that  will 

give  you  full  chance  to  test  your 
powers  of  logic,  deduction  and  reason  And 
test  them  you  will,  as  you  try  and  solve  the 

computer's  puzzle,  using  clues  as  they're 
provided  one-by-one  You  control  the  degree  of 

difficulty  in  this  classic  Personal  Program^  that 
offers  one  simple,  yet  all-consuming  challenge: 
beat  the  Mastermind  in  a  direct,  one-on-one 

battle  of  wits  Aladdin's  Mastermind  The  first 
release  from  the  Aladdin  Old  Favorites®  Series 

Tic-Tac-Toe       Five  different  levels of  difficulty  allow  a  person  of  any 

age  or  skill  to  take  part  in  this 
relaxing,  enjoyable  game  that  can  act  as  a 
learning  tool,  as  well   Level  I.  for  example,  is 
suitable  for  children  and  is  excellent  also  for 

teaching  simple  mathematics  The  computer 

plays  just  about  perfectly  at  Level  V  Just 
about,  that  is.  so  go  ahead  and  take  your  best 
shot   See  if  you  can  beat  the  computer  in  this 
traditional  favorite  of  young  and  old  alike 
Tic-Tac-Toe  Another  first  release  from  the 

Aladdin  Old  Favorites®  Series 

Jungle  Island®     Shipwrecked  in  a
 

raging  storm  at  sea.  miraculously 

you  survive  only  to  find  yourself 
stranded  on  a  seemingly  deserted  jungle 

island  Without  food,  water  or  supplies  of  any 
kind,  you  begin  to  try  and  find  your  way  to 
safety.  The  computer  will  be  your  eyes  and 

ears  as  you  explore  your  jungle  island  and  all 
the  mysteries  and  dangers  that  lie  in  wait  for 

you.  Jungle  Island®  A  captivating  first 
release  from  the  Aladdin  Adventure®  Series 

Stixw    Aladdin's  Stixw  ca
n  be 

played  with  2  to  5  piles  of  sticks 
and  between  1  and  1  9  sticks  in 

each  pile  The  object  to  be  the  one  to  pick  up 

the  last  stick   Sounds  simple?  Yes.  but  you're 
playing  against  the  computer  Take  heart, 
though,  because  you  can  control  the  degree  of 
difficulty  in  this  update  of  the  ancient  game  of 
Nim   Stix®  Another  first  release  from  the 

Aladdin  Old  Favorites"*  Series 

Super  Pro  Football"    Here's  your 

chance  to  be  more  than  just  an 
armchair  quarterback  With 

Aladdin's  Super  Pro  Football"*  you  can  replay 
any  Super  Bowl  game,  from  the  first,  between 

Green  Bay  and  Oakland,  to  last  year's  classic 
victory  by  Pittsburgh  over  Dallas   For  once  you 
can  turn  back  the  clock  and  go  for  that  one  big 

play  that  made  the  difference  between  victory 

and  defeat  in  pro  football's  biggest  game  of  all 
Super  Pro  Football"*  The  first  exciting  release 
from  the  Aladdin  Super  Pro*  Series 

Visit  your  neighborhood  computer  retailer  or 
contact  Aladdin  direct  to  get  your  full  share  of 
the  magic  in  Announcement  I.  the  first  eight 

Personal  Programs""  from  Aladdin  Automation 

MATH-TER-MIND 
Offife              J D.D 

7W 
p\rvTeT-r\Amd* 

Lunar  Lander 

H  X? 
Craps 

Mastermind Tic-Tac-Toe 

Jungle  Island** 

Stix 

■«• 

Super  Pro  Football** 

Welcome  to  the  All-New  World  of 
laddin.  And  Get  Ready  to 
lake  Your  Own  Magic 

A/©DN  AJVDMAnOH  NC. 

A/CDN  COMPUTE?  CORP 
3420  Kenyon  Street,  Ste  131 ,  San  Diego,  CA  92110 

\ pyright  1 978  by  Aladdin  Automation Design  and  copy  by  Campbell  Marsh  Graphic  Communications 
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devices.  This  should  be  more  than 
adequate  for  any  home  application, 
especially  when  one  considers  that 
each  of  the  16  groups  can  have  an 
unlimited  number  of  devices  dialed  to 
it. 

The  Software 

So  far  only  the  rudiments  of  the 
system  have  been  explained.  The 
following  is  by  far  the  most  powerful 

part  of  the  Mountain  Hardware  pack- 
age- a  software  system  for  setting  up 

and  running  a  schedule  of  device 
ON/OFF/DIM  commands. 

With  this  software  package,  the 
user  runs  one  program  to  set  up  a 
schedule  that  contains  information 

for  each  device  concerning  what  day 
and  time  the  device  is  to  be  turned  on, 
off,  or  dimmed.  The  he/she  runs  a 
second  program  which  loads  this 
schedule  and  then  executes  the  com- 

mands at  the  appropriate  times, 
allowing  the  individual  to  walk  away 

and  leave  the  computer  running  - 
control  is  fully  automated  from  then 

on.  This  program  also  keeps  an  ac- 
cumulated total  of  the  time  a  given 

device  group  was  turned  on,  and  the 
total  amount  of  power  it  consumed. 

Setup  Program 
The  schedule  setup  program  is 

written  in  Applesoft  BASIC,  and 
needs  at  least  32K  of  RAM  to  run.  The 
program  uses  menus  to  interact  with 
the  user.  This  makes  the  setup 
process  a  simple  one,  requiring 
limited  prior  knowledge  of  the  setup 
process  from  the  user. 

Basically,  there  are  two  ways  in 
which  someone  might  want  to  set  up 
a  scnedule  for  a  given  device.  The  first 
approach  deals  with  events  that  occur 
on  some  sort  of  regular  basis.  For 
example,  you  want  to  turn  the  coffee 
pot  on  every  weekday  at  8 :  00,  so  your 
coffee  is  ready  when  you  get  up.  Or, 
perhaps  you  want  to  turn  your  lawn 
spinkler  on  for  2  hours  every  Tuesday 
and  Friday.  These  types  of  events 
occur  regularly  every  week,  and  you 
want  them  to  occur  at  the  specified 
time  as  long  as  your  computer  is 
running.  Events  like  these  have  been 
termed  regular  events. 

The  other  type  of  event  specifica- 
tion is  used  in  cases  where  you  want 

something  to  happen  only  once.  For 
instance  during  the  weekend  of  the 
14th,  you  are  going  away  and  want 
some  lights  to  come  on  in  the  evening 
and  go  off  in  the  morning.  You  want 
your  regular  schedule  to  run  all  the 
time,  but  in  addition,  on  the  14th  and 
15th  you  want  some  additional  events 
to  occur.  Events  such  as  these  are 
termed  special  events,  and  the 
system  provides  a  means  for  entering 
these  as  well.  Using  the  setup  pro- 

gram, the  user  creates  a  separate 
schedule  for  each  module  group.  (A 
module  group  is  the  set  of  all  remote 
modules  dialed  to  the  same  unit.) 

Running  the  Setup  Program 

When  the  program  is  first  run,  the 
user  chooses  between  creating  a  new 
schedule  and  updating  an  old  one 
previously  saved  on  disk.  From  this 
point,  the  setup  process  has  two 
principle  modes  -  the  primary  or 
executive  mode  and  the  edit  mode.  In 

the  primary  mode,  the  following 
options  are  available : 

ASSIGN  -  With  this  option,  the 

user  makes  up  a  name  for  each 
module  group  and  inputs  the  total 
power  consumption  in  watts  for  each 
group.  The  name  and  wattage  is  then 
assigned  to  the  unit  code  number  of 
the  module  group.  Unused  unit  code 
numbers  may  be  left  unassigned,  but 
a  number  must  be  assigned  before  a 
schedule  may  be  created  for  it.  This 
option  exists  primarily  to  help  the 
user  keep  track  of  which  module 

group  contains  which  devices. 
DISPLAY  -  This  option  displays 

for  all  16  groups  the  module  group 
numbers,  names  and  wattages  as 

they  were  entered. 
SWAP  SCHEDULES  -  This  swit- 

ches the  schedules  of  two  module 

groups.  This  function  is  used  when 
you  switch  the  unit  code  setting  on  a 
remote  -  you  can  do  the  swap  function 
to  reassign  the  schedule,  instead  of 

retyping  it. 
REMOVE  SCHEDULE  -  This  de- 

letes the  schedule  for  one  entire 
module  group. 

SAVE  SCHEDULE  -  This  saves  the 
entire  schedule  table  for  all  16  groups 

onto  a  user-specified  disk  file. 
COMPUTE  FILE  SPACE  -  This 

tells  how  much  room  is  left  in  the 
schedule  table,  giving  the  user  an 
idea  of  how  much  more  schedule 
information  may  be  entered. 

In  the  edit  mode,  individual  group 
schedules  are  modified/updated; 

concurrently  a  schedule  table  in 
memory  is  updated.  Upon  entering 
the  edit  mode,  the  user  specifies 
which  module  group  he  wishes  to 
work  on.  He  then  has  the  option  to 
add  events  to  the  schedule,  remove 
events  from  the  schedule  and  display 
the  entire  schedule  for  a  given  module 

group. 

N 

User  Commands 

S 

Setup 

Program 

^s 

Schedule 
Table 

Sched. 
Program 

BASIC  PRINT Statements 

Controller 
Board > 

Ultrasonic Commands 

Computer 

Outside  World 

Ultrasonic 
Commands 

Command 
Console 

Commands 

Sent  Over 
AC  Power  Lines 

Functional  Block  Diagram  of  the  Hardware/ 
Software  package. 

u   ^cr 

Household  Electrical  Devices 

56 CREATIVE  COMPUTING 



/ 

COMPUTER  RAGE  GAME 
50%  discount  on  the  purchase  of  5  (or  more)  Games 

L 
Discount 

Price 

7 
5  for  $22.38 Additional  games 

$4.49  each 

Regular 

price 
5  for  $44.75 
$8.95  each 

^~» 

x:. 

Computer  Rage  has  been  hailed  by  educators  as  an  outstanding 
game  for  teaching  youngsters  between  7  and  14  about  the  binary 
number  system  (the  game  uses  3  binary  dice! ),  parts  of  a  computer 
system  and  how  a  program  is  processed.  In  addition  the  game  is  sheer 
fun!  Recommended  by  Instructor,  The  Arithmetic  Teacher,  The 
Science  Teacher,  Curriculum  Product  Review  and  others. 

Computer  Rage  is  based  on  a  large'scale  multiprocessing  computer 
system.  The  objective  is  to  move  your  three  programs  from  input  to 
output.  Moves  are  determined  by  the  roll  of  three  binary  dice 
representing  bits  in  a  computer.  Hazards  include  priority  interrupts, 
program  bugs,  decision  symbols,  power  failures  and  restricted  input 
and  output  channels.  Notes  are  included  for  adapting  game  for 
school  instruction.  A  perfect  introductory  tool  to  binary  math  and 
the  seemingly-complex  computer.  [6Z] 

Binary  Dice.  Now,  the  same  dice  used  in  Computer  Rage  can  be 
purchased  separately.  Three  binary  dice  (red,  green  and  blue)  in  a  zip- 
lock  bag.  $1.25  postpaid.  [3G] 

WW. 
or 

To  Order  Send  order  with  payment  to  Creative  Computing  P.O 

Box   789-M,   Morristown,   NJ  07960.    Visa,  Master  Charge 
American  Express  are  acceptable. 
For    faster   service,   call   in   your   bank   card   order   toll   free   to 
800-631-8112  (in  NJ  call  201-540-0445) 



^  Home  Control,  con't... 
In  adding  events,  there  are  dif- 

ferent specifications  for  regular  and 
special  events.  Regular  events  are 
specified  by  entering  the  day(s)  on 
which  it  occurs,  time  at  which  it 
occurs  and  the  desired  function. 

Special  events  also  have  a  date(s)  as- 
sociated with  the  event  occurrence.  In 

each  case,  the  user  is  prompted  for 
each  parameter  (day,  time,  etc.) 
separately. 

The  time  parameter  is  specified  by 
typing  in  the  time  much  as  it  would  be 
displayed  on  a  digital  clock.  For 

example,  "12:30A"  would  mean  the 
80th  minute  after  midnight.  Further- 

more, there  is  a  feature  which  allows 
specification  of  an  event  to  occur 
randomly  within  a  given  interval.  For 
example,  it  you  went  on  vacation  for  a 
month  and  wanted  lights  turned  on  in 
the  evening,  you  could  use  the 
random  time  function  to  have  them 
come  on  at  a  random  time  between 
6:00  and  8:00  every  night.  This  helps 

| to  confuse  anyone  who  might  be 
[staking  out  your  house  since  the 

i  lights  are  not  coming  on  in  any  recog- 
1  nizable  pattern.  This  would  be  speci- 

fied as  "6 :  OOP  -  8 :  OOP." 
The  days  parameter  specifies  on 

which  days  the  events  will  happen. 
Days  can  be  entered  singly,  separated 
by  commas,  or  as  a  range  of  days, 
separated  by  a  dash.  For  example, 

"MON,TUES,THU"  would  specify 
Monday,  Tuesday  and  Thursday.  On 

the  other  hand,  "TUES-SAT"  would  be 
interpreted  as  Tuesday,  Wednesday, 
Thursday,  Friday  and  Saturday. 

The  function  specification  is  one 
of  three  functions:  ON,  OFF,  or  DIM. 

ON  and  OFF  are  self-explanatory.  The 
DIM  function  has  a  parameter  asso- 

ciated with  it;  the  DIM  level.  The  DIM 
level  is  a  number  in  the  range  1  to  9, 
and  specifies  the  final  brightness  of 
the  light.  The  DIM  function  really 

means  "turn  on  the  lamp  and  then  dim 
it  to  the  given  level."  For  example,  if 
at  9:00  you  wanted  to  turn  a  light  on 
and  dim  it  down  to  level  9  (most  dim), 

the  function  would  be  "DIM  9."  If  at 
9: 10  you  wanted  to  brighten  it  up  by  3 
DIM  levels,  the  function  would  be 
"DIM  6." 

Thus,  a  complete  regular  event 
specification  consists  of  a  time,  days 
and  a  function  entry.  For  example,  to 
turn  your  heater  on  every  morning  at  8 
and  off  at  10,  two  events  would  be 
entered : 

8:00A  SUN-SAT  ON 
10:00A  SUN-SAT  OFF 

To  make  sure  your  TV  was  always 
turned  off  at  night  (for  those  who  like 

V   

to  fall  asleep  in  front  of  it),  you  might 
enter: 

1:00A  SUN-SAT  OFF 

Special  events  are  entered  just  I  ike 
regular  events,  but  in  addition  there  is 

a  date  specification.  The  date  specifi- 
cation consists  of  a  month  and  dates 

within  the  month.  For  example,  "FEB 
10-20"  means  February  10th  through 

February  20th.  Or"FEB  10, 12, 14, 16, 
25"  means  February  10th,  12th,  etc. 
So  if  you  want  your  lawn  spinkler  to 
come  on  every  Monday  and  Thursday 
while  you  are  away  in  the  last  2  weeks 
of  July,  the  following  special  event 
entry  would  do  it: 

3:00PMON,THUJULY14-28ON 
5:00P    MONJHU    JULY    14-28 
OFF 

By  combining  special  and  regular 
events,  all  possible  needs  are  pro- 

vided for.  Ih  the  previous  heater 
example,  to  keep  the  heater  from 
going  on  while  you  are  away,  the 
following  special  event  entry  would 
do  the  trick: 

8:00A    MON-SUN    JULY    14-28 
OFF 

In  fact,  even  if  the  heater  were  to  come 
on  many  times  during  a  day,  this  one 
special  event  entry  would  take  care  of 
all  the  regular  events,  since  a  special 
event  overrides  the  entire  regular 
schedule  for  a  given  day. 

The  Scheduler  Program 

After  the  schedule  has  been 
created  and  saved,  the  schedule  can 
be  loaded  and  executed  by  the  second 
program.  This  second  program,  the 
scheduler,  performs  the  events  as 
they  were  specified  in  the  setup 
program.  The  first  thing  the  scheduler 
does  is  load  the  table.  It  then  turns  off 

all  connected  devices  and  then  deter- 

flfiTEU^ 

"Oh,  that  reminds  me.  Our  system  also 
has  a  rather  sophisticated  file  protect 

feature.  " 
©Creative  Computing 

mines  the  on/off/dim  status  of  each 

device,  bringing  each  device  to  its  ap- 
propriate status.  This  initialization 

has  interesting  implications  for  Apple 
configurations  that  have  the  autoboot 
feature  and  a  Mountain  Hardware 

Apple  Clock.  Suppose  you  are  away 
on  vacation  with  your  Apple  at  home 
minding  the  house.  Suddenly,  the 

power  goes  off  for  a  few  seconds, 
then  returns.  Ordinarily,  the  program 
would  die  and  all  your  devices  would 
stay  in  whatever  state  they  were  in 
until  you  came  home.  But,  with  an 
auto-boot  program  that  executes  the 
scheduler,  this  problem  is  alleviated. 
The  scheduler  loads  in  the  table 

again,  re-initializes  all  the  devices 
and,  presto,  you  are  right  back  where 

you  were. In  configurations  without  a  Moun- 
tain Hardware  Clock,  the  scheduler  is 

interrupted  once  per  second  by  the 
lntrol/X-10  board.  After  the  user 
types  in  the  initial  date  and  time,  the 
scheduler  keeps  track  of  the  time  and 
date  from  there;  so  the  scheduler 

program  will  work  in  minimally  con- 
figured systems.  However,  the  auto 

boot  feature  described  above  will  not 
work  because  once  power  goes  down , 

the  scheduler  loses  track  of  its  ac- 
cumulated time.  Then  when  the 

power  comes  back,  there  is  no  one 
around  to  re-initialize  the  time.  Also, 
without  a  Mountain  Hardware  Apple 
Clock,  the  foreground/background 

featuriB  is  not  available.  Many  fore- 
ground programs  would  do  disk 

accesses  and  other  functions  that 

require  interrupts  to  be  turned  off  for 
periods  of  1  second  or  more.  When 
this  happens,  the  scheduler  would 
lose  some  of  the  1 -second  interrupts 
and  thus  would  start  to  lose  time. 

With  the  Mountain  Hardware 

Apple  Clock,  the  scheduler  is  capable 
of  actually  reading  the  date  and  time 
from  the  clock  board.  Even  when 

interrupts  are  disabled  for  several 
seconds,  no  time  is  lost  because  the 
clock  keeps  its  own  accumulated 
time.  This  enables  the  scheduler 

program  to  run  in  the  background, 
while  a  foreground  BASIC  or  machine 

language  program  has  primary  con- 
trol. Since  most  of  the  time  the 
scheduler  is  merely  waiting  for  events 
to  occur,  there  is  not  much  of  a  delay 
in  response  time  when  running  in 
foreground/background.  However,  if 
many  events  were  all  scheduled  to 
happen  at  the  same  time,  there  might 
be  a  10  or  20  second  delay  while  the 

schedule  was  busy  sending  out  com- 
mands to  the  devices.  However,  this 

situation  would  most  likely  occur 
once  or  twice  a  day  if  at  all.  Since  the 
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schedule  table  resides  in  memory  at 
scheduler  run-time,  the  setup  pro- 

gram could  be  run  as  a  foreground 
program.  Thus,  you  could  update  the 
schedule  while  the  scheduler  was 

executing  it.  This  gives  you  the  con- 
venience of  modifying  the  currently 

running  schedule  without  having  to 
stop  and  re-start  everything. 

Memory  Considerations 

The  software  package  needs  an 
Apple  configured  with  a  minimum  of 
32K  of  RAM.  A  32K  system  will  allow 
a  schedule  that  contains  up  to  150 
events,  while  a  48K  system  can 
handle  up  to  700  events.  In  fore- 

ground/background mode,  a  32K 
setup  will  have  room  enough  for  a 
foreground  program  of  up  to  18K;  in 
48K  systems  the  foreground  pro- 

grams can  use  28K.  In  all  cases,  the 
DOS  software  is  left  intact. 

Direct  Interface 

For  the  ambitious  programmer, 
there  is  an  optional  direct  interface  to 
the  ROM  driver  program.  Thus  the 
devices  can  be  controlled  directly 
from  a  BASIC  program.  The  state- 

ment below  activates  the  board : 

PR#n,n  =  slot  number  of  board 

Once  this  has  been  done,  PRINT 
statements  are  sent  to  the  board, 
which  interprets  them  and  sends 
them  out.  For  example,  the  statement 
below  would  turn  on  module  group  1 : 

PRINT  "1  ON" 
Using  this  simple  interface,  the 

sophisticated  user  can  set  up  a 
scheduling  scheme.  A  direct  interface 
program  might  be  written  to  work  in 
conjunction  with  the  scheduler  pro- 

gram to  get  a  combination  of 
straightforward  scheduling  and  more 
complex  timing  functions  for  special 
devices. 

Conclusion 

Overall,  the  system  is  quite  easy 
to  install  and  run.  The  setup  program 
is  very  user-oriented  since  its  use 
doesn't  require  programming  know- 

ledge and  the  multi-tasking  feature 
makes  the  Introl  /X10  an  extremely 
flexible  control  system.  It  is  also 
inexpensive  -  $279.00  buys  the  entire 
system  including  software,  controller 
board,  Command  Console  and  three 
remote  modules  (additional  remotes 

are  $16.00  each).  $279.00  for  a  practi- 
cal system  for  computerized  home 

control.  □ 
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NEW  FROM  MOUNTAIN  HARDWARE 

THE  APPLE  CLOCK. 

New  utility  for 

your  computer. 
Now,  there's  a  real  time  clock 
for  the  Apple  II*:  the  Apple 
Clock  from  Mountain  Hardware. 

It  keeps  time  and  date  in  imS 

increments  for  one  year.  On-board  ̂ H 
battery  backup  keeps  the  clock        ̂ H 
running  in  the  event  of  power  ^M 

outage.  Easy  to  use  with  BASIC         ̂  
using  routines  carried  in  on-board 
ROM.  That  means  you  can  time  events, 
put  time  and  date  on  printouts,  create  games  in  which  elapsed 
time  is  important. .  .and  many  more.  Mountain  Hardware  offers 
a  complete  line  of  peripheral  products  for  many  fine  computers. 

Available  at  your  dealer's.  Now. 

Mountain  Hardware,  Inc 
300  Harvey  West  Blvd. 

Santa  Cruz,  CA  95060   (408)  429-8600 
•Apple  II  is  a  trademark  of  Apple  Computer,  Inc. 
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DUNJONQUEST1"  Presents 

temVlsE  &  BPSBBi V&IT  THE 

The  Vault  of  the  Dead  is 
but  one  of  the  many 
dark  and  fearsome 

mysteries  within  the 
ruined  Temple  of  Ap- 
shai.  The  Temple  of  Ap- 
shai  is  your  first  adven- 

ture in  the  DUNJON- 
QUEST™  series  of  fan- 

tasy role  playing 

games. 
DUNJONQUEST™  is  a 
complete  game  sys- 

tem and  The  Temple  of 
Apshai  is  a  complete 
fantasy  adventure 
game  for  you  and  your 
microcomputer. 

0VSR  ZOO  ZOOMS  f 
ovez  30  MoMreiis/ 
OVER  70  r*£As<s*e$/ 

•  Take  your  favorite  character  -  or  let  the  com- 
puter create  one  for  you! 

•  Let  the  Book  of  Lore  guide  you  through  a 

DUNJONQUEST™  within  the  Temple. 
•  Decide  to  fight  the  monsters  or  grab  the 

treasure  and  run  -  but  don't  think  too  long 
they'll  come  after  you! 

The  Temple  of  Apshai-for  the  TRS-80  (Level  II. 
16K)  and  PET  (32K)  microcomputers. 

Ask  your  local  dealer  or  send  us  your  check  for 
$24.95  to: 
Automated  Simulations-Department  R,  P.O. 
Box  4232,  Mountain  View,  CA  94040 

California  residents  please  add  6%  sales  tax. 
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Today  We  Control  The  House, 
Tomorrow... 

We've  all  heard  stories  about 
how  the  home  computer  can  be 
used  for  turning  the  sprinklers  on 
and  off,  controlling  the  lights  in 
the  house,  the  temperature  and 
humidity,  turning  on  the  coffee 
pot,  feeding  the  dog  and  putting 
the  cat  out.  Some  of  those,  and 

other,  "exotic"  applications  may 
be  best  left  to  our  grandchildren. 

On  the  other  hand,  we're  ready  for 
many  of  them  right  now.  And,  I  do 

mean  right  now.  We're  not  going  to have  to  tear  the  walls  out  of  our 
houses  and  install  wiring  to  every 
room,  either.  This  article  examines 
the  programming  and  interfacing 
of  a  home  computer  to  a  commer- 

cially available  remote-control  unit 
for  turning  on  lights  and  appli- 

ances throughout  the  house.  By 
themselves  these  units  are  im- 

pressive in  their  operation,  but  the 
addition  of  the  computer  opens  up 
a  wider  range  of  capabilities  and 
options. ..not  the  least  of  which  is 
an  excellent  security  system.   

System  Components 

The  nucleus  of  the  system  is  a 
series  of  products  manufactured  by 
BSR  (the  same  folks  that  make  the 

Mark  Garetz,  MICRON ICS,  1429  Maple  St.,  San 
Mateo,  CA  94402. 

♦     Turn  TV, 

Appliances 

On  or  Off 

Mark  Garetz 

turntables)  and  marketed  by  Sears, 
Radio  Shack  and  BSR  themselves. 

Officially  it's  called  the  BSR  System 
X10,  but  Sears  calls  it  the  Sears  Home 
Control  System  and  Radio  Shack 

refers  to  it  as  Plug  'n  Power. 
The  product  line  consists  of  five 

separate  items.  The  first  is  the  Com- 

mand Console  (everyone's  terminol- 
ogy is  a  bit  different,  but  I  have  the 

Sears  system  and  it's  the  most  readily 
available  and  also  the  cheapest,  so  I 
will  use  the  Sears  terminology).  The 
Command  Console  is  a  small  box  that 

plugs  into  any  standard  outlet  and 
has  a  calculator  style  keyboard  on  it 
with  16  numbers  and  6  command 
keys.  It  works  in  conjunction  with  the 
other  four  products;  the  Lamp 
Module,  the  Appliance  Module,  the 
Wall  Switch  Module  and  the  Cordless 
Controller.  Four  of  the  units  are 
shown  in  the  photo. 

In  brief,  the  system  works  like 
this.  You  plug  a  lamp  into  the  Lamp 
Module,  plug  the  Lamp  Module  into 
the  wall  and  then  you  can  turn  the 
lamp  on  and  off  with  the  Command 
Console.  The  Command  Console 
sends  FM  digitally  coded  signals  over 
the  house  wiring  to  the  Lamp  Module. 

The  numeric  keys  on  the  Com- 
mand Console  are  numbered  1  thru 

16.  These  keys  tell  the  Command 

*     Protect  Home  or  Office 

Console  which  device  you  want  to 
control.  Then  there  are  6  command 

keys  that  tell  the  Command  Console 
what  to  do  with  the  selected  device. 
Also,  there  is  a  thumbwheel  switch  on 
the  bottom  called  the  House  Code 
selector.  It  has  the  letters  A  through  P 
on  it,  and  is  intended  to  keep  a 
neighbor  with  a  similar  system  from 
turning  your  lights  on  and  off  (the 
system  works  anywhere  on  the  same 
power  distribution  transformer  and 
there  are  usually  several  houses  per 
transformer).  Although  that  is  the 
intended  purpose  of  the  switch,  it  can 
also  be  used  to  control  up  to  16  banks 
of  1 6  devices  for  a  total  of  256. 

There  gre  two  different  modules 
that  plug  into  the  wall  which  have 
things  plugged  into  them.  One  is  the 
Lamp  Module  and  the  other  is  the 
Appliance  Module.  They  are  both 
about  the  size  of  an  AC  adapter.  The 
basic  difference  between  the  two 
modules  is  that  the  Lamp  Module  can 
be  used  only  with  incandescent 
lamps  and  the  Appliance  Module  can 
be  used  with  anything.  The  reason  is 
that  the  Lamp  Module  outputs  DC  to 
the  lamp,  not  AC,  so  it  can  also  work 
as  a  lamp  dimmer.  The  Appliance 
Module  switches  AC  to  heavier  duty 
devices  such  as  television  sets  and 
thusisnotdimmable. 

Cordless  Remote  Control 

Turn  Inside 

and  Outside 
Lights  On  or  Off, 

dim  or  brighten 
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There  is  also  a  wall  switch  module 

that  looks  like  and  replaces  a  stan- 
dard wall  switch.  It  is  controlled  by 

the  switch  on  the  unit  or  by  the  Com- 
mand Console.  It,  like  the  Lamp 

Module,  can  only  be  used  with  incan- 
descent lamps  and  is  dimmable. 

The  last  device  in  the  family  is  the 
CorcMess  Controller.  The  Command 
Console  has  an  ultrasonic  receiver 
which  receives  signals  from  the 
Cordless  Controller.  The  Controller 
has  a  keyboard  identical  to  the  one  on 
the  Command  Console  and  by  aiming 
it  at  the  Command  Console  you  can 
duplicate  any  of  the  functions  of  the 
console  remotely.  Its  range  is  about 
thirty  feet. 

System  Functions 

So  much  for  the  hardware  in- 

volved. Now  let's  examine  the  system 
commands  and  functions.  First  of  all, 
there  are  on  and  off  functions.  By 
pressing  the  desired  device  key  and 
then  the  on/off  key  you  can  control 

the  device's  on  or  off  state. 
I  mentioned  before  that  the  lamp 

and  wall  switch  modules  could 

control  the  lamp's  brightness.  There 
are  two  command  keys  for  this  func- 

tion. They  are  "bright"  and  "dim."  If  a 
lamp  is  on  and  you  want  to  dim  it  to  a 
lower  level  the  dim  key  is  pressed 
until  the  lamp  reaches  the  desired 
brightness.  To  reverse  the  process 

one  simply  presses  the  bright  key. 

Another  command  is  "All  Off." 
Pressing  this  key  turns  every  module 
in  the  system  off.  Imagine  you  are 
lying  in  bed  and  are  ready  to  turn  in  for 
the  night.  Of  course,  you  have  a  com- 

mand console  at  your  bedside,  so  you 
hit  the  All  Off  key  and  all  the  lights 
and  appliances  in  the  house  go  off, 
even  if  you  forgot  to  turn  them  off 

individually.  Now  suppose  you're 
lying  there  in  the  dark  and  you  hear  a 
strange  noise.  This  brings  us  to  the 

last  command  key  which  is  "All 
Lights  On."  Now  when  you  hear  this 
strange  noise  you  simply  hit  the  All 
Lights  On  key  and  all  the  lights  in  the 
house  come  on  at  once,  which  scares 
your  cat  to  death  (or  the  cat  burglar). 
Notice  that  this  key  deals  specifically 
with  lights.  Appliance  modules  will 
not  respond  to  this  command  (it 

wouldn't  do  to  have  the  blender, 
coffee  pot  and  stereo  come  on  to 
frighten  the  burglar). 

This  covers  all  the  commands 
except  for  one  important  feature. 
Suppose  you  want  to  turn  lights  1 ,3,7 
and  1 6  on  or  off  at  the  same  time.  Well 
you  can  just  hit  those  number  keys 
and  then  the  command  key  and  all 
those  modules  will  respond  at  the 
same  time.  The  Command  Console 
will  remember  that  you  are  working 
with  that  group  (or  single  device  for 
that  matter)  until  you  hit  different 
number  keys.  In  other  words,  once 
you  have  told  it  which  device  numbers 
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you  want  to  control  you  can  hit  any 
sequence  of  command  keys  without 
having  to  hit  the  number  keys  again. 
(Have  you  guessed  that  there  is  a 
microprocessor  in  the  Command Console?) 

I'm  sure  you  can  see  by  now  that 

it's  a  pretty  powerful  system  by  itself. 
But  what  if  we  could  get  our  com- 

puters to  press  the  keys  for  us?  That 
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is  what  we  intend  to  accomplish.  It 

takes  three  IC's,  some  ribbon  cable, 
some  resistors  and  a  latched  parallel 
output  port  from  your  computer.  And, 
of  course,  the  Home  Control  System. 

The  Interfacing  Project 

First,  I  should  explain  a  bit  about 

what's  inside  the  Command  Console. 
There  is  only  one  chip,  a  custom  MOS 
processor  made  for  BSR  by  General 
Instruments.  As  far  as  I  can  determine 
it  is  a  completely  custom  chip,  not  a 

mask  ROM  version  of  one  of  Gl's 
single  chip  micros.  It  runs  on  -20 

volts.  YesT,  that's  right  -  minus  twenty 
volts.  It's  not  TTL  compatible  which 
makes  interfacing  to  it  a  real  problem, 
but  not  unsolvable.  The  keyboard  is 
arranged  as  a  3  x  8  matrix  which  the 
processor  scans  one  column  at  a  time 
(see  Figure  1).  The  processor  outputs 
-20  volts  on  the  first  column  and  then 
looks  at  the  eight  input  lines  to  see  if  a 

key  was  pressed;  the  -20  volt  signal 
gets  connected  to  an  input.  If  no  key 
was  pressed  then  the  processor  turns 
off  the  voltage  to  that  output  and 
turns  on  the  second  column  and  so  on 
until  you  press  a  key. 

Now  our  task  is  to  simulate  the 

key  presses.  A  straightforward,  but 
impractical,  method  would  be  to 
position  a  lot  of  solenoids  over  the 
keys  and  turn  them  on  and  off  so  that 
they  actually  pressed  the  keys.  This 
will  bediscarded  for  obvious  reasons. 

Another  interfacing  problem  is  the 

'hot'  ground  in  the  command  con- 
sole...whoops!  (A  hot  ground  is  when 

the  ground  is  connected  to  one  side  of 
the  AC  line.)  Optoisolators  come  to 

mind,  but  twenty-two  optoisolators  is 
too  messy.  Besides,  optoisolators 

don't  fit  into  the  scanned  keyboard 
scheme  too  easily  without  a  lot  of 
other  logic,  and  we  still  have  the  logic 
incompatibility  which  means  level 
shifters  and...  like  I  said  before,  too 
messy. 

Well,  there  are  analog  switches. 
That  might  be  the  answer.  But  analog 
switches  that  switch  -20  volts  are 
expensive,  not  too  easy  for  the 
average  hobbyist  to  come  by  and  they 

only  come  four  to  a  package  so  that's 
6  packages  which  is  still  too  messy 

and  too  expensive.  Besides,  there's 
still  that  hot  ground  problem  to  over- 
come. 

Don't  despair.  Remember  that 
hand-held  remote  control  console? 
Well,  it  runs  on  a  9  volt  battery.  Now 
we  can  use  a  standard  CMOS  analog 
switch.  No,  wait.  What  about  an 
analog  multiplexer?  Of  course!  My 
old  friend  the  CD4051.  A  one-input- 
to-eight-output  multiplexer. 

The  cat's  out  of  the  bag.  It's  done 
by  using  three  CD4051  's,  one  for  each 
row.  The  multiplexer  works  by  taking 
one  input  signal  and  switching  it  to 
one  of  the  eight  outputs.  The  desired 
output  is  selected  by  a  three  bit  digital 
code  on  the  select  inputs,  plus  there 
is  an  inhibit  line  that  turns  off  all  the 
outputs.  The  select  and  inhibit  inputs 

are  TTL  compatible  (with  pull-up  re- 
sistors) and  the  analog  signal  path 

can  handle  15V  peak  to  peak.  Now  the 

-9  volts  is  no  problem  at  all.  A  block 
diagram  of  the  CD4051  is  shown  in 

Figure2. 
By  electing  to  use  the  Cordless 

Controller  to  interface  to  the  com- 

puter, instead  of  the  Command  Con- 
sole, we  have  solved  all  our  problems 

at  once.  Our  logic  compatibility 

problem  is  solved  because  the  multi- 
plexers can  be  controlled  directly  by 

any  TTL  signal.  The  complexity  and 
other  problems  are  solved  because 

the  interface  requires  only  three  IC's. And  the  hot  ground  problem  is 

avoided  because  there  is  no  connec- 
tion between  the  Cordless  Controller 

and  the  Command  Console  -  they're 
sonically  coupled  (a  new  wrinkle  in 
the  isolation  field). 

The  Nuts  and  Bolts 

Let's  get  to  the  nitty  gritty  of  how 
to  construct  this  project.  First,  you 

need  a  Home  Control  System  con- 
sisting of  a  Command  Console,  a 

Cordless  Controller  and  any  number 
of  lamp  or  appliance  modules.  Be 
sure  you  get  the  type  of  command 
console  that  responds  to  the  ultra- 

sonic signals  transmitted  by  the 
cordless  controller.  Radio  Shack  is 

not  marketing  the  Cordless  Controller 
so  it  is  not  clear  if  their  version  of  the 
Command  Console  will  respond  to 
the  ultrasonic  signals  or  not. 
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You  will  also  need  a  computer  that 
has  a  latched  parallel  output  port  (TTL 
compatible).  It  should  also  have  some 
way  of  providing  regulated  +5  volts 
and  -9  to  -12  volts.  If  you  have  an 
S-100  bus  computer  we  will  show  you 
how  to  wire  up  a  suitable  port  in  the 

event  you  don't  have  a  spare  one.  In  a 
followup  article  we'll  provide  details 
for  interfacing  to  some  of  the  other 
popular  home  computers. 

You'll  need  some  kind  of  perf- 
board  and  the  necessary  sockets, 

wire  and  components.  If  you're 
building  the  S-100  version  you  should 

get  an  S-100  "prototyping  board."  I used  the  one  from  Artec  Electronics 

and,  though  it's  not  the  best,  it's 
adequate.  (It's  inexpensive,  anyway.) 

You'll  also  need  to  decide  what 
construction  method  you  want  to  use. 
To  be  really  elegant  you  might  want  to 
design  and  etch  your  own  PC  board. 
You  might  want  to  use  point  to  point 
soldering;  or,  you  might  choose  the 

method  I  used,  which  is  wire-wrap.  I 

used  the  Vector  Slit'nWrap  which  is 
very  convenient  and  a  great  time 
saver. 

All  of  the  components  may  be 
purchased  at  most  hobbyist  oriented 
electronics  stores  such  as  Radio 
Shack,  Olson,  Lafayette,  or  from  any 
of  the  many  mail  order  parts  suppliers 
such  as: 

Godbout  Electronics 
Box  2355 

Oakland  Airport,  CA94614 

(41 5)  562-0636 
Jade  Computer  Products 
4901  West  Rosecrans 
Hawthorne,  CA  90250 

(213)679-3313 
Jameco  Electronics 
1021  Howard  Ave. 
San  Carlos,  CA  94070 

(415)592-8097 
Advanced  Computer  Products 
P.O.  Box  17329 
Irvine,  CA  92713 

(714)558-8813 

Write  or  call  for  their  catalogs  and 
current  prices. 

The  schematic  for  the  interface  is 

shown  in  Figure  3.  Wire  up  the  cir- 
cuitry exactly  as  shown.  The  inputs 

and  outputs  to  the  cordless  controller 
will  be  connected  via  a  ribbon  cable. 
The  cable  can  be  directly  wired  to  the 
interface  circuitry  or  you  may  want  to 
use  some  sort  of  connector  so  it  can 

be  disconnected.  The  choice  of  con- 
nector system  is  up  to  you.  I  chose  to 

use  an  IC  socket  and  a  DIP  header  on 
the  S-100  board 

The  hardest  part  of  the  construc- 
tion is  wiring  the  ribbon  cable  up  to 

the  cordless  controller,  so  I  will  try  to 
detail    it   here    as    best    I  can.  The 

cable  length  should  be  less  than  36 
inches. 

Begin  by  removing  the  back  of  the 
cordless  controller.  You  will  notice 
that  there  is  a  circuit  board  with  a  28 

pin  IC,  a  few  discrete  components 
and  the  ultrasonic  transducer.  Do  not 
attempt  to  remove  the  circuit  board  as 
all  the  keys  will  fall  out. 

We  are  going  to  solder  the  ribbon 
cable  directly  to  the  pins  of  the  IC. 
Begin  by  removing  the  battery  (if  there 
is  one).  Take  your  soldering  iron 
(nothing  above  40  watts!)  and  apply 
small  dabs  of  solder  to  the  following 
IC  pin  numbers:  4,  14,  16  through  26 
and  28.  Be  careful  not  to  create  any 

solder  "bridges"  between  the  pins. 
Now  take  the  ribbon  cable  and  pre- 

pare the  end  by  separating  the  wires 
from  each  other  back  about  an  inch. 

Strip  about  1/8  of  an  inch  of  insula- 
tion off  each  wire.  Twist  the  strands 

of  each  wire  together  and  then  apply 

solder  to  these  ends.  Don't  apply  big 
globs  of  solder,  just  enough  to  keep 
the  strands  together  and  to  make 
soldering  to  the  IC  pins  easier.  Do  this 
for  each  of  the  wires. 

Now  we  are  ready  to  attach  the 
cable  to  the  IC  pins.  Making  sure  that 
you  have  the  right  wire  going  to  the 
right  pin  number  as  shown  in  the 
schematic  (Figure  3),  hold  the  wire 
against  the  pin  of  the  IC  and  touch  the 
soldering  iron  to  the  wire  and  pin 
together.  Since  there  is  solder  on  the 
pin  and  the  wire,  they  should  melt 
together  and  no  further  solder  should 
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be  needed.  This  alleviates  the  need  to 
grow  athird  arm  and  hand.  As  soon  as 
you  see  the  solder  flow,  remove  the 
iron  and  hold  the  wire  still  until  the 
solder  cools.  Take  extreme  caution 
not  to  create  solder  bridges  between 
the  IC  pins.  Repeat  this  procedure 
until  all  13  wires  have  been  attached. 
Double  check  all  your  connections  for 

solder  bridges,  and  to  see  that  every- 
thing is  wired  according  to  the 

schematic. 
Attach  the  interface  to  your 

parallel  port  by  whatever  method  is 
convenient.  Put  a  fresh  9  volt  battery 
into  the  cordless  controller  (only  the 
battery  seems  to  be  able  to  provide 
enough  current  for  the  transducer). 
Set  the  cordless  controller  down  such 
that  the  command  console  can 

receive  the  signals.  All  that  remains 
to  do  is  turn  on  the  computer  and  see 
if  it  works. 

If  your  port  has  -12  available  but 
not  -9,  you  will  need  to  build  the 
optional  zener  regulator  shown  in  the 

schematic.  If  you're  building  the 
S-100  version,  this  part  of  the 
schematic  is  duplicated  in  Figure  4. 

Don't  build  it  twice. 

Circuit  Operation 

At  this  point  I'd  better  explain  how 
the  hardware  works.  This  will  help 

you  understand  the  software  require- 

ments, which  I'll  get  to  later. 
Refering  to  the  interface  sche- 

matic in  Figure  3,  you  will  see  that  the 
eight  outputs  of  the  multiplexers  are 
tied  together.  This  would  cause  a 
problem  except  that  the  outputs  are 
turned  off  if  the  Inhibit  input  (pin  6)  is 
high.  The  select  inputs(pins9,  10  and 
11)  are  also  tied  together.  The  select 
inputs  are  connected  to  the  lowe. 
three  bits  of  the  parallel  output  port. 
Thus,  the  code  on  these  bits  select 
which  of  the  eight  outputs  will  have 
the  input  signal  (pin  3)  switched  to  it. 
Each  of  the  multiplexer  outputs  is 
connected  to  one  of  the  row  inputs  of 

the  processor  in  the  cordless  con- 
troller. 

The  inhibit  inputs  of  the  three  IC's 
are  left  separate  and  are  connected  to 
the  next  higher  three  bits  of  the 
parallel  port.  Thus,  a  low  level  on  one 
of  these  lines  will  select  one  of  the 

three  IC's  to  be  operable.  With  these  6 
bits  of  the  parallel  port  we  can  select 

one  of  the  three  IC's  and  one  of  the 
outputs  of  that  IC. 

The  input  to  each  multiplexer  is 
connected  to  one  of  the  column 
outputs  from  the  processor  in  the 
cordless  controller.  The  proper  6  bit 
code  will  allow  the  switching  of  the 
column  outputs  to  any  of  the  row 

inputs.  This  is  exactly  what  happens 
when  a  key  is  pressed,  which  means 
we  have  successfully  emulated  the 
key  presses  with  the  computer. 

The  Software 

Now,  onto  the  software.  Basic- 
ally, all  the  software  has  to  do  is  to 

output  the  appropriate  6  bit  code  to 
the  parallel  port  to  cause  things  to 
happen.  There  are  a  few  minor 
wrinkles,  however. 

If  you  look  at  the  table  of  codes 
(Table  1),  you  will  see  that  there  are  23 
separate  codes:  16  numeric  codes,  6 
command  codes  and  1  null  code.  The 
null  code  is  very  important.  We  must 
send  this  in  between  each  command 
code.  This  simulates  taking  your 
finger  off  the  key.  It  should  also  be 
sent  after  each  sequence  of  codes  to 
preserve  the  battery  life  in  the 
cordless  controller,  as  significant 
battery  power  is  only  drawn  when 
keys  are  pressed. 

Table  of  Command  Codes 

COMMAND HEX  CODE DECIMALCODE 
NULL FF 255 
1 

D8 
216 

2 

E8 

232 3 

D9 

217 4 

E9 
233 

5 
DA 

218 

6 
EA 

234 7 
DB 

219 

8 EB 235 
9 DC 220 10 EC 

236 

11 
DD 

221 

12 
ED 

237 
13 

DE 222 
14 EE 238 15 

DF 
223 16 

EF 
239 

ON F1 
241 

ALL  LIGHTS  ON 

F2 
242 

BRIGHT 

F3 
243 

OFF 

F5 

245 
ALLOFF 

F6 
246 

DIM 
F7 

247 

Table  1. 

The  other  wrinkle  is  that  the 

computer  can  send  the  codes  out  to 

the  port  much  too  fast  for  the  pro- 
cessor in  the  controller  to  respond. 

So  a  delay  must  be  added  after  each 
code  is  sent.  This  is  most  easily 

accomplished  with  a  "delay  loop"  in software.  This  is  also  why  the  parallel 
port  must  be  of  the  latched  type.  The 
delay  time  should  be  V2  to  1  second. 

The  software  sequence  should  go 
like  this: 

1.  Send  null  code. 
2.  Send  numeric  code. 

3.  Delay  for  V2  to  1  second . 
4.  Send  null  code. 
5.  Delay. 

6.  Send  command  code. 
7.  Delay. 

8.  Send  null  code. 
9.  Done. 

The  easiest  way  to  play  with  the 

system  is  to  use  Basic  with  an  OUT  or 
POKE  command,  or  with  a  machine 

language  monitor  using  OUT  instruc- 
tions. Start  by  using  the  direct  execu- 

tion mode  of  your  Basic  (that's  when 
you  type  Basic  command  statements 
directly  from  the  keyboard,  not  in 

program  lines).  The  time  it  takes  to 

type  should  be  enough  delay.  Be  sure 
to  send  the  null  codes  or  the  next 
command  will  be  ignored. 

Writing  a  Basic  subroutine  to  take 
a  command  value  and  output  it  with 
the  necessary  nulls  and  delay  should 

not  be  difficult.  A  simple  for-next 
loop  should  be  adequate  for  delay 

purposes.  The  number  of  iterations 
(times  through  the  loop)  will  depend 
on  the  speed  of  your  Basic. 
Summary 

Well,  there  you  have  it.  An  inter- 
face to  all  your  home  lights  and  appli- 

ances. What  can  you  do  with  that?  I'm 
sure  you've  thought  of  several  uses  by 

now,  but  the  best  way  I've  found  to 
come  up  with  uses  is  to  sit  around 
with  some  friends  and  brainstorm.  I 

though  the  perfect  use  would  be  for 
an  intelligent  security  system.  Not 
necessarily  for  alarms  but  to  simulate 

people  being  in  the  house  when 
you're  away.  With  the  computer  in 
control  you  can  make  it  look  like 
someone  is  walking  around  the  house 
by  turning  room  lights  on  and  off  in  a 
logical  sequence,  along  with  the  TV, 
stereo  and  other  devices. 

Other  uses  might  be  to  turn  on  the 
coffee  pot  a  few  minutes  before  your 
alarm  goes  off  in  the  morning  or  the 
room  heater. 

There  are  a  few  things  we  left 

uncovered  in  this  article:  1.)  You  can't 
change  the  house  codes  with  the 
cordless  controller.  2.)  The  computer 
should  have  a  real-time  clock  to  be 
useful  in  most  of  these  applications. 
3.)  A  software  command  processing 
system  is  needed  to  work  with  the  real 
time  clock.  4.)  We  promised  to  show 
you  connections  for  some  of  the  other 

popular  computers. 
In  the  follow-up  article  we'll  show 

you  how  to  solve  all  this  unfinished 
business  but  for  now  you  have 

enough  to  get  started.  Good  Luck!    □ 

NOTE:  The  contents  of  this  article  are  pre- 
sented for  personal  use  onVy.  Permission  is 

granted  by  the  author  to  individuals  to  con- 
struct the  circuits  in  this  article  for  their  own 

personal  use.  Any  commercial  use  of  the  cir- 

cuitry is  strictly  forbidden  without  the  author's priorwritten  permission. 
Entire  Contents  Copyrighted  ©1979  by  Mark 
Garetz. 
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Computer  Design  Labs Z80  Disk  software 
We  have  acquired  the  rights  to  all  TDL  software  (&  hardware).  TDL  software  has  long  had  the  reputation  of  being  the  best  in  the 

industry.  Computer  Design  Labs  will  continue  to  maintain,  evolve  and  add  to  this  superior  line  of  quality  software. 

—  Carl  Galletti  and  Roger  Amidon,  owners. 

All  of  the  software  below  is  available  on 

any  of  the  following  media  for  operation 

with  a  Z80  CPU  using  the  CP/M*  or  similar 
type  disk  operating  system  (such  as  our 

own  TPM*). 

for  TRS-80*  CP/M  (Model  One) 

for  8"  CP/M  (soft  sectored  single  density) 

for  5V«"  CP/M  (soft  sectored  single  density) 
for  5V4"  North  Star  CP/M  (single  density) 
for  5V4"  North  Star  CP/M  (double  density) 

BASIC  I 

A  powerful  and  fast  Z80  Basic  interpreter 
with  EDIT,  RENUMBER,  TRACE,  PRINT 

USING,  assembly  language  subroutine 

CALL,  LOADGO  for  "chaining",  COPY  to 
move  text,  EXCHANGE,  KILL,  LINE  INPUT, 

error  intercept,  sequential  file  handling  in 
both  ASCII  and  binary  formats,  and  much, 
much  more.  It  runs  in  a  littleover  12  Kand  is 

ROMable.  An  excellent  choice  for  games 

since  the  precision  was  limited  to  7  digits  in 
order  to  make  it  one  of  the  fastest  around. 

$69.95. 

BASIC  II 

Basic  I  but  with  12  digit  precision  to  make 
its  power  available  to  the  business  world 

with  only  a  slight  sacrifice  in  speed.  Still 
runs  faster  than  most  other  Basics  (even 
those  with  much  less  precision).  $99.95 

BUSINESS  BASIC 

The  most  powerful  Basic  for  business 

applications.  It  adds  to  Basic  II  with  random 
or  sequential  disk  files  in  either  fixed  or 

variable  record  lengths,  simultaneous 
access  to  multiple  disk  files,  PRIVACY 
command  to  prohibit  user  access  to  source 

code,  global  editing,  added  math  functions, 
and  disk  file  maintenance  capability  without 

leaving  Basic  (list,  rename,  or  delete). 
$159.95. 

ZEDIT 
A  character  oriented  text  editor  with  26 

commands  and  "macro"  capability  for 
stringing  multiple  commands  together. 
Included  are  bidirectional  search  with 

optional  replace  and  a  complete  array  of 
character  move,  add,  delete,  and  display 
functions.  $49.95. 

ZTEL 

Z80  Text  Editing  Language  -  Not  just  a 
text  editor.  Actually  a  language  which  allows 
you  to  edit  text  and  also  write,  save,  and 
recall  programs  which  manipulate  text. 
Commands  include  conditional  branching, 
subroutine  calls,  iteration,  block  move, 

expression  evaluation,  and  much  more. 
Contains  36  value  registers  and  10  text 
registers.  Be  creative!  Manipulate  text  with 
commands  you  write  using  Ztel.  $68.95. 

TOP 

A  Z80  Text  Output  Processor  which  will 

do  text  formatting  for  manuals,  documents, 
and  other  word  processing  jobs.  Works  with 
any  text  editor.  Does  justification,  page 
numbering  and  headings,  spacing, 
centering,  and  much  more!  $68.95 

'Z80  is  a  trademark  of  Zilog 

*TRS-80  is  a  trademark  of  Radio  Shack 

NOVEMBER1979 
For  tech  calls      Un 

MACRO  I 

A  macro  assembler  which  will  generate 
relocateable  or  absolute  code  for  the  8080 

or  Z80  using  standard  Intel  mnemonics  plus 
TDL/Z80  extensions.  Functions  include  14 

conditionals,  16  listing  controls,  54  pseudo- 
ops,  11  arithmetic/logical  operations,  local 
and  global  symbols,  chaining  files,  linking 
capability  with  optional  linker,  and 
recursive  /  reiterative  macros.  This 

assembler  is  so  powerful  you'll  think  it  is 
doing  all  the  work  for  you.  It  actually  makes 
assembly  language  programming  much 
less  of  an  effort  and  more  creative.  $49.95 

MACRO  II 

Expands  upon  Macro  I's  linking 
capability  (which  is  useful  but  somewhat 

limited)  thereby  being  able  to  take  full 
advantage  of  the  optional  Linker.  Also  a 
time  and  date  function  has  been  added  and 

the  listing  capability  improved.  $68.95 

LINKER 

How  many  times  have  you  written  the 
same  subroutine  in  each  new  program?  Top 

notch  professional  programmers  compile  a 
library    of    these   subroutines   and    use   a 

Linker  to   tie  them  together  at  assembly 

time.  Development  time  is  thus  drastically 
reduced     and     becomes    comparable    to 
writing  in  a  high  level  language  but  with  all 
the  speed  of  assembly  language.  So,  get  the 
new  CDL  Linker  and  start  writing  programs 
in  a  fraction  of  the  time  it  took  before.  Linker 

is  compatible  with  Macro  I  &  II  as  well  as 
TDL/Xitan  assemblers  version  2.0  or  later. 

$68.95 DEBUG  I 

Many  programmers  give  up  on  writing  in 
assembly  language  even  though  they  know 
their  programs  would  be  faster  and  more 
powerful.  To  them  assembly  language 
seems  difficult  to  understand  and  follow,  as 

well  as  being  a  nightmare  to  debug.  Well, 
not  with  proper  tools  like  Debug  I.  With 
Debug  I  you  can  easily  follow  the  flow  of  any 
Z80  or  8080  program.  Trace  the  program 

one  step  at  a  time  or  10  steps  or  whatever 
you  like.  At  each  step  you  will  be  able  to  see 
the  instruction  executed  and  what  it  did.  If 

desired,  modifications  can  then  be  made 

before  continuing.  It's  all  under  your 
control.  You  can  even  skip  displaying 

a  subroutine  call  and  up  to  seven  break- 
points can  be  set  during  execution.  Use  of 

Debug  I  can  pay  for  itself  many  times  over 
by  saving  you  valuable  debugging  time. 

$69.95. 
DEBUG  II 

This  is  an  expanded  debugger  which  has 
all  of  the  features  of  Debug  I  plus  many 

more.  You  can  "trap"  (i.e.  trace  a  program 
until  a  set  of  register,  flag,  and/or  memory 
conditions  occur).  Also,  instructions  may 

be  entered  and  executed  immediately.  This 
makes  it  easy  to  learn  new  instructions  by 
examining  registers/memory  before  and 

after.  And  a  RADIX  function  allows  chang- 
ing between  ASCII,  binary,  decimal,  hex, 

octal,   signed   decimal,    or   split   octal.   All 

*TPM  is  a  trademark  of  Computer  Design  Labs    It  is  not 

CPM"  'CP/M  is  a  trademark  of  Digital  Research 

ited  Software  Applications  609-599-2146  or  Otto  Electronics 
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these  features  and  more  add  up  to  give  you 

a  very  powerful  development  tool.  Both 
Debug  I  and  II  must  run  on  a  Z80  but  will 

debug  both  Z80  and  8080  code.  $88.95. 
ZAPPLE 

A  Z80  executive  and  debug  monitor. 

Capable  of  search,  ASCII  put  and  display, 

read  and  write  to  I/O  ports,  hex  math,  break- 

point, execute,  move,  fill,  display,  read  and 
write  in  Intel  or  vinary  format  tape,  and 

more!  Disk  $19.95.  Also  available  in  2Kx8 
ROM  with  initialization  for  the  SMB  I  or  II 

(3  ACIA's  and  1  PIA)  $34.95. 
SMB  II  bare  board  $49  95. 

One  PIA  and   four  74LS244S  for  SMB  II 

$12.95 8080  version  of  Zapple  -  disk  $19.95 
on  2516  $49.95 

TPM* 

A  NEW  Z80  disk  operation  system!  This 

is  not  CP/M*.  It's  better!  You  can  still  run 

any  program  which  runs  with  CP/M*  but 
unlike  CP/M*  this  operating  system  was 

written  specifically  for  the  Z80*  and  takes 
full  advantage  of  its  extra  powerful  instruc- 

tion set.  In  other  words  its  not  warmed  over 

8080  code!  Available  for  TRS-80*.  Tarbell, 

ICOM.  Xitan  DDDC,  SD  Sales  "VERSA- 
FLOPPY",  North  Star  (SD&DD),  and  Digital 
(Micro)  Systems.  $49.95. PAYROLL 

The  Osborne  package.  Requires  C  Basic  2 
2  disks  $74.95  Book  $15.00 

ACCTS  REC/ACCTS  PAY 

By  Osborne.  Requires  C  Basic  2  $99.95 
Book  $15.00. 

GENERAL  LEDGER 

By  Osborne.  Requires  C  Basic  2  $99.95 
Book  $15.00 

C  BASIC  2 
Required  for  Osborene  software  $99.95 
Manual  included. 

ORDERING  INFORMATION 

Visa,  Master  Charge  and  COD.  O.K.  To 

order  call  or  write  with  the  following  infor- 
mation. 

1.  Name  of  Product  (e.g.  Macro  I) 

2.  Media  (e.g.  8"  CP/M) 
3.  Price  and  method  of  payment  (e.g. 

COD.)  include  credit  card  info,  if 

applicable. 4.  Name,    Address   and   Phone   number. 

5.  For  TPM  orders  only:  Indicate  if  for 
TRS  80,  Tarbell,  Xitan  DDDC,  SD  Sales 

(5%"  or  8"),  ICOM  (5%"  or  8"),  North 
Star  (single  or  double  density)or  Di- 

gital (Micro)  Systems. 
6.  N.J.  residents  add  5%  sales  tax. 

For  Phone  orders  only  call  toll  free 
1-800-327-9191  Ext.  676 

(Except  Florida) 
1-800-432-7999  Ext.  676  (Florida) 

Computer  Design  Labs 
342  Columbus  Avenue 
Trenton,  N.J.  08629 

Dealer  inquiries  invited. 
609-448-9165 

VISA 



Computer  Aided  Manufacturing 

Part  II:  Data  Base  & 

Reporting  Activities 
Chuck  Carpenter 

In  Part  I  we  discussed  the  Manu- 
facturing Operations  environment 

and  concluded  with  a  promise  to 
continue  with  development  of  Data 

Base  Contributors  (and  several  re- 

lated topics).  Let's  start  there  and 
follow  CAM  to  it's  conclusion. 

Contributors  To  The  Data  Base 

Manufacturing  Bill  of  Materials  - 
This  is  the  key,  most  significant 
element  for  establishing  the  product 
assembly  environment.  The  bill  of 
material  represents  the  engineering 
drawings  for  the  product.  Bills  of 
material  (or  Parts  Lists)  become  the 
basis  for: 

Inventory    Control,    purchasing 
and  stores 

Assembly  Instructions 
Workstations 

Labor  standards 

Product  Cost 

Manpower  Planning 
Packaging 

Quality,      Receiving     and      In- 
process 

Developing  a  computer  controlled 
manufacturing  operations  system 
will  start  with  the  bill  of  material. 

Everything  that  happens  to  the  parts, 
once  they  are  in  your  plant,  will 
become  value  added  to  the  product. 

The  overheads  for  storage,  the  hand- 
ling and  assembly  efficiency,  loss 

and  attrition  of  material  all  contribute 
to  the  cost  of  the  product.  Or,  even 
more  significantly,  the  final  profit  is 
affected  by  how  efficient  the  flow  of 
material  is  handled.  Lack  of  efficiency 
shows  up  as  off-standard  cost  and  an 
increase  in  the  operating  overhead 

cost.  Listing  1  illustrates  a  manufac- 
turing bill  of  material  and  includes 

significant  information  for  data  base 
development.  (Figure  1  represents  a 

part  numbering  technique.  This  tech- 
nique reduces  the  amount  of  infor- 
mation needed  to  describe  and  define 

an  item.) 

**** 
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Listing  1 A  Manufacturing  Bill  of  Material 

Assembly  Instructions  -  This  is 
the  most  significant  document  to  be 
developed  from  the  bill  of  material. 
The  Assembly  Instruction  (Al)  is  an 

interpretation  of  engineering  docu- 
mentation and  represents  the 

methods  used  to  build  the  product. 
The  intent  of  the  design  criteria  is 

accomplished  through  the  techni- 
ques implemented  by  the  Al.  The 

following  information  should  be 
contained  intheAl: 

List  of  Material  used 

Elements  of  assembly  instruc- 
tions 

Assembly  tools  used 

Work  station  configuration 

Special  methods  information 
Standard  Assembly  Time 

Configuration  and  cost  data  bases 
are  developed  from  the  Al.  The 
material  needed  to  build  a  production 

PART  NUMBERING  TECHNIQUE 

Part  Number  Significance 

XX  P  XXX,  R 

I    Revision- A, B,C,Detc. 

  *  Sequential  No.  for  Category 

P  =  Purchased  Part  (buy) 

A  =  Assembled  Part  (make) 

Category  of  Part 
E.G.  Gears,  Shafts,  Brackets, 

Resistors,  Capacitors,  Diodes,  IC's 

Chuck  Carpenter,  2228  Montclair  PI. 
ton,  TX  75006. 

If  more  categories  or  sequential 
numbers  are  needed,  increase  the 
number  of  digits  in  that  field. 

This  system  reduces  the  amount  of 
information  needed  to  describe  and 
define  a  part.  Less  Computer  Memory 
and  fewer  report  lines  are  used.  Visual 
part  identification  and  correlation  is 
also  easier. 

Carroll- Figure  1      Part  Number  Technique. 
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CAM,con't... 
lot  can  be  determined  from  the  Al. 

Production  control  scheduling  and 
work-in-process  inventory  are  con- 

trolled through  the  Al,  and  the 
amount  of  space  needed  and  the  time 

it  takes  to  do  the  job  can  be  deter- 
mined from  the  Al.  A  typical  assembly 

instruction  is  shown  in  listing  2a  and 
2b.  The  assembly  instruction  draws 
heavily  on  the  data  base  information : 
bills  of  material,  labor  standards,  and 

product  cost  being  significant  contri- 
butors. As  much  detail  as  is  required 

to  meet  the  intent  of  your  engineering 
design  and  establish  the  manufactur- 

ing cost  should  be  included  as  part  of 
your  total  Al  package. 

Work  Station  Development  -  Total 
facility  requirements  needed  to  effi- 

ciently build,  test,  package  and 
transport  the  product  during  the 
manufacturing  cycle  are  developed 
from  individual  work  station  design. 
By  assembling  each  work  station  into 

****  RSSEMBL'i '  INSTRUCTION  *:+++ 

RRRT  * 
:  id 

R6S7hI€SC: FR I Zr-lHF  I S     DRTE :  8 5/85/79 
L££D  0! 

1  ̂ : 

1hRE:34B 

R  Fl  oc OTY PRF'T  tt METHOD              TOOL  # 

IB 
GET  FROM  PART  LOCRTIOHS 

^ 1 31P842C 
E 1 81P123D 

r. 

1 61P543A 
USING  TOOLS          1H356£ 

£D3487 
6S165£ 

FlSSEMBLE  TOGETHEF  WITH 
PflRTS  FROM  LOCRTIOHS 

c 

~i 

15P987F 
F - £!Fli9E T  -  UE  TO  8  IN. LBS. 

Li-KJF STRHBfiRB:  © 

****  RSSEME L 
:'  INSTRUCTION  **** 

FFfT  * 
:  lc 

:R687ADESC :  FRIZNflRIS     DRTE* 85/85/79 
USED  0 h  #1 1QR234E 

fl  n  oc 
:  PRF.T  * 

THOB              TOOL  * 

ae GET  FROM  PflRTS  LOCRTIOH'E E 

■-;' 

13P561I 
G 1 77P£34 
H 1 34P149I 
I 1 95P673R 

USING  TOOLS  FROM  ELE.  1 
ASSEMBLE  TOGETHEF  WITH 
PflRTS  FROM  lOGRTIONS 

c 3 15P987F 
F 

■^i 

£1P1£9E je  to  s  in. lis. 

U  m 
STftt : 

Listing  2A  Assembly  Process  Example. 

****  flSSEMBL' t    INSTRUCTION  **** 

FFfT  #:  1£RF37RBESC: FRIZNflRIS     DflTEs  05/05/79 
USED  OH  #:  10B234E 

R  R  00  QTY  PART  # METHOD              TOOL 

25 
VERIFY  RLL  B I MENS 10 
USING  GORGE          9121 

V-'EFIFV  RLL  TOFOUES 
USING  GURGE          91-1738 

INTERACTIONS  ON 
THIS  ASSEMBLY 

LRBGR  STfll     ! 

Listing  2B  Inspection  Process  Example. 

an  integrated  production  line,  you  can 
develop  a  product  flow  concept.  The 
flow  you  design  should  include 
enough  detail  to  minimize  the  areas 
where  excessive  costs  would  occur.  If 

your  product  is  material  intensive, 
then  consideration  of  material  waste 

may  be  your  major  goal.  If  the  goal 
you  are  after  is  labor  intensive,  then 
look  for  methods  to  reduce  the  time  it 
takes  to  do  the  task. 

Labor  Standards  -  Why  does  a 
small  company  need  labor  standards? 
The  more  accurately  you  want  to 
know  the  cost  of  building  your  pro- 

duct, the  more  accurately  you  need  to 
measure  the  labor  content  of  the 

product.  Additionally,  overhead 
analysis  and  profitability  need  to  be 
calculated  and  measured  from  an 

accurate  direct  labor  base.  Estima- 
ting costs  for  a  bid  package  will  be 

more  accurate  and  with  less  error 

margin  if  labor  is  measured  and  not 
guessed  at.  This  holds  true  whether 

you're  running  a  job  shop  or  a  high 
volume  production  line. 

Everything  that  happens  to 
the  parts,  once  they  are  in 
your  plant,  will  become 
value  added  to  the 
product,        

Incentive,  non-incentive  and  mea- 
sured day  work  are  assembly  environ- 
ments where  labor  standards  can  be 

used.  Work  measurement  includes 

stop  watch  techniques,  pre-deter- 
mined  labor  standards  and  standard 
data.  Stop  watch  techniques  require 
more  manpower  to  administer  and  are 

highly  subjective  in  the  area  of  level- 
ing and  effort  determination.  Pre- 

determined standards  range  from 
complex  for  detailed  assembly  to 
simple  for  tasks  that  are  less  labor 
intensive.  Predetermined  standards 
can  be  established  in  advance  of 
actual  assembly  and  need  only  to 
have  a  detailed  process  and  method 
to  insure  accuracy.  Factors  related  to 
the  personality  of  your  operating 
environment  can  be  included  to 

adjust  the  final  labor  cost.  Some  of 
these  factors  are: 

Personal,  Fatigue  and  Delay 

allowances  (PF&D)  —  Includes 
breaks,  personal  hygiene,  start 
up  and  clean  up  and  slowing  of 
pace  due  to  tiring 
Absenteeism 

Utilization 

Balancing  delay  (progressive 

line) 

Material  Shortages 

Structural  Complexity 
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CAM,  con't... 
Once  these  factors  are  accounted  for, 
a  true  value  of  labor  cost  can  be 
established.  Any  technique  of  labor 
measurement;  stop  watch,  empirical 
or  predetermined  will  yield  the 
desired  end  result.  The  degree  of 
accuracy  needed  will  influence  your 
choice. 

The  intent  off  the  design 
criteria  is  accomplished 
through  the  techniques 
implemented  by  the  Al. 

Figure  2  illustrates  a  labor  stan- 
dard developed  from  predetermined 

time  standards.  Once  the  standard 
data  is  developed ,  it  is  an  easy  step  to 
computerize  the  generation  of  labor 
standards  and  costs  based  on  work 
content  description. 

Product  Cost  Estimate  -  At  this 
point,  with  the  various  costs  estab- 

lished, the  cost  of  your  product  can 
be  estimated.  Accuracy  of  your  esti- 

mate will  depend  on  how  many  of  the 
values  are  educated  guesses.  With 
actual  values  such  as  data  from  pur- 

chase orders,  accurate  quotes  from 
suppliers  and  measured  values  for 

material  and  labor  overhead,  the  esti- 
mate will  be  quite  accurate.  Improve- 
ment of  accuracy  will  occur  as  your 

product  ages  toward  end-of-life.  Data 
developed  to  estimate  product  costs 
can  become  part  of  your  data  base  for 
future  cost  development  tasks.  Add- 

ing factors  to  historical  data  to  ac- 
count for  economic  and  other 

changes  (inflation,  etc.)  will  keep 
your  data  valid.  A  computerized 
summary  is  easily  generated  from  the 
system  data  base. 

Manpower  Planning  -  Direct  labor, 
your  main  manpower  requirement, 
can  be  determined  from  the  labor 
standards.  With  all  the  factors  in- 

cluded that  affect  your  absolute  effi- 
ciency, the  number  of  people  needed 

is  the  hours  it  takes  to  do  the  job 
divided  by  the  hours  available  in  a 
work  period  (shift,  day,  etc.).  Listing 
3a  is  a  sample  RUN  and  3b  is  a  utility 

program  to  calculate  direct  man- 
power. Indirect  manpower,  such  as 

material  handlers,  inspectors  or  any 

others  that  don't  directly  add  value  to 
your  product  are  harder  to  establish. 
Your  best  estimate  is  needed  here. 
Indirect  work  measurement  studies 
can  be  implemented  later.  But  these 
more  sophisticated  methods  take 
manpower  to  support.  Outside  help  is 
a  viable   alternative   and    you    may 

Assy  No. Desc. Page      Pages 
PROCESS XX  A  XXX  A Conduit  Coupling 1  of  1 I 
ANALYSIS 
CHART Op  No. Special  Items 

Analyst 
10 

None C« 
arpenter 

Line Part  No. Assembly  Step No. Code Time 

1 XX  P  XXX  A Get  Threaded  Body  with  R.H. Ha  32 

34 
2 Position  in  L.H.  Large  End  Out 

TA6 7 
3 Regrasp  in  Hand  to  Reposition. 

TA6 7 
4 XX  P  XXX  A Get  Insert  to  Body  Round  End  1  st. HB32 

48 

5 Push  in  Place TA6 7 
6 XX  P  XXX  A Get  Large  Bushing HB32 

48 

7 Start  on  Threads. TA6 7 
8 Run  Down  One  Full  Thread. 2 HA6 36 
9 Tighten  FingerTight 

TA6 7 
10 

Turn  Part  in  Hand  to  Small  End  Out. 2 
TA6 

14 
11 XX  P  XXX  A Get  Pipe  Nut HB32 

48 

12 Start  on  Threads TA6 7 
13 

Run  Down  5  Full  Threads 

10 

HA6 
180 

14 
Tighten  FingerTight 

TA6 7 
15 

Aside  to  Bin TA32 

16 

473  +  %PF< &D   _  uDc/  n 473  +  %PF&D    M|M  ,p icrc 
Total   _ 473 

X10-3           ~  ",,
w'  w 

1666.67       -M
IN/r   

Time 

****     F  POWER  PROGAM  **** 

INPUT   '...'RRIRBLES  TO  BE  USED   FOR 
MRflPOWER  CALCULATIONS 

fCNTH/YR.  05/05/79 

TO.    OF  rlACHINES   100 

LABOR   STD-HRS/UNIT   3.5 
HEDGE   PERCENT    1.05 

PIT.    UTIL.    EFT. -FACTOR    .75 
WORK   DAYS/MONTH  £1 

CALCULATIONS: 

EQUIVALENT   HOURS   =  490 

FWRILABLE   HOURS  =    168 

EQUIVALENT  DIRECTS  =  S.92 

FACTOR    INDIRECTS   BY   DIRECTS 
AS  H  PERCENTAGE 

FNY  MORE  CALCULATIONS  Y/N   N 

Figure    2     Labor    Standard    Using    Predeter- 
mined Time. 

Listing  3A  Direct  Manpower  Calculation. 

choose  to  get  temporary  help  from  a 
consulting  organization.  Be  sure  to 
find  one  that  can  realistically  relate  to 

your  situation.  Again,  the  consultant 
fee,  similar  to  hiring  a  programmer,  is 

typically  $20  to  $35  an  hour. 

Packaging  and  Shipping  -  Here's another  area  where  outside  help  may 

be  your  best  choice.  If  your  product 
can  be  damaged  in  shipment  to  the 

point  of  sale,  then  adequate  packag- 
ing is  a  must.  All  your  effort  to  pro- 

duce a  saleable  item,  that  you  expect 

profit  from,  is  lost  if  you  can't  sell  it. 
Your  potential  customers  aren't  inter- ested in  buying  obviously  damaged 
material  or  finding  latent  damage  in 
the  product  when  put  to  use. 
Anything  you  ship,  regardless  of  how 
pretty  you  want  the  package,  should 
meet  the  requirements  of  the  National 
Safe  Transit  and  Handling  Standards. 
These  standards,  if  met,  will  insure 
safe  arrival  of  your  product  a  high 
percentage  of  the  time.  Preventing 
the  loss  of  goodwill  is  more  effective 
than  trying  to  overcome  it  after  the 
fact. 

Progress  and  Efficiency  -  Now 
that  you  have  established  how  the 

product  will  be  manufactured  it's  time 
to  measure  how  well  you're  doing  it.  If 
you  have  established  the  profit  you 
want  to  make  and  the  cash  flow  that 
profit  will  generate,  then  measuring 
your  progress  on  a  real  time  basis  is 
necessary.  To  protect  your  profit 

position,  waiting  for  a  periodic  finan- 
cial report  may  be  too  little  too  late. 

Use  of  progress  curves  and  progress 
curve  measurement  techniques  is  a 

practical  approach.  Progress  curves 
are  used  extensively  by  several 
national  and  multinational  firms 

(IBM,  Texas  Instruments,  etc.).  How- 
ever, the  techniques  are  simple 

enough  and  use  in  a  small  company  is 
very  practical.  The  benefits  derived 
are  well  worth  the  effort  to  implement 
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GRAPHIC  TREK 

"2000" 
navigate  the  enterprise 
avoid    kimgon    torpedoes!    Has  shields,  i 
reports,    long    range    sensors,    etc!    Has   3 
expert  players! 

This   full    graphics,   real   time  game  is  full  of  fast 
exciting  action!   Exploding  photon  torpedoes  and 
phasers      fill      the     screen!      You     must     actually 

to  dock  with  the  giant  space  stations  as  well  as  to 
shields,   galactic   memory    readout,   damage 

levels    for    beginning,    average,   or 

INVASION  WORG         Time:  2099         Place:  Earth's  Solar 
System  Mission:  As  general  of  earths  forces,  your  job  is  to  stop  the  Worg 
invasion  and  destroy  their  outposts  on  mars,  venus,  saturn,  neptune 
etc'  Earth's  F-orces:  Androids  —  Space  Fighters  —  Lazer  Cannon  — 
Nuetnno  Blasters!  Worg  Forces:  Robots  —  Saucers  —  Disintegrates  — 
Proton  Destroyers!  Multi  level  game  lets  you  advance  to  more  complicated 
game  as  you  get  better! 

STAR  WARS  Manuever     your     space     fighter     deep     into    the 
nucleus    of    the    Death    Star'    Drop    your    bomb    then   escape   via    the   only 
escape  route.   This  graphics  game  is  really   fun!  May  the  force  be  with  you! 

SPACE  TARGET  Shoot  at  enemy  ships  with  your  lazer  gun.  If  they 
eject   in   a   lifeboat   vehicle,   capture   them,   or  if  your  cruel,  destroy  them! 
Full  graphics,  real  time  game! 

SAUCERS  This   fast   action  graphics  game,  has  a  time  limit! 
Can  you  be  the  commander  to  win   the  distinguished  cross!    Requires  split 
second  timing  to  win!  Watch  out'  The  saucers  fight  back! 

Package  One  —  $1  2.95 

CHECKERS  2.1  Finally'    A   checkers   program    that    will  challenge 
everyone1  Expert  as  well  as  amateur!  Uses  3-ply  tree  search  to  find  best 
possible  move.  Picks  randomly  between  equal  moves  to  assure  you  of  never 
having  identical  games.   Computer  also  makes  sly  remarks  about  the  game! 

POKER   FACE  The  computer   uses  psychology  as  well  as  logic  to 
try  and  beat  you  at  poker.  Cards  are  displayed  using  TRS-80's  full  graphics. 
Computer  raises,  calls,  and  sometimes  even  folds1  Great  practice  for  your 
Saturday  night  poker  match! 

PSYCHIC  Tell   the  computer  a  little  about  yourself  and  he'll 
predict  things  about  you,  you  won't  believe1  A  real  mind  bender!  Great 
amusement  for  party's. 

TANGLE  MANIA  Try   and    force   your   opponent    into  an  immobile 
position.  But  watch  out,  their  doing  the  same  to  you!  This  graphics  game  is 
for  2  people  and  has  been  used  to  end  stupid  arguments.  (And  occasionally 
starts  them!) 

WORD  SCRAMBLE  This  game  is  for  two  or  more  people.  One  person 
inputs  a  word  to  the  computer  while  the  others  look  away.  The  computer 
scrambles  word  then  keeps  track  of  wrong  guesses.  Can  you  make  less 
mistakes  then  youi  adversary7 

Package  Two  —  $12.95 

rOETRY  This   exciting   and  sometimes  funny   program  lets 
you  choose  the  subject  as  well  as  the  mood  of  the  poem  you  want.  You 
give  TRS-80  certain  nouns  or  names,  then  mood,  and  he  does  the  rest' 
TRS-80  will  write  different  poetry  about  one  subject  forever  if  you  let 
him.  Has  a  1000  word  ♦  vocabulary  of  nouns,  verbs,  adjectives,  adverbs! 

ELECTRIC  ARTIST  Wntten  by  a  working  artist  and  a  computer 
engineer  to  make  drawing  on  the  video  screen  easier  then  picking  up  a 
pencil!  (Less  messy  too')  Manual:  Draw,  erase,  move  as  well  as  Auto- 
Draw,  erase,  move.  Uses  graphics  bit's  not  bytes.  Graphic  face  in  ad  done 
using  this  ingenius  program' 

GALACTIC  The   Swmeus  enemy  have  long  range  phasers  but 
BATTLE  cannot   travel   at    waip   speed'   You  can,  but  only have   short   range   phasers!    Can   you   blitzkrieg  the 
enemy  without  getting  destroyed'  Full  graphics  -     real  time! 

WORD  MANIA  Can    you    guess    the   computers    words    using  your 
human  intuitive  and  logical  abilities'  You'll  need  to,  to  beat  the  computer' He  keeps  score  and  gets  mad  if  he  loses! 

AIR  COMMAND  Real     time,     giaphics     Flight     Simuiater'      Land 
take-off,  get  out  of  a  spin'  Be  careful  not  to  stall!  Watch  your  fuel  gauge' Requires  a  clear  headed  pilot. 

Package  Three  —  $1  2.95 

SOJTEIr. 
Exceptional  Software  thru  Research  &  Imagination 

Send  Check,  Money  Order  or  Bank  Card  No.  to: 

SIMUTEK  ENT. 
P.O.  Box  35298  Please  Add  1.75 

Tucson,  AZ  85740  Postage  &  Handling 

0*   <A -i   -■■■(frwTttoo   T,  'Wiww. . 

'The 

Electric 

Artist" 

Program! 
LIFE  This    Z-80    machine    language    program    uses    full 
graphics!  Over  100  generations  per  minute  make  it  truly  animated!  You 
make  your  starting  pattern,  computer  does  the  rest!  Program  can  be 
stopped  and  changes  made!  Watch  it  grow! 

REAL  TIME 

LANDER 

This  full  graphics  simuiater  lets  you  pick  what 
planet,  asteroid  or  moon  you  wish  to  land  on! 
The    "Live"    keyboard   gives   super   response   that 

gives  you  the  feeling  of   being  in  command!   Has  3  skill   levels  that  make  it fun  for  everyone. 

GREED  II  Mult i  level  game  is  fun  and  challenging!   Beat  the 
computer  at  this  dice  game  using  your  knowledge  of  odds  and  luck' 
Computer  keeps  track  of  his  winnings  and  yours.  Quick  fast  action  This 
game  is  not  easy! 

THE  PHARAOH  Rule    the   ancient   city    of    Alexandra!   Buy  or  sell 
land.  Keep  your  people  from  revolting!  Stop  the  rampaging  rats  and 
locusts'.  Requires  a  true  political  personality  to  become  good! 

ROBOT  HUNTER  A  group  of  renegade  robots  have  escaped  and  are 
spotted  in  an  old  ghosttown  on  mars'  Your  job  as  "Robot  Hunter"  is  to 
destroy  the  pirate  machines  before  they  kill  any  more  settlers'  Exciting' 
Challenging!  Full  graphics! 

Package  Four  —  $12.95 

SUPER 
HORSERACE! 

Make  your  bets  just  like  at  the  real  racetrack!  8 
horses  race  in  this  spectacular  graphic  display!  Up 

to  9  people  can  play!  Use's  real  odds  but  has  that 
element  of  chance  you  see  in  real  life!  Keeps  track  of  everyone's  winnings 
and  losings.  This  is  one  of  the  few  computer  simulations  that  can  actually 
get  a  room  of  people  cheering! 

MAZE  MOUSE  The    mouse    with    a    mmd'    Computer    generates 
random  ma^es  of  whatever  size  you  specify  then  searches  for  way  out!  The 

second  time  thru  he'll  always  go  fastest  route!  A  true  display  of  artificial 
intelligence!  Full  graphics,  mazes  &  mouse! 

AMOEBA  KILLER  You  command  a  one  man  submarine  that  has 
been  shrunken  to  the  size  of  bacteria  in  this  exciting  graphic  adventure! 
Injected  into  the  presidents  bloodstream,  your  mission  is  to  destroy  the 
deadly  amoeba  infection  rampaging  his  body' 

LOGIC  This    popular    game   is   based   on   mastermind   but 
utilizes  tactics  that  make  it  more  exciting  and  challenging'  Has  2  levels  of 
play  to  make  it  fun  for  everyone. 

SUBMARINER  Shoot  torpedoes  at  the  enemy  ships  to  get  points: 

f-ast  action  graphics,  arcade  type  game  is  exciting  and  fun  for  everybody! 
Package  Five  —  $1  2.95 

20  HOME 
FINANCIAL 
PROGRAMS 

Did  you  ever  get  a  loan  and  wonder  if  they 
figured  interest  or  payments  correctly?  Or  did 
you  ever  want  to  see  what  your  payments  would 
be  if  you  borrowed  x  amount  at  x%  interest 
x  years!  Figures  amortization,  at 

depreciation  rates,  interest  tables,  earned  interest  on  savings  and  much, 
much  more.  This  program  will  get  used  again  and  again.  A  must  for  the 
conscientious,  inflation  minded  person. 

Package  Six  —  $12.95 

i  would 
ist  over 

inuitys. 

Home  Computer 
Software  For 
Everyday 

Applications 
24  HOUR  HOTLINE 

(602)  882-3948 
Same  Day  Shipment  on  Bank  Cards  &  Money  Orders 

All  Programs  Require  a  Minimum  of  16K  Level  2 

Packages  Available  on  Diskette  (32K  System)  $5.00  Extra 

TRS-80  IS  A  REGISTERED  TRADEMARK  OF  TANDY  CORP. 

2  or  More  Packages  Get  10%  Discount 
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CAM,con't... 
(kxk>  HOME    *■    PRINT    :    PRINT    "■    PRINT    :    PRINT      TftBt    l 

'****    I'TfH^UkO    PROGflM    ****" 
7^1^  PRINT    :    PRINT    :    PRINT    "INPUT   VfiRIftBLES   TO  BE 

USED  FOR':    PRINT        -   POWEF    CALCULATIONS  " 
7U15  PRINT    '■    PR:INT    :    INPUT    "l'lGNWYR.tt»l1i* 
^£0  PF  PLiT    "NO,    OF    MACHINES   "J  Ml 
7TG0         -PUT    "l         -    STD-HRS/UNIT   ";Li 
704C  INPUT    "HEDGE  PERCENT    "5S1 
7^60  INPUT    "RTT.    UTIL.    EFF. -FACTOR   'SFl 
7^50  PUT  RK  DAYS/MONTH    "5DJ 
7070  PRINT    :    PRINT    "OSCULATIONS:  "*  EH    =    (Ml    *  LI 

51)  /  FisAH  =  Dl   *  8:BH   =     INT    ((EH  /    AH)    *■  iOu 
+  .5)  /    I- 

z£  PRINT    :    PRINT    "EQUIVALENT  HOURS   =    '"  ?    INT    (EH 
-    1££   -*-   .5)    /    i-v 

t  *•_:  r PRINT    :    PRINT    "AVAILABLE  HOURS  =    "*** 
71iAJ     PRINT    :    PRINT    "EQUIVALENT  DIRECTS    =    'SDR 
7110      PRINT    :    PRINT    "FACTOR    INDIRECTS   BY    DIRECTS": 
PRINT    :,RS  R  PERCENTAGE" 

712        PRINT    :    INPUT    "AN         DRE  CALCULATIONS  Y/N  'SM 
C$3    IF      MO*   =   "Y"      TREti      701s: 
71  "vi  TO 

Listing  3B  Program  Segment  for  Calculating 
Manpower. 

and  maintain  a  progress  curve  sys- 
tem. Computer  aided  systems  makes 

this  task  even  more  practical . 
But,  what  is  a  progress  curve? 

Listing  4  (a,  b  and  c)  illustrates  a 
typical  curve  (simplified)  as  it  appears 
on  log  paper.  The  slope  of  the  curve 
represents  the  improvement  rate  or 

progress  of  your  manufacturing  sys- 
tem. The  curve  starts  with  the  time 

needed  to  build  the  first  unit  and  ends 
with  the  last  unit;  the  end  of  life  for 

the  product.  Standard  cost  of  the  pro- 
duct is  the  horizontal  line.  This  repre- 

sents the  estimated  or  predetermined 
labor  cost  of  the  product.  The  area  of 
the  curve  prior  to  the  standard  cost 
point  is  learning  cost.  The  area  of  the 
curve  after  the  standard  cost  point  is 

payback  resulting  from  increased  ef- 
ficiency. (Efficiency  is  determined 

from  the  ratio  of  planned  versus 
actual  manufacturing  costs.)  The 
slope  of  the  curve  changes  with  the 

effort  expended  to  support  manufac- 
ture of  the  product  and  the  slope  will 

be  different  for  the  type  of  product 
being  manufactured.  The  amount  and 
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Listing  4A  Example  of  a  Progress  Curve. 

skill  of  labor  needed  to  build  the  pro- 
duct influences  the  rate  of  progress. 

Light  electronics  assembly  typically 

progresses  on  an  80%  slope.  This 

improvement  is  somewhat  mislead- 
ing. The  progress  is  actually  a  20% 

reduction  in  assembly  time  each  time 
the  quantity  of  product  (produced 
continuously)  doubles.  I  included 

'produced  continuously'  because 

products  produced  other  than  contin- uously affect  the  learning  rate  and 
increase  the  standard  cost. 

I've  covered  the  subject  rather 
briefly  and  this  area  deserves  a  more 
thorough  treatment.  The  subject  of 
progress  curves  is  fascinating  and 

Once  the  standard  data  is 
developed,  it  is  an  easy 

step  to  computerize  the 

generation  of  labor  stand- ards and  costs  based  on 
work  content  description. 

provides  an  effective  way  of  predict- 
ing and  measuring  manufacturing 

productivity.  Here  are  a  few  of  the 
things  you  can  do  with  progress 
curve  techniques: 

Predict :  Direct  Labor  Hours 
Learning  Cost 
Rework  Cost 
Downtime 
Material  Cost 

Establish  Actual  Progress 
Indicate  Efficiency 
Determine:  Product  Cost 

Profit 
Line  Balance 

Manpower 
Management 

Support 
Product  Life 

There  are  a  number  of  calculations 

possible  that  determine  characteris- tics of  these  curves.  Simply  drawing  a 

curve  on   log-log   graph   paper  and 

making  predictions  on  several  alter- 
natives is  possible,  too.  Such  calcula- 

tions can  also  be  included  as  part  of  a 

computer  program.  In  this  case,  your 
predictions  on  several  alternatives  are 
made    quickly    and     automatically. 
Actual  data,  developed  over  product 
life,  can  be  input  and  adjustments 
made  to  the  support  of  the  product  as 
determined    by    the    results.    Profit 
goals  are  thus  kept  in  line  on  a  real 
time  basis. 
More  Data  Base  Users 

Quality  Plan  -  In  most  small  busi- 
nesses a  quality  plan  is  often  minimal 

to  non-existent.  If  your  business  is 
with  the  government,  then  a  quality 

plan  is  a  requirement  (with  few 
exceptions).  Again,  to  prevent  loss  of 
goodwill  and  customer  acceptance  of 
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THERE  ARE  SEVERAL  WAYS 
TO  BUY  A  SMALL  COMPUTER. 
HERE'S  WHY  BUYING  FROM  US MAKES  MORE  SENSE. 

We  offer  you  more  and 
better  choices.  Sunshine 

Computer  Company  sells  the 
best  selection  of  small 

computers  available 
including  DEC  s  11/03  and 

11/23,  Cromemco's  Z2-H  and 
System  Three,  the  new 
T!  99/4,  plus  the  best  of 
Apple  North  Star,  and 
Vector  Graphic.  From 
personal  systems  with 

floppy  disks  to  full- 
fledged  business  systems 
with  as  much  as  60 

megabytes  of  on-line 
storage.  We  can  help  you 
find  the  right  software, 
too.  We  feature  powerful, 

field-proven  packages  for 
general  business 
applications  by  companies 
like  Structured  Systems 
Group,  Serendipity  Systems, 
and  Professional  Systems 
Development,  Inc.  We  also 
offer  packages  for 
specialized  applications 
like  property  management, 
word  processing,  and  data 
base  management. 

Better  support  than  the 
little  guys.  When  you  buy  a 

system  from  us,  that's  just the  beginning.  We  stand 
behind  every  system  we 
sell.  Completely.  Our 

factory-authorized  service 
personnel  can  handle  any 
hardware  woes.  Our  expert 

programming  staff  can  help 
you  develop  new  applications 
or  modify  one  of  our  proven 
off-the-shelf  software 

packages  to  fit  your  special 
needs.  Try  getting  that 
kind  of  support  from  your 
local  computer  store. 

Better  prices  and  delivery 
than  almost  anyone.  Price  a 

system  from  one  of  the 
other  big  computer 
companies.  Find  out  how 
long  their  lead  time  is. 
Then  talk  to  us.  We  can 
sell  for  less  because  we 

buy  in  volume  and  pass  the 
savings  on  to  you.  And, 
since  we  have  most  models 

already  in  stock, 
delivery  is  prompt. 

We're  nearby.  We're 
freeway- close  to  all  of 
Southern  California, 
located  midway  between 
LA.  and  Orange  County,  just 
off  the  San  Diego  Freeway. 
Come  in  and  look  at  our 

demo  systems.  They're up  and  running  in  their 
optimum  configurations  so 
you  can  see  exactly 

what  you're  getting.  If  you are  out  of  the  Southern 
California  area,  try  our 
mail  order  service.  Many  of 
our  customers  have  found 
it  more  convenient  than 

going  to  their  local 
computer  store.  For  more 
information,  call 

(213)  327-2118. 

SUNSHINE  COMPUTER  COMPANY 
The  Sensible  Alternative. 
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CAM,con't... 
your  product,  a  quality  plan  Is  desir- 

able. Three  major  areas  of  your  pro- 
duction cycle  should  be  considered : 

Incoming  material  quality 
Inprocess  assembly 
Outgoing  product  quality 

The  Quality  Control  Handbook  by 
Juran  contains  a  wealth  of  informa- 

tion. The  material  covers  many  sizes 

and  types  of  manufacturing  environ- 
ments. Any  quality  environment  must 

be  designed  with  your  profit  in  mind. 
Quality  can  be  controlled  and  made  to 

pay  for  itself.  It's  very  easy  for  rejec- 
tionitis  to  creep  into  a  quality 
organization.  Organizing  your  quality 
plan  with  an  ACCEPTANCE  philo- 

sophy keeps  the  attitude  positive. 
You  want  to  ship  everything  you 
should  but  keep  below-standard 
items  from  getting  into  the  market. 

Report  and  Controls  -  Your  job  as 

- 

[S   PF 

i 

fHOSE    C  -•L'.L-TEI 

PS   =   f  DPE  *. 
HF    =  TOTAL 
K   =  TOTAL  NIT  #1 

3SE   REQUIF  ir  G    INPUT 

XI  = 
t"  'l  Lm 

I 

1  — I  i  > 

i  c  : 

N  = 

£1  = 

tOTE: 

ITS-AT  POINT  i 
NITS  -T  POINT 
[1   -T  POINT  *d 

HRS/L       ML  COST 

INT  -1 H0UI      r  AT  POINT.  *£ 

ONENT  (LOG  S/LOG  =  'i PROGRESS  SLOPE  AS  fl  DECIMAL 
T.  CALC  OF  »PS' 

CUM  LIN  ITS  S  LlnE  BPL  UNITS 
BE  THE  SAME  E€PENDING 

The  calculatioi  . 
I.E.  PA    .  ►  CALCULATIONS 

INPUT  WftRIfiBLES  TO  BE  USE!  FOP 
PROGRESS  CURVE  CALCULATIONS 

CUM  UNITS  RT  POINT  (X)  «  1212 
hRS/UNIT  RT  STD  COST  =  3.5 
SLOPE  AS  A  DECIMAL  =  .8 
CUM  UHITS  RT  POINT  #1  =  50 
CUM  UNITS  RT  POINT  #£  =  990 
HRS/UNIT  RT  POINT  #1  =  dZ 
HRS/UNIT  RT  POINT  #£  =  6 

CRLCULRTIONS: 

1.  TOTAL  -KXJRS  A1       1  =  2-4.41 

£•  "  AT  LIN  IT  1212  =  tc:; 

I.  PROGRESS  ELOPE  AS  R  \  =  71.62 

.  ENDS  The  PROGRAM 

kHICH  ONE 
OR    ̂ LL    - 

£130 

URRIfiBLES   ' 
PLOJLATIONS 

ii 

PR] 

PRINT    "INPUT 

cl* PF 

r  N.iT 

USE!   FOR:" 
[PUT   "CI 

PRINT    "PROGRESS  CURVE   I 

ITS  RT   POINT    i.)    = 

_   ii  • 

     ii 

50  INPUT    "HRS/UNIT  RT   STB   COST  =   u;Y 
£160  pUT    "SLOPE   AS  A  DECIMAL  =   "5S 
S17C  INPUT    "CUM   UNITS   RT   POINT   *1    =    "5X1 
£188  PUT    "CUM   UNITS    ̂ T   POINT   #2  =   "5X2 
S190  I -PUT    "HRS/UNIT  ^T   POINT   *1    =    "5Y1 
£196  INPUT    "HRS/UNIT- AT   POINT  *d  =   "5Y2 
££££  PRINT    :    PRINT    :    PRINT    "CALCULATIONS:  Mi    PRINT :   PRINT 

££:         IF      PC*   =    "^LL"      OF      PC*   =    "1"      THI  2300 
c£4y      IF      FC*    =    "2"      THEN      S400 
3E50      IF      PC*   =    "3"      THEti      S500 
£300   K   =   V   /   X   t    '•    LOG    i'Si    /      LOG    (2)) ^2135  k   =      IHT    (K   *   100  +    ,5)    /   100 
S31U      PRINT    :    PRINT    "1.    TOTAL  HOURS   RT    UNIT   111    = ;k 
2315   lr  PC*  <   >  "RLL"   THEM   PRINT  :  PRINT 

cS£0   IF   PC*  <      "RLL"   GOTO  £040 =  LOG  (S)  /  LOG  (2) 

0  HP  =  i  i  '.  t  .5)  t  (N  +  lj)  -  ii.?)  T  (N  +  I)  '. 
j  *  ( (tQ  ,-"  (N  +  l)i i4i5  hr  =    irrr  chr  *  100  +  .5)  /  100 
S4£6  PRINT  :  PRINT  "2.  TOTRL  HOURS  RT  UNIT  "5X5" _  ii  •  i  \r: 

S425  '  IF   PC*  <   ■  "RLL"   THEN  PRINT  :  PRINT 
3430   IF   PC*  <      "RLL"   GOTO  2040 
£500  SI  =  t  •  i  LOG  iVlM  -  i  LOG  (Y2)))  /  it    LOG  (X 
I.i  H  —  (  LOG  (X2))))  *  (  LOG  (2)) 
=516  PS  =  (2.718283  t  SI)  *  100 
E515  PS  =   INT  IPS  *  100  +  .5)  /  100 

2530  PRINT  :  PRINT  "S.  PROGRESS  SLOPE  RS  R  K  =  "5 FS 
SE5   IF  PC*  <   >  "RLL"   THEN   PRINT  :  PRINT 
S530   IF  PC*  <      "RLL"   GOTO  £040 
2546  PRINT  :  PRINT  :  PRINT  :  GOTO  £040 

Listing  4B  Sample  Progress  Curve  Calculation 

Listing  4C  Program 
Progress C 

a  manager  has  only  started  with  the 
development  of  a  manufacturing 

plan.  The  tasks  of  measuring,  inter- 
preting, reporting  and  implementing 

any  required  corrective  action  will 
now  become  the  major  activities. 
Timely  input  and  reaction  capability 
will  be  necessary  if  you  want  to  avoid 
panic  responses  to  real  problems. 
This  is  the  most  likely  area  for  com- 

puter aided  reporting.  With  all  your 
data  in  a  computer  data  base  it 
becomes  a  simple  matter  to  report  the 
status  of  any  (or  all)  of  the  various 
parts  of  your  manufacturing  plan.  By 
designing  the  system  to  generate 
output  on  an  exception  basis  the 
paper  flow  can  be  kept  to  a  minimum 
too. 

Your  predictions  on 
several  alternatives  are 

made  quickly  and  auto- 
matically. 

Don't  let  the  generation  of  reports 
become  an  activity  trap.  Generate 
only  the  information  needed  to 
support  your  decisions  and  avoid 
letting  the  computer  make  decisions 
for  you.  Computers  can  compare 
alternatives  on  a  cold  calculated 

basis.  But  computers  can't  make 
judgments.  Refer  back  to  the  rules  of 
thumb  by  Robert  Townsend.  This 

insight  into  the  potential  of  strangu- 
lation by  computer  output  is  signifi- 
cant. Let  your  computer  (or  auto- 
mated) system  work  for  you . 

Segment  for  Calculating 
urves. 

What  Did  He  Say  ? 

A  lot  of  information  has  been 
covered  in  this  article.  Some  of  it  in 

detail.  Some  of  it  glossed  over  pos- 
sibly a  little  too  much.  All  of  the 

information  needs  more  detail,  es- 
pecially the  section  on  progress 

curves  and  manufacturing  efficiency. 
This  section  would  be  well  placed  at 

the  beginning  of  an  extended  treat- 
ment of  computer  aided  manufactur- 
ing. Progress  curves  are  not  really 

complicated  and  the  benefits  derived 
from  their  use  in  planning  and 
measuring  are  invaluable. 

Specific  points  have  been  made, 
here  and  there,  that  I  think  computer 
aided  manufacturing  is  a  desirable 
direction  to  go.  I  have  also  tried  to 
make  the  point  that  you  need  to 
beware  of  over-extending  the  use  of 

computerized  automation.  It's  quite 
easy  to  wind  up  with  computerized 
trivia.  Especially  if  your  manual 

system  wasn't  effective  to  start  with.  I 
believe  in  letting  the  computer  only 
help  to  make  the  decisions. 

Computer  automation  of  all  the 
tasks  and  activities  described  in  this 
article  is  feasible.  I  have  written  some 

of  the  programs  I  think  are  needed. 
Utility  versions  have  been  included 

with  this  article  as  examples.  A  com- 
plete small  business  CAM  system  is 

the  intended  end  result.  Detailed 

expansion  of  each  section  will  in- 
clude these  programs  as  part  of  future 

articles  on  Computer  Aided  Manufac- 
turing. □ 
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Creative  Computing  can  help  you  select 
your  next  computer  and  get  the  most  out  of  it. 
What  are  you  looking  for  in  your  next 

computer  system? 

Most  people  say,  "more  memory, 
more  speed,  more  disk  capacity,  higher 

resolution  and  better  software."  We  dis- 

agree. In  fact,  we  don't  really  think  you 
should  buy  a  computer  system  any  differ- 

ently than  you  buy  a  TV  set. 

When  you  buy  a  TV  set  you're  really 
buying  family  entertainment  —  golf 
matches  and  football  games,  soap  operas 
and  movies,  news  and  drama,  Mork  and 

Mindy.  Aren't  you  doing  the  same  thing 
when  you  buy  a  computer?  Aren't  you 
buying  simulations  and  games,  data 
analysis  and  word  processing,  graphics 
and  music  synthesis  and  some  dreams  of 
new  applications? 

Unbiased,  in-depth  evaluations 

In  the  not-too-distant  future  you  will 
be  able  to  buy  dedicated  micros  for 
hundreds  of  different  applications.  These 

devices  probably  won't  even  be  called 
computers.  Today,  however,  putting 
together  a  system  is  pretty  much  up  to 
you.  But  maybe  we  can  help. 

At  Creative  Computing,  we  obtain  new 
computer  systems,  peripherals,  and  soft- 

ware as  soon  as  they  are  announced.  We 
put  them  through  their  paces  in  our  Soft- 

ware Development  Center  and  also  in  the 
environment  for  which  they  are  intended 

—  home,  business,  laboratory,  or  school. 
We  published  the  first  in-depth  evalua- 

tions of  the  Texas  Instruments  99/4, 
Radio  Shack  TRS-80,  Ohio  Scientific 
Challenger,  Exidy  Sorcerer,  Apple  II  disk 
system,  Heath  H-8,  and  APF  PeCos  I. 

When  we  say  unbiased  reviews  we 
mean  it.  More  than  once,  our  honesty  has 
cost  us  an  advertiser  —  temporarily.  But 
we  feel  that  our  first  obligation  is  to  our 
readers  and  that  editorial  excellence  and 
integrity  are  our  highest  goals. 

The  TI-99/4  has  excellent  color  graphics  and 
costs  $11 50  including  color  TV  monitor. 

Sorting :  A  Key  Technique 

While  evaluations  are  important,  the 
main  focus  of  Creative  Computing  maga- 

zine is  computer  applications  of  all  kinds. 
Many  of  these  require  that  data  be  re- 

trieved or  sorted.  Unfortunately,  most 
programming  texts  focus  on  the  bubble 

sort  (or  straight  insertion)  and,  very  infre- 
quently, another  technique  (usually  de- 

layed replacement)  and  let  it  go  at  that. 
Yet,  except  for  comparison  counting, 

the  bubble  sort  is  the  least  efficient. 
Tutorials  and  articles  in  Creative  Com- 

puting demonstrate  that  the  Shell-Metz- 
ner  and  Heapsort  are  from  50  to  13,000 
times  as  fast  as  the  bubble  sort!  Consider 
a  sort  of  100,000  items  on  a  DEC  System 10: 

Bubble  sort  7.1  days 
Delayed  replacement  3.8  days 
Heapsort  17.3  minutes 
Shell-Metzner  15.0  minutes 

Needless  to  say,  on  a  microcomputer,  a 
bubble    sort    of    even     1000    items    is 
agonizingly  long. 

Free  Sorting  and  Shuffling  Reprint 

Because  sorting  and  shuffling  (mixing 
a  list  of  items)  is  so  vital  in  most  program- 

ming, we  are  making  available  a  20-page 
reprint  booklet  on  Sorting,  Shuffling  and 
File  Structures  along  with  our  May  1979 
issue  which  has  several  articles  on  writing 
user-oriented  programs  and  making  the 
most  of  available  memory  space.  The 
reprint  booklet  and  issue  are  free  with 
1 2-issue  or  longer  subscriptions. 

Word  Processing :  For  Home  or  Business 

Word  processing  is  one  of  the  most 
talked-about  small  computer  applica- 

tions, but  what  does  this  really  mean? 
Four  primary  areas  are  served  by  an  effec- 

tive word  processing  system:  1)  data  or 
text  entry,  2)  data  storage  and  file 
manipulation,  3)  text  editing  and  4) 
formatting,  printing  and  reporting.  In  our 
evaluations  at  Creative  Computing,  we 
found  that  the  twelve  widely-available 
micro-based  systems  vary  widely  in  their 
capabilities. 

We  have  prepared  a  20-page  reprint 
booklet  which  we  will  send  free  to  new 

subscribers  along  with  the  sorting  book- 
let. Between  it  and  the  free  May  issue, 

eleven  micro-based  word  processing 
systems  are  discussed  along  with  points 
to  consider  when  purchasing  such  a 

system. 
At  Creative  Computing,  we  believe 

that  computers  can  be  of  benefit  to 
virtually  every  intelligent  person  in   the 

Contributing  editor  Ted  Nelson  (L)  is  author  of 

"Computer  Lib/ Dream  Machines."  Publisher 
David  Ahl  (R)  is  a  pioneer  in  computer  models, 
simulationsand  games. 

Free  reprint  booklet  and  issue  with  a  new  sub- 
scription toCreative  Computing. 

To  start  your  12-lssue  subscription  to  Creative  Computing,  circle  reader 
service  no  219  You  will  be  billed  $15. 
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country.  We  do  not  believe  that  the 

"Computer  priesthood"  should  confuse 
and  bully  the  public.  As  Ted  Nelson  stated 
in  the  Computer  Lib  Pledge,  we  do  not 
treat  any  question  as  a  dumb  question, 
since  there  is  no  such  thing.  We  are 
against  computer  terms  or  systems  that 
are  oppressive,  insulting  or  unkind,  and 
we  are  doing  the  best  we  can  to  improve  or 
replace  such  terminology  or  systems.  We 
are  committed  to  doing  all  we  can  to 
further  human  understanding  and  make 

computers  easy  to  understand,  inter- 
active wherever  possible,  and  fun  for  the 

user.  The  complete  Computer  Lib  Pledge 
is  contained  in  our  May  1979  issue  which 
we  are  furnishing  free  to  new  subscribers. 

Computer  literacy  to  everyone 

The  Creative  Computing  Software 

Division  is  participating  with  Children's 
Television  Workshop  in  an  important  new 
venture,  Sesame  Place.  These  theme 

parks  are  being  designed  to  bring  inter- 
active computer  games  and  simulations 

to  young  children  (and  their  parents)  and 
remove  the  mystique  of  computers  from 
the  youngest  segment  of  our  population. 
In  addition,  we  are  participating  in  pro- 

jects with  several  school  systems  and 
museums  to  write  reading  comprehen- 

sion and  ecology  simulations  software. 
We  are  also  involved  in  a  major  college- 
level  computer  literacy  project. 

As  a  subscriber  to  Creative  Comput- 
ing,  you  will   benefit  from   all   of   these 

activities.    Creative    Computing    is    the 
Number    1     software    and    applications 

magazine.  Subscribe  today  —  12  issues 
for  $15  ($9  saving   over  the  newsstand 
price).  Or,  beat  inflation  and  get  36  issues 

for  just  $40.   Money  back  if  you're  not 
satisfied.  Send  payment  or  Visa,  Master 
Charge  or  American  Express  number  to : Creative  Computing 

P.O.  Box789-M Morristown,  NJ  07960 

Save  time,  and  call  your  order  toll-free  to : 
800-631-8112 

(In  NJ  call  201-540-0445) 
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A  natural  alliance  in  the  "Energy  War" 

Car  Pooling  and 
Personal  Computers 

John  Craig 

V 

Several  years  ago  I  was  asked  if  I 
would  be  interested  in  joining  a  car 
pool.  I  rejected  the  idea  because  I 

liked  the  "freedom"  of  having  my  own 
car  available  during  the  day.  I've 
changed  my  mind  since  then.  Several 

years  ago  we  weren't  paying  a  ridicu- 
lous $1.00,  and  more,  for  a  gallon  of 

gasoline.  Furthermore,  the  "freedom" 
and  convenience  of  having  a  car 

parked  outside  each  day  while  I'm 
working  is  something  I  can  learn  to 
live  without.  The  day  of  the  car  pool 
has  arrived... and  we,  the  personal 
computing  community,  can  help 
make  it  a  reality.  It  makes  sense  as  far 
as  inflation  and  those  absurd  gas 
prices  are  concerned  (i.e.,  saving 
money),  in  making  a  real  contribution 

toward  energy  conservation  and  re- 
ducing air  pollution. 

How  to 
pick  up 
intelligent 
fnends. 

President  Carter  made  an  urgent 
plea  in  a  recent  speech  for  all 
Americans  to  pull  together  and  work 
toward  making  our  country  energy 
self-sufficient.  Whether  or  not  you 

like  Carter  isn't  very  important. 
Without  a  doubt,  what  he  said  is 
true...  we  do  have  to  start  pulling 
together  and  get  things  moving. 

There  are  tens  of  thousands  of 

personal  computer  systems  in  small 
and  medium-sized  towns  around  the 
country  which  could  be  used  for 
establishing     car     pools.     Through 

Stan  Broadway,  WNCI's  News  Director,  opera- 
ting the  WNCI  /  Radio  Shack  Car  Pool  System . 

pleading,  coercion  and  monetary 
inducements  I'm  hoping  I  can  get 
enough  owners  of  those  systems 
interested  in  this  idea  to  make  a 

significant  dent  in  the  problem  of 

energy  conservation.  It's  all  very  pos- 
sible, and  I'd  like  to  share  some  ideas 

on  how  we  can  do  it.  I  must  admit, 
however,  there  is  a  secondary, 
ulterior  motive  for  wanting  to  get 
personal  systems  involved  in  this 
problem.  We  can  get  some  good 
press  out  of  it.  The  newspapers  in  all 
of  those  small  and  medium-sized 
towns  will  probably  help  with  the 
effort  but  in  addition  will  give  some 
good  media  exposure  to  personal 

computing.  Eventually  the  wire  ser- 
vices and  national  magazines  will 

pick  up  the  stories,  too.  I  want  to  see 
us  do  what  we  can  to  help  with  the 
energy  problem  but  I  also  want  to  see 

personal  computing  grow  and  pros- 
per. This  kind  of  exposure  can  only 

help  meet  that  end. 

Commuter  Computer 

This  idea  resulted  from  a  trip  I 
made  to  Los  Angeles  recently  to  do  a 

story  on  a  non-profit  corporation 
called  Commuter  Computer.  The 
organization  was  formed  during  the 
energy  crisis  of  1973  under  the 
concept  of  a  regional  car  pooling 
system  supported  by  government  and 
private  industry.  They  offer,  free  of 
charge,  ride-matching  services  to  all 
residents  of  the  five  counties  of  Los 

Angeles,  Orange,  Ventura,  San  Ber- nardino and  Riverside.  They  currently 
have  5.6  million  people  registered 
with  the  system. 

I  visited  the  Ventura  County 
offices  of  Commuter  Computer  and 

spoke  with  Tricia  Price,  the  branch 
manager.  She  said  the  entire  project 

was  financed  primarily  by  the  Cali- 
fornia Department  of  Transportation 

(CALTRANS).  Additional  funding  is 

provided  by  the  five  county  govern- 
ments from  their  Federal  Aid  to  Urban 

Highway  Projects  funds  (FAU),  the 

City  of  Los  Angeles,  Southern  Cali- 
fornia Association  of  Governments, 

ARCO,  Security  Pacific  bank  and 
others.  The  annual  funding  comes  to 

approximately  $1.5  million. 
When  asked  what  kind  of  com- 

puter was  used  for  the  system  she 

replied  that  she  didn't  have  any  idea. 
She  said  the  Los  Angeles  City  com- 

puter serves  the  system  and  Com- 
muter Computer  is  provided  free  pro- 

cessing time  and  keypunching.  Reg- 
istration information  phoned  into  the 

five  county  branch  offices  is  trans- 
ferred to  a  form,  shown  in  Figure  1, 

which  is  then  forwarded  to  the  LA  City 

computer.  Figure  2  is  the  ride 
matching  information  mailed  to 

registrants. 
Commuter  Computer  in  Los 

Angeles  is  just  one  of  many  rideshare 
systems  which  have  been  established 
in  major  metropolitan  areas  around 

the  country.  It's  obvious  from  the 
numbers  that  big  cities  are  best  left  to 

the  big  systems  and  large  organiza- 
tions. I  hope  to  make  it  just  as 

obvious  that  small  communities  can 

be  taken  care  of  by  microcomputer- 
based  car  pooling  systems. 

Some  Of  The  First  Steps 

In  January  of  1979  there  was  a  fire 
in  the  Bay  Area  Rapid  Transit  (BART) 
tube  which  goes  under  San  Francisco 
Bay.   The  fire  shut  down    BART,    a 
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Car  Pooling,  con't... 

COMMUTER 
RIDESHARING  REGISTRATION 
Important -please  complete  and  return  this  registration  as 
soon  as  possible  to  obtain  optimum  computer  information  on 
commuter  ridesharing  opportunities. 

IF  you  have  recently 
registered  for  ridesharing 
through  your  employer 
ridesharing  program,  60  NOT 

complete  this  registration- 
pass  it  along  to  a  family 
member  or  friend 

Yes     Mo 

I    Have  you  ever  applied  to  a  Commuter  Computer  ridesharing  program  before1 

PLEASE  PRINT  all  information   Us*  only  one  letter  per  boi   Abbreviate  where  necessary    Be  specific  in  home  and  wort  address   Eaample   Is  it  a  Street  (St  I.  toad  IRd  i 
Avenue  (Ave  ).  etc'  Provide  apartment  (Apt  I  number  share  applicable 

NAME: 

HOME 
ADDRESS 

II    II    II    II   1         □ 

Last  Nam* 

first  Nam* 

Middle  Initial 

HOME  COUNTY (Check  onir  one  I 

Number  and  Street 

1    1    1 1    1 1    1    1 □ 
City 

1    1    1 
Zip  Code 

t~tti 
l  os  Angeles 
Orange 

San  Bernardino 
Rn*rS'd» 

V*ntur» 

M*K>r  street  or  boulevard  intersection  nearest  your  home  lEumpie   rViish.r*  Bind  at  La  Cienega  Bird  l 

I  Check  here  only  if  you  do  not  want  your  home  address  punted  on  ridesharing  matchiists 

COMPANY 
NAME: 

1   1 
WORK 

ADDRESS 

WORK  COUNTY 
(Check  only  one  I 

Numb*r  and  Street 
City 

/ip  Code 

A' 

Los  Ang*l*s 
Orang* 

San  Bernardino 
Riverside 

Ventura 

Meior  street  or  boulevard  intersection  nearest  your  work   (trample   Hollywood  Bird   at  Vine  St  I 

NORMAL     begin  work D WORK 
HOURS: bdp 

LEAVE  WORK 
EXAMPLE     Show430pmjs 

n Minutes 

'Cnectt  one  .       Hour 
Mmutes 

B
a
m
 

p  m 

iC
he
c 
 

k  on
* 
 

I   
    

  

Ho
u<
 

PHONE      Home  or  work  number 
NUMBER:      «rh*'*youmayb*r*ach«d        (213)     (714)      (805) 

Area  Code  (Circle  onei       Phone  Number »LTD-n 

off]  r*1o1  H'.I  ssy? 
mn 

GIVE 

IME 

Minutes  ICheck  one  ! 

hom*  phon* 

n*f* 

Ert*nsion  III  Any) 

NORMAL      "°w  do  you  usually  travel  lo  work'  Check  only  one 

METHOD       I      "I*"'0   °*""n«  *'on»   f    ~|  *uto  Carpooi  "|  Public  Bus i 

I  Commuter  Van  I    Commutrr  Bus 

Votorcycl* 

Oth*r 

RIDESHARING You  will  receive  tree  information  on  regular  ndeshanng  opportunities  now  available  to  you. 

and  a  list  of  other  interested  people  who  live  and  work  near  you »*s     No 

J   Do  you  t\a<n  a  car  available  for  rarpooimg' 

COMPu'f.»  uSC  ONl» 

izn  rm 

*»       *°         PROGRAM 

an 12 

IS 

This  information  is  true  and  correct   '  release  it  for  confidential  use  m  ridesharing 
FORM  ER  04     3/27  79 

SIGNATURE: DATE 
Write   Do  not  print 

Send  to  Commuter  Computer,  3440  Wilshire  Blvd..  Suite  610,  Los  Angeles,  CA  90010 

Send  this  application  for  your  free  personal  Ridesharing  Matchlist.  It  costs  you  nothing. 

Figure  1 

computerized  rail  system,  and  as  a 
result  the  freeways  coming  into  San 
Francisco  became  quite  congested. 
Ray  Schlitzer,  Chuck  Orr  and  Bernard 

Stone  of  Computerland/San  Fran- 
cisco came  up  with  an  idea  to  help 

alleviate  the  problem.  They  set  up  an 
Apple  computer  with  disk,  Hitachi 
monitor  and  Trendcom  printer  out  on 
the  sidewalk  in  front  of  the  store  and 

invited  passersby  to  fill  out  car  pool 
information  forms.  The  forms,  which 
had  been  run  off  on  the  printer,  asked 

for  the  person's  first  name,  home 
telephone  number,  zip  codes  at  work 
and  home,  working  hours  and  if  he  or 
she  preferred  to  drive  or  ride.  They  set 
it  up  outside  the  store  because  it  was 
felt  in  order  to  make  something  like 
this  work  it  had  to  be  accessible  to 

people.  Apparently  they  had  the  right 
idea  because  within  several  days  the 
system  contained  almost  300  names. 

The  service  was  free  and  the  regis- 

trants were  able  to  get  immediate 
feedback.  After  entry  of  their  data  into 
the  computer  it  printed  a  list  of  other 
people  from  their  area  who  were 
interested  in  car  pooling.  The  pro- 

gram was  improved  to  provide  more 
accurate  information  to  each  person 
by  using  a  sort  of  phone  prefixes 
within  zip  code  areas. 

This  free  community  service  was 
quite  rewarding  for  the  folks  at 
Computerland.  They  managed  to  get 
several  hundred  people  together  for 
car  pooling  and  their  enthusiasm  was 
further  rewarded  by  getting  some 
good  publicity.  The  Oakland  Tribune 
did  a  story  on  their  efforts  and  Chuck 
Orr  was  interviewed  for  three  tele- 

vision news  spots,  one  radio  news 
show  and  was  on  a  morning  radio  talk 
show. 

The  program  has  since  been  dis- 
continued because  the  Bay  Area  has 

an  organization  similar  to  Commuter 

Computer,  called  RIDES,  which  is 
better  equipped  to  handle  the  growing 
data  base  the  store  was  faced  with. 

The  Apple  system  was  using  a  data 
base  program  from  the  local  Apple 

user's  group  which  was  limited  to 
only  about  500  entries  because  of  a 
RAM-resident  sorting  technique. 

Needless  to  say,  that  wouldn't  be 
adequate  for  most  of  the  applications 
we'll  be  considering. 

When  transportation  workers 
went  on  strike  against  the  Central 
Ohio  Transit  Authority  earlier  this 
year  approximately  30,000  customers 
found  themselves  stranded.  Radio 
station  WNCI  launched  a  ridesharing 

program  to  get  people  with  cars 
together  with  those  who  normally 
used  the  transit  system.  Stan  Broad- 

way, WNCI's  News  Director,  realized 
after  24  hours  that  the  pencil  and 
paper  method  of  keeping  track  of 

people  calling  in  wasn't  going  to work.  He  called  the  local  Radio  Shack 
store  and  manager  William  Louden 
loaned  them  a  dual  disk  TRS-80  with  a 
modified  customer  mailing  list  pro- 

gram to  put  the  car  pool  program  into 
operation.  The  program  did  a  home 
zip  code  to  work  zip  code  search  and 
matched  up  people  according  to  their 
working  hours.  Everything  was  done 

over  the  phone.  Questionaires  weren't 
sent  out  to  participants  nor  were  lists 
of  the  people  from  their  areas.  The 
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Car  Pooling,  con't 
   COMMUTER  COMPUTER  CARPOOL  LIST    

8008001-112 
11/11/74 

KNOUSE CHARLES 

*  716  CHELSEA  RD 

REDONDO  BCH CA  90287 

WORK  ADDRESS:  100  TEMPLE  ST 

WORK  HOURS:  8:00AM  -   4:30PM 

PHONE:  (213)  378-8652  X  Home 

EMPLOYER  ID:  11623 

MAIL  LOC.:   1769 

HOME  MAP  SQUARE:  55-145 

WORK  MAP  SQUARE:  45-151 

CAR  AVAILABLE:   YES 

NAME 

FROM  YOUR  HOME 
FISHER 
GLOVER 
GLORIA 
GNANN 

HOME  ADDRESS 

MAP  SQUARE: 
RONALD  J  4136  ANDREWS  PL 

MARY 
LARRY     14123  SEPULVEDA  BLVD 
WAYNE 

WORK  ADDRESS 

WORK 

HOURS 
CAR AVAILABLE PHONE LOC/E> 

100  TEMPLE  ST  8:00- 
155  N  LOS  ANGELES  ST  8:30- 
155  N  LOS  ANGELES  ST  8:30- 
155  N  LOS  ANGELES  ST  8:30 

4:30 

5:00 5:00 

5:00 

FROM  OTHER 
OREAR 
KNIGHT 
FLEER 
SIMPSON 
KNOX 
KNOWLES 
FLO RES 
KNAPP 
BUCK 
KNUDSEN 
SIGNER 
BUNYARD 
KNOTTS 
MART I NO 
GLASS 
GLOYNE 
GLISTER 
STENEN 
GLEED 
GLOWA 
GLEASON 

MAP  SQUARES  NEAR  YOUR  YOUR  HOME: 
ROBERT 
DAVID 
LILLIAN 
ARTHER 
JOHN 
SIDNEY 
GLORIA 
RICHARD 
MARTHA 
TERRY 
A  J 
JIM 
ROSEMARY 
LARRY 
CHARLENE 
ELVIN 
JOSEPH 
SHARON  L 
ROBERT 
DONALD 
SUSAN 

332  3  W  ARTESIA  BLVD 
215  S  LUCIA  AV 
2911  GIBSON  PL 
822  W  173  ST 
1614  GOODMAN  AV 

525  SAPPHIRE  AV 
532  HELBERTA  AVE 
802  S  CATALINA  AV 
649  26TH  ST 

87214  PICO  BLVD 
1512  MONTEREY  BLVD 
5421  VICTOR  DR 
70  3  E  ARLINGTON  AVE 
7852  N  OARK  RD 

5542  N  SANDS  DR 

100  TEMPLE  ST 
135  THIRD  ST 
300  BROADWAY 
200  N  SPRING  ST 
300  BROADWAY 
220  TEMPLE  ST 
100  TEMPLE  ST 
220  TEMPLE  ST 
200  N  SPRING 
125  TEMPLE  ST 
155  N  LOS  ANGELES 
155  N  LOS  ANGELES 
155  N  LOS  ANGELES 
200  N  SPRING  ST 
200  N  SPRING  ST 
200  N  SPRING  ST 
250  MAIN  ST 
200  N  SPRING  ST 
300  BROADWAY 
125  TEMPLE  ST 
125  TEMPLE  ST 

8:00- 
7:45- 
8:00- 
8:00- 

8:00- 
8 :  DO- 

S'. 00- 

8:00- 
8:00- 

8:20- 

ST  8:30- 

ST  8:30- 
ST  8:30- 

8:00- 
8:00- 
8:00- 
8 :  DO- 

S'. 00- 

8 :  DO- S'. 20- 

8:20- 

4: 
4: 
4: 4: 
4: 

4: 

4 
4 
4 
4 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 

30 
15 

30 30 
30 
30 30 

30 30 
45 00 

00 

00 

30 
30 
:30 

:30 :30 

:30 :45 
:45 

NO 
NO NO 

NO 

YES YES 

YES 
YES 
YES 

YES YES 

YES 

NO YES 
NO 
NO 

YES 

NO 
YES 

YES 

NO 

HO 
YES 

(213)  860-4545  HOMI 
(213)  482-6895  HOMI 
(213)  376-8952  HOMI 
(213)  482-5339  HOMI 

(213) 
(213) 
(213) 
(213) 
(213) 

(213) 
(213) 
(213) 
(213) 
(213) 
(213) 
(213) 

(213) 

(213) (213) 
(213) 

(213) (213) 
(213) 
(213) 
(213) 

860- 

378- 
456- 
485- 

456- 456- 

532- 
532- 
378- 

620- 482- 

482- 482- 

485- 
482- 

485- 

456- 
456- 372- 

620- 
620- 

3435 HOMI 9895 

HOMI 
8877 HOMI 
3325 HOMI 
9873 HOMI 
2323 HOMI 6161 HOMI 

1092 HOMI 
6648 HOMI 
1970 554 
5522 

145 

6660 HOMI 
7538 HOMI 
5028 HOMI 

9310 HOMI 

2323 HOMI 

1237 
HOMI 8873 

928 

•5258 

HOMI 

•8585 

HOMI 

-7889 

HOME 

*  AT  YOUR  REQUEST,  YOUR  HO?lE  ADDRESS  DOES  NOT  APPEAR  ON  THE  MATCH  LISTS  OF  OTHERS. 
   SEE  OTHER  SIDE  FOR  ADDITIONAL  INFORMATION  AND  INSTRUCTIONS    

INSTRUCTIONS  AND  INFORMATION 

^ 

FORMING  A  CARPOOL 

The  information  on  your  list  is  provided  to  help  you  form  a  carpool. 
It  is  up  to  you  and  the  others  on  your  list  to  make  carpool  arrangements. 
Here  is  how  you  might  use  this  information  in  setting  up  or  adding  to 
your  carpool. 

•  Examine  your  list  and  identify  those  who  would  be  the  best 
auto-mates  for  you.  Check  home  address,  work  address  and 
work  hours.  Even  though  the  hours  listed  may  be  slightly 
different  than  yours,  adjustments  m  scheduling  may  make 
carpooling  more  convenient. 

•  Call  potential  auto-mates  Check  to  see  if  the  phone  number 
is  a  home  or  work  phone  and  call  at  an  appropriate  time 

•  Make  specific  arrangements:  who  will  dnve  and  what  days, 
where  you  will  meet,  time  of  departure,  and  expenses  to  be 
shared. 

•  Agree  on:  what  will  happen  if  someone  is  late,  what  should 
be  done  in  case  of  illness  or  change  of  plans 

•  Discuss  other  considerations:  the  type  of  car,  the  route  to  be 
traveled,  adequacy  of  insurance  coverage  and  personal  prefer- 

ences such  as  smoking,  type  of  music,  etc. 

•  Save  your  list  for  future  reference  You  may  want  to  add 
others  to  your  carpool  in  the  future.  Also,  you  can  use  the 
top  portion  of  this  list  to  make  deletions,  request  new  lists 
and  to  make  corrections. 

REMEMBER  those  on  this  list  are  also  interested  in  forming  a  carpool. 

So  go  to  it.  JOIN  A  "74  POOL"! 

DELETIONS 

If  you  wish  your  name  to  be  removed  from  the  carpool  data  file,  check 
the  appropriate  box  above,  detach  the  upper  portion  of  this  page  and 
mail  it  to  Commuter  Computer 

NEW  LIST  REQUESTS 

If  you  feel  that  the  match  list  from  your  initial  request  is  not 
satisfactory,  and  you  would  like  to  re-apply,  do  not  fill  out  a  new 
application  form,  but  check  the  appropriate  box  above,  detach  and 
mail  to  Commuter  Computer   A  second  list  will  be  sent  to  you. 
which  might  contain  additional  names  not  available  when  your  first 
request  was  answered   Your  request  for  a  second  list  should  not  be 
made  immediately  after  receiving  the  first  list,  because  time  will  be 
needed  to  get  other  people  into  the  system  Thus  you  should  wait  at 
least  a  month  before  submitting  a  new  request. 

CORRECTIONS  AND  REVISIONS 

The  people  on  your  list  were  matched  with  you  using  the  .niormanon 
you  provided.  If  the  matching  information  is  incorrect,  or  you  wish 
to  change  some  of  the  data,  check  the  appropriate  box  above,  and  make 
the  change  directly  on  the  reverse  side  by  crossing  out  the  incorrect 
information  and  printing  the  correct  data.  Detach  the  upper  portion 
and  mail  it  to  Commuter  Computer. 

INSURANCE  COVERAGE 

Please  check  with  your  individual  insurance  agent  to  see  it  you  are 
adequately  covered  for  carpooling  and  if  your  insurance  coverage  will 
be  affected  in  any  way  as  a  result  of  carpooling. 

Figure  2 
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system  was  capable  of  handling  ap- 

proximately 600  entries. 
With  the  settlement  of  the  strike 

the  system  was  eventually  retired  but 
the  success  of  the  program  has  en- 

couraged the  city  of  Columbus  to  set 
up  a  permanent  car  pool  system  to 
help  in  conservation  and  traffic 
reduction.  An  interesting  side  note  is 
that  Bill  Louden  has  received  re- 

quests for  copies  of  the  program  from 
several  sources,  including  the  Michi- 

gan Transportation  Authority,  who 
wanted  to  adapt  it  to  a  larger  system. 
The  idea  of  someone  actually  doing 
that  seems  farfetched  but  it  does 
indicate  a  real  interest  exists. 

Population  and  Area  Considerations 

I  only  wish  that  I  had  had  a  car  pool 
system  in  operation  for  a  period  of 
time  and  could  relate  the  actual 

problems  encountered  in  setting  one 

up.  Unfortunately,  that's  not  the  case. 
I  have,  however,  put  together  some 
examples  (using  a  dummy  data  base) 
which  should  provide  some  ideas  on 
how  to  attack  the  project. 

Our  primary  "model"  will  be  based on  a  section  of  the  Central  California 

Coast  consisting  of  the  cities  of  Santa 

Barbara,  Solvang,  Lompoc,  Vanden- 

berg  AFB  and  Santa  Maria.  We'll 
assume  the  system  is  somewhat 
centrally  located,  in  the  town  of 
Lompoc  (population  25,000).  Figure  3 
is  a  diagram  of  the  cities  illustrating 

the  possible  "commuting  paths." 
Lompoc  is  a  city  with  two  or  three 

industries  which  attract  few  people 
from  other  cities.  Most  of  the  people 
working  for  those  companies  live  in 
Lompoc.  A  large  number  of  people 
from  Lompoc  work  at  Vandenberg  Air 
Force  Base  which  is  15  miles  away. 
There  are  also  a  couple  of  hundred 
people  from  Lompoc  who  work  at  the 
Federal  Correctional  Institution  (FCI). 
Several  companies  in  Santa  Maria, 
Solvang  and  Santa  Barbara  also 
attract  people  from  Lompoc.  The  path 
between  Lompoc  and  Santa  Maria  (30 
miles)  is  bi-directional  but  is  pretty 
much  one  way  from  Lompoc  to  Santa 
Barbara  (50  miles).  This  is  because 
the  cost  of  living  and  housing  is  so 
expensive  in  the  Santa  Barbara  area 
that  many  people  live  in  Lompoc, 
which  is  somewhat  lower,  and  com- 

mute. These  people  are  prime  candi- 
dates for  car  pooling.  Santa  Barbara 

also  attracts  people  from  Santa  Maria 
and  the  town  of  Solvang.  Solvang  is  a 

Figure  3 
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Danish  "tourist"  community,  also 
with  a  high  cost  of  living,  and  many 
people  working  in  the  stores  and 
shops  come  from  Lompoc  and  Santa 
Maria.  Some  of  the  people  living  there 
commute  to  Lompoc,  Santa  Maria 
and  Santa  Barbara  for  work. 

There  we  have  a  simplified  look  at 
the  demographics  of  the  area.  You 
should  start  thinking  about  the  same 
things  with  regard  to  your  community 
and  neighboring  towns.  The  next  step 
is  to  get  a  map  of  the  area  and  break  it 
up  into  grids.  The  map  in  Figure  4  has 
the  area  broken  up  into  21  sections  (A 
thru  U).  This  is  fine  for  getting  the 

"big  picture"  but  maps  of  the  indivi- 
dual towns  will  be  needed  to  identify 

exactly  where  people  live  and  provide 

identification  of  boundary  lines.  It's 
important  to  break  each  community 
out  in  a  grid  by  itself  so  that  one  area, 

or  grid,  doesn't  try  to  encompass  too 
large  a  population. 

Perhaps  your  reaction,  after  look- 
ing at  Figure  4,  is  that  the  area  and 

population  is  too  great  for  a  floppy 

disk-based  micro  to  handle?  I  don't 
think  so.  Keep  in  mind  that  many  of 
the  small  communities  being  served 
are  in  fact  fairly  small  communities. 
According  to  Commuter  Computer, 

carpool 
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the  percentage  of  a  community's 
population  which  registers  for  a  pro- 

gram such  as  this  is  usually  difficult 
to  determine.  Some  cities  might  have 
as  much  as  70%  of  the  population 
commuting  each  day  and  others 
might  have  70%  of  the  population 
working  in  that  city.  However,  for  our 
purposes  we  need  to  come  up  with 

some  kind  of  "guesstimate"  so  we'll 
have  an  idea  of  whether  we're  getting 
in  over  our  heads  or  not.  With  that  in 

mind,  let's  assume  that  10%  of  the 
total  population  will  register  for  the 

system  (and  as  gas  availability  de- 
creases, that  percentage  increases). 

The  folks  at  Commuter  Computer  told 
me  that  was  a  realistic  figure  for  the 

As  an  example  of  a  much  smaller 
"model"  let's  consider  the  small  town 
of  Tularosa  in  southern  New  Mexico. 
Tularosa  has  a  population  of  3,500. 

Many  of  its  residents  work  in  neigh- 
boring Almogordo,  a  distance  of  12 

miles.  Some  drive  up  into  the  moun- 
tains to  work  at  the  race  track  and 

other  industries  in  the  city  of 
Ruidoso.  Others  commute  to  Hollo- 
man  Air  Force  Base  and  White  Sands 

Proving  Grounds  (40  to  50  miles).  A 
very  small  system  could  handle  the 
task  if  only  350  residents  (10%)  of  that 
sleepy  little  town  registered  for  car 
pooling. ..and  there  would  still  bealot 
of  gasoline  saved  each  day.  With 

these  samples  in  mind,  let's  take  a look  at  some  of  the  data  requirements 
and  the  kind  of  software  needed  for 
the  job. 

JOIN  THE 

GASPAYERS'  REVOLT maximum  estimate.  The  total  popu- 
lation of  the  area  we've  been  discus- 

sing is  approximately  101,500  (which 

doesn't  include  Santa  Barbara  since 
most  of  the  commuting  will  be  into 
that  city).  This  means  we  can  expect  a 
maximum  of  approximately  10,150 
people  to  register  for  the  program. 

System  Requirements 

Without  a  doubt,  the  system  must 
have  a  minimum  of  dual  floppy  disks 

or  high-speed  cassettes  for  external 
mass  storage.  For  some  applications 
a  mini-disk  system  will  be  adequate. 

Others  will  require  a  standard  8"  disk 
=^7T 

Figure4 

\ 

"~C 

system.  Going  beyond  that  we  have 
double-density,  quad  and  perhaps 
even  hard  disk  systems. 

Before  we  get  into  the  various 

storage  systems,  and  their  capaci- 

ties, we  should  define  the  data  we'll be  dealing  with.  The  heart  of  this 
whole  system,  particularly  because 
it's  micro-based,  is  going  to  be  the 

mass  storage.  People  aren't  going  to 
take  this  idea  seriously  unless  we  can 
come  up  with  some  sound  figures  on 
just  what  a  micro  system  can  do.  And, 

as  we'll  see,  convincing  "them"  will 
become  important  when  it  comes 
time  to  try  to  obtain  financing. 
Because  most  floppy  disk  systems 
are  relatively  low  in  capacity  (relative 

to  hard  disk  systems)  it's  important 
that  we  define  our  data  in  a  frugal  and 
miserly  fashion. ..with  the  objective 
of  getting  as  many  records  as 
possible  onto  a  diskette  (one  record 

being  all  the  data  from  one  regis- trant). 

The  big  systems,  such  as  Com- 
muter Computer,  aren't  as  concerned 

with  storage  requirements  as  we  are 
and  as  a  result  are  able  to  offer  their 
"customers"  more  than  we  can.  Our 
objective  should  be  to  come  up  with 
the  least  number  of  characters  pos- 

sible for  a  single  record.  With  that  in 

mind,  refer  to  Table  1  and  we'll  see what  can  be  included... and  what  can 
be  left  out. 

Table  1  defines  the  fields  for  a 

complete  record,  with  the  objective  of 
coming  up  with  a  maximum  length  of 
64  characters.  There  were  a  couple  of 

things  which  had  to  be  deleted  in 
order  to  meet  that  objective.  The 

home  address  and  major  intersec- 

tions near  the  registrant's  home  along 
with  the  work  address  were  the  main 

things  to  go.  A  person  signing  up  for 
the  ride  matching  service  is  primarily 
interested  in  getting  phone  numbers 
of  other  people  in  her  area.  Most  of 
the  coordination  is  done  over  the 

phone... and  there's  no  reason  why 

the  party  at  the  other  end  can't  provide a  home  and  work  address. 

— 

. 
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Number  of 

Field  Characters 

Last  Name   17 
First  Name   11 
Phone  Number   10 
Home  or  Work  Phone?   1 
Work  Starting  Hour   4 
Word  Ending  Hour   4 
Days  of  Week   1 
Category  (Drive,  Share,  Ride)   1 
Home  Map  Grid   1 
Work  Map  Grid   1 

Field  &  Record  Separators   11 

Total  Characters 
62 

V 

Table  1.  Field  lengths  and  specifi- 
cations for  a  64-character  car  pool 

registrant  record. 

17  and  11  characters  for  last  and 
first  names,  respectively,  are  more 
than  adequate.  Inclusion  of  the  area 
code  in  the  phone  number  would  be 
advisable  since  some  places  border 
on  two  different  codes.  The  program 
could  convert  the  work  starting  and 
ending  hours  to  military  time,  saving 
two  bytes  to  specify  AM  or  PM.  The 
days  of  the  week  can  be  stored  as  a 
single,  encoded  byte.  The  home  and 
work  grids  could  be  deleted  and  the 
person  receiving  the  information 
would  have  to  assume  that  the  data 
dealt  with  someone  from  his  area. 
However,  the  grids  probably  should 
be  included  as  a  good  psychology 
measure.  (It  would  be  a  good  idea  for 
the  person  to  have  a  map,  such  as  the 
one  in  Figure4,  toreferto  when  filling 
out  the  application  form,  and  for  later 
reference.)  The  field  and  record 
separators  bring  the  total  characters 
per  record  to  62. 

Table  2  lists  the  storage  capacities 

for  various  single-density  mass  stor- 
age systems  available  for  personal 

computers.  Using  the  8"  CP/M  entry 
as  an  example,  the  figures  were 
arrived  at  by  multiplying  the  number 
ot  tracks  by  the  number  of  sectors  to 
obtain  the  total  number  of  sectors. 
This  was  then  multiplied  by  the 

number  of  data  bytes  (i.e.,  a  for- 
matted diskette)  per  sector  to  obtain 

the  total  bytes  per  media.  The  first 
drive  usually  contains  the  operating 
system,  directory  and  the  car  pool 
program  (arbitrarily  set  at  4K  -  either 
assembly  language  or  BASIC)  which 

are  totalled  up  under  "1st  Drive  Over- 
head." This  overhead  is  then  sub- 

tracted from  the  total  capacity  to  yield 

the  "1st  Drive  Capacity."  That  figure 
is  added  to  the  "2nd  Drive  Capacity" 

to  obtain  the  "Total  Capacity."  The 
total  is  then  divided  by  64  (the  length, 
in  bytes,  for  each  record)  to  provide 

the  "Total  Number  of  Records."  The 
various  media  have  been  listed  in 
descending  order  and  the  Radio 

Shack  TRS-80,  partly  because  of  its 
tremendous  overhead,  comes  in  last. 

The  purpose  behind  this  exercise 
has  been  to  provide  data  for  deter- 

mining the  type  of  micro  system,  and 
mass  storage,  for  different  popula- 

tion level  car  pool  systems.  The  10% 
figure  arrived  at  earlier  for  the 
California  Central  Coast  area  (10,150) 
would  require  that  we  look  at  a  system 
capable  of  handling  that  amount  of 
data... and  provide  for  future  expan- 

sion. An  important  point  to  keep  in 
mind  is  the  cost-effectiveness  of 
adding  a  third,  and  some  cases 
fourth,  drive  for  increased  storage. 
More  importantly,  however,  is  the 
absolute  necessity  for  having  a  car 
pool  program  which  allows  for  such 
expansion. 

There  are  a  number  of  systems  on 

the  market  using  the  8"  version  of 
CP/M  (and  also  a  few  5"  mini  ver- 

sions). The  Beta-1  and  North  Star  disk 
drive  can  be  adapted  to  several 

systems.  The  table  isn't  all-encom- 
passing, especially  since  it  doesn't include  prices,  but  should  serve  as  a 

guideline  in  system  selection. 
One  of  the  objectives  of  this 

article  is  to  call  upon  the  readers  of 
Creative  Computing  to  develop  car 
pool  programs  for  various  systems 
and  submit  them  for  publication.  We 
would  like  to  see  as  many  systems 
established  around  the  country  as 
possible  and  sharing  such  programs 

printout,  which  would  be  sent  to  an 
applicant,  of  some  dummy  data  using 
the  CP/M  version  of  WHATSIT.  The 
data  is  based  on  the  California 
"model"  discussed  earlier  and  uses 

map  grids  from  Figure  4.  This  parti- 
cular data  base  wouldn't  be  the  most 

efficient  for  most  applications. ..but 
would  certainly  work  for  some.  One  of 

the  biggest  problems  in  implement- 
ing it  would  be  the  necessity  for  the 

operator  to  use  great  care  in  entering 
all  of  the  information  (the  entries  are 
lengthy).  The  overhead  for  the  CP/M 
version  is  also  fairly  steep ;  2  bytes  for 
CR  &  LF  for  each  128  byte  sector  plus 
18  bytes  per  entry  for  pointers  along 
with  a  startup  overhead  of  4K  on  the 
1st  drive.  On  the  other  hand,  WHAT- 

SIT uses  variable  length  fields,  rather 
than  fixed,  and  is  efficient  in  that 
respect.  If  you  implement  a  car  pool 
system  using  this  data  base,  or 

something  else,  we'd  like  to  hear about  it. 

Funding :  The  Unanswered  Questions 

My  original  idea  was  to  appeal  to 

schools,  computer  stores  and  indivi- 
duals to  form  car  pools  with  personal 

How  to  get  80 
miles  per  gallon 

through  the  pages  of  Creative  will 
help  accomplish  that  goal.  Suggested 
specifications  for  the  program  are 
listed  in  Figure  5.  A  most  important 
consideration  is  that  the  data  entry 
portion  of  the  program  have  a  lot  of 

human  engineering  and  be  very  for- 
giving (which  is  actually  important 

criteria  for  any  program).  The  printout 
of  data,  shown  in  Figure  6,  should 
also  be  easily  read  and  understood  by 
those  using  it. 

There  are  some  existing  data  base 
programs  which  could  be  adapted  for 
this     application.     Figure    7     is     a 

computers  as  a  public  service.  In 
some  cases,  that  will  be  possible. 
However,  a  lot  more  people  will  get 
fired  up  about  the  project  if  they  can 

receive  funding  for  their  efforts.  (I'd 
really  like  to  see  "Grey  Power"  get involved  in  this.  It  seems  that  such  a 

project  would  be  quite  interesting  for 
retired  and/or  elderly  persons  in 
hospitals,  homes  and  retirement 
hotelsand  communities.) 

On  the  matter  of  funding  we  have  a 
slight  problem.  If  this  was  some  kind 
of  a  welfare  program  we  could  very 
likely  get  funds  from  the  federal  and 
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System 

Data  Bytes/ 
Track*   Sectors    Sector 

Beta-1  Hi-Speed 
Cuiltl  (HECA) 

Radio  Shack 
Model  II 

Micropo 1  is 
Mod  II 

8"  CP/M 
V«r  1.4 

Commodore 
PET 

Compu-Th ink 
(PET) 

Micropo  1  is 
Mod  I 

App  1  e 
DOS  3.  2 

Heath  CP/M 
(Lifeboat) 

North  Star 
Release  4 

Heath  H8 
HDOS 

77 

77 

77 

1000 

26 

16 

26 

670  Blocks 

Radio  Shack 

TRS-80  (DOS  2.  2) 

Notes 

40 

33 

35 

40 

35 

40 

35 

16 

256 

256 

256 

128 

256 

256 

1st  Drive 
Overhead 

5,  120 

1st  Drive 
Capac  i ty 

506, 880 

70, 600     425, 000 

16, 384     299, 008 

12, 800     248,  152 

4,096     167,424 

16 256 

13 256 

20 128 

10 256 

10 256 

10 256 

8,  192 

16,  384 

17, 408 

1 1 , 776 

7,  168 

27, 187 

30, 000 

155,648 

126,976 

99, 072 

90, 624 

82, 432 

75,213 

55, 000 

2nd  Drive 
Capac  i  ty 

510, 976 

480,  000 

311,296 

247, 552 

171,520 

159,744 

135,264 

113, 152 

94, 720 

89, 600 

94, 208 

85, 000 

Total Capac  i  ty 

1,  017, 856 

905, 000 

610, 304 

495, 704 

338, 944 

315,392 

262, 240 

212,224 

185, 344 

172,032 

169,  421 

130, 000 

Total  Number 
of  Records 

15,904 

14, 136  * 

9,536 

7,745 

5,296 

4,  928 

4,  097 

3,  316 

2,896 

2,688 

2,  647 

2,031 

1.)   The  Beta-1  requires  1,024  bytes  for  directory.  Operating  system  is  in  EPROM.   (Access  time  for  this  system  is  34 
seconds  worst  case  and  10  seconds  average.)   Double  density  option  available. 

2. )   8"  CP/M  -   Tracks  0  fc  1  are  reserved  for  DOS  on  all  diskettes.   Double  and  quad  density  versions  available. 

3. )   North  Star  -  DOS  Release  4.0  occupies  3,072  bytes.   Double  and  quad  density  versions  available. 

4. )   Apple  -   Tracks  0,  1  and  2  are  dedicated  to  the  DOS  and  track  17,  on  all  diskettes,  is  reserved  for  directory. 

5.)   Both  the  Compu-Thmk  and  Commodore  systems  have  the  operating  system  in  PROM.   The  directory  overhead  has  already 
been  subtracted  from  the  670  blocks  listed  for  the  PET  and  1  track  is  used  for  directory  on  the  Compu-Think. 

*   6.  )   TRS-80  -  Model  II  is  available  only  in  double  density  version.   The  overhead  for  Model  I  and  II  is  quite  high  because 
the  BASIC  and  several  utilities  are  included  along  with  the  DOS  and  the  4K  car  pool  program.   Rounded  off  figures  were 
supplied  by  Radio  Shack  and  have  slight  d iscrepenc i es . 

7.)   There  are  a  number  of  systems  with  mini-disc  drives  available  on  the  market  which  will  have  capacities  similar  to  the 
other  mini  drives  listed. 

S. )   REMEMBER:   Capacity  isn't  everything.   Some  of  the  systems  listed  above  are  quite  easy  to  use,  both  from  the 
programmer  and  end-user  standpoint,  and  some  are  very  poor.    In  addition,  some  systems  have  much  more  software  available  than 
others.    

Table  2.  Data  capacity  for  various  single  density  personal  computer  mass  storage  systems.  1st  drive  will  contain  overhead,  consisting  of  the  DOS,  directory  and  the  car 

pool  program  (assumed  to  be  4K  in  all  cases)  with  remainder  allocated  to  data  storage.  2nd  drive  for  data  storage  only.  Total  number  of  records  is  based  on  64-character 

records.  All  values  are  expressed  in  decimal.  In  most  cases,  double  density  and  quad  density  values  can  be  determined  simply  by  multiplying  the  single  density  "Total 

Number  of  Records"  figure.  That  approach  is  not  always  accurate,  particularly  with  standard  8"  CP/M  systems,  due  to  varying  formats  from  one  manufacturer  to  another and  the  lack  of  standards. 

V 

state  governments  without  any  prob- 
lem. If  it  was  to  study  a  problem, 

rather  than  offer  a  solution,  we  could 

probably  obtain  funding,  also.  I've 
never  had  any  dealings  with  the  self- 
perpetuating  bureaucracies  of  the 
federal  government  and  after  the 
experience  of  trying  to  get  some 
answers  to  my  questions  on  this 

matter,  I'm  not  sure  I'll  ever  want  to 
again.  In  all  fairness,  I  did  run  across 
some  conscientious  individuals  on 
both  the  state  and  federal  levels  who 
were  very  helpful.  Unfortunately,  the 
people  I  thought  could  provide  the 

most  help  were  the  least  helpful.  For 
example,  a  Mr.  Lew  Pratsch,  with  the 
Department  of  Energy,  is  in  charge  of 
Car  Pool  and  Van  Pool  Programs.  I 
tried  calling  him  several  times... 

couldn't  get  a  return  call. ..and  was 
finally  told  that  he  was  "tied  up  with  a 

project  for  the  White  House."  His 
phone  number  is  (202)  376-4436. 

Things  weren't  much  different 
with  the  Department  of  Transporta- 

tion...which  is  where  I  was  hoping  to 
finally  find  some  light  at  the  end  of 

the  tunnel.  The  Department  of  Trans- 
portation, through  the  Federal  High- 

way Administration,  has  divided  the 
country  up  into  10  regions.  There  are 
offices  in  major  cities  in  each  of  those 
regions  and  district  offices  in  each 
state  capital.  The  counties  and  cities 
in  each  state  which  have  populations 
exceeding  200,000  are  required  by  the 

federal  government  to  establish  Met- 
ropolitan Planning  Organizations 

(MPO).  These  MPO  offices  may  be  a 
starting  point  for  us. ..I  hope. 

One  of  the  major  objectives  of  this 
article  was  to  provide  guidelines  and 
exact  procedures  for  going  after 

funding  for  a  car  pool  system.  Unfor- y 
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:-r:l  5  TC  GRIG 
:-r:e  s  tc  grid 
I-RII-  5  TO  GRID 

SR  ID  E  TC  "-F.  1 1 
"RID  E:  TO  C-F.  II' 
Thit ' =     *i ! 

r  = 

ChRFOOLER' s  GEORGE  THOMPSON 
ChRFOOLER'  =  hLVOE  beebe 
ChRFOOLER' s  HOWhRD  lukk 
ChRFOOLER' £  FETE  BICKERDIKE 
ChRFOOLER'  ■     OhVIO  BRYhNT 

•EOROE  THOMPSON 

IEOROE  THOMPSON' =  PREFERENCE'S  SHARE  DRIVING 
GEORGE  THOMPSON"  =  WORK  ADDRESS' s  SAMTEC.  BLDG  7000.  "AFE  93417.    PH  S00-?444. 
GEORGE  THOMPSON'S  ADDRESS'S  817  N.  F  ST.  LOMPOC  93436.  PH  555-10 
That'  =  *1 1 ■ 

HOURS   8AM  -  4  30PM. 

JhAtt  if 
ALVCE  5EEBZ 

riLVCE  BEEBE"  =  ADDRESS'  s  4400  W.  LEMON.  LOMPOC  93436.   PH  666-3434. 
mLYCE  BEEBE'  =  WORK  ADDRESS1  s  FEC.  415  NEW  MEXICO.  "AFB  93437.   PH  798-2000.   HOUR'! 
mLVCE  BEEBE' s  PREFERENCE' s  SHARE  DRIVING 
That' s  air 

Ah  a  t  s  1 1  ̂ 
HOWARD  LUKK 

HC-WARE  LUKK'  I  ADDRESS*  f  3277  LOMFOC-ChSMALIh  ROAD.  LOMPOC  93436.   PH  333-7000. 
HOWARD  LUKK'  =  WORK  ADDRESS'S  BENDIX.  BLDG  640.  "AFB  93437.   PH  455-1234.   HOURS-  4PM 
HOWARD  LUKK' s  PREFERENCE'S  RIDE  ONLY 

That ' 5  all' 

4hali  i  -  " 
FETE  BICKEP.L'IKZ 

PETE  BICKERDIKE' s  mDDRESS' s  53  N.  A  ST.  LOMPOC  93436.   PH  554-7777 
PETE  BICKERDIKE' s  WORK  ADDRESS'S  SAMTEC.  BLDG  7000.  "AFB  934C7.   PH  800-6^66, 
PETE  BICKERDIKE' s  PREFERENCE'S  DRIVE  ONLY 
That'  s  all 

W  h  a  r  =  ;  '.  ~ DAVID  BRYANT 

DAVID  BRYANT'S  ADDRESS'S  666  5.  FIR  ST.  LOMPOC  93436.   PH  555-3333. 
DAVID  BRYANT' =  WORK  ADDRESS'S  BOEING.  BLDG  4500.  VAFB  93437.   PH  800-677^. 
DAVID  BRYANT'S  PREFERENCE'S  SHARE  DRIVING 

That'  =  all' 

8AM  -  5PM. 

-  1231AM, 

HOURS   SAM  TO  4. 30PM, 

HOURS   3AM  -  4- 30PM. 

Figure  7.  Sample  printout  using  dummy  data 
and  WHATSIT  data  base  system. 

S-100  BUS  OWNERS 

DOUBLE  DENSITY  DISK  SYSTEM 

Over  200K  bytes  on  one 
drive  for  under  $700, 
assembled  only. 

Triple  Drive 
available  for 

600  K  bytes. 

Optional 

Software:  CP/M*.  FORTRAN,  Microsoft  Disk  BASIC,  BASIC-E 

Ask  for  details  on  our  Double  Density  DELTA -1. 

HIGHSPEED,  DIRECT 
ACCESS  TAPE 
SYSTEM 

Over  11/2  Meg 

Bytes  on  double 
Drive  Tape  Sys- 
stem  for  under 

$850.  Get  3  Meg  Bytes 
on  our  Quad  Drive  System. 

Optional  Software:  Microsoft  8K  and  Ex- 
tended BASIC,  Electric  Pencil,  and  Pro-Type. 

ALPHA-1. 

UNIVERSAL  TAPE  SYSTEM 

THE  NEW  BETA- 1 
For  TRS-80*,  Apple*,  Sorcerer*,  and  more. 

Priced  at  under  $400, 

assembled  and  tested 

High  Speed  —  Direct Access,  720K  Bytes 
t  on  standard  unit. 

(1.4  Meg  Bytes  per 
drive  as  an  option.) 

Quad  Drive  Units 
available. 

Iietsi-i 
BETA-1  plugs  directly  to  a  stan 
dard  8-bit  parallel  or  an  RS232 
serial  port.  Contains  its  own 

8035  microprocessor  and  onboard  EPROM. 

Write  MECA  for  details. 

'Manufacturers'  registered  trademarks. 

■■ftJfcJI^M  Dealer  Inquiries  Welcomed ll^t>«ll  7026  O.W.S.  Road,  Yucca  Valley,  California  92284 
Telephone  (714)  365  7686 
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Car  Pooling,  con' t... 

Data  Entry 

1.  All  entries  should  be  preceded  by  self- 
explanatory  prompting  messages  to  minimize 
operator  training  and  system  documentation. 

2.  Program  should  have  a  menu  for  select- 
ing the  following  operations : 
(1.)  ADD  NEW  ENTRIES 
(2.)  DELETE  OLD  ENTRIES 
(3.)  CHANGE  OLD  ENTRIES 
(4.)  SORT  DATA 
(5.)  SEARCH  FOR  MATCH 

(6.)  PRINT  RIDE-MATCHING  INFO 
(7.)  MAKE  BACK-UP  COPIES  OF 

DISKETTES 

(8.)  EXIT  SYSTEM 
3.  Incorrect  entries  or  failure  to  mount  data 

disc  should  not  cause  system  to  crash.  Error 
trapping  techniques  should  be  employed 
throughout. 

4.  Instructions  for  initializing  system, 
sorting  data,  making  backup  copies  of 
diskettes  and  performing  orderly  shutdown 

should  be  displayed  on  screen,  whenever  pos- 

sible, and  clearly  described  in  user's  manual. 

Data  Processing 

1 .  Program  should  be  designed  for  accept- 
ing data  during  the  day,  sorting  the  data  at  the 

end  of  the  day,  then  performing  the  necessary 

ride-matching  searches  followed  by  the  gener- 
ation of  printouts  to  be  mailed  to  applicants. 

2.  Searches  should  be  from  home  grid  to 
work  grid  and  also  search  the  grids  passed 
through  by  the  applicant  going  from  home  to 
work.  Searches  should  also  be  performed  in 

grids  surrounding  the  applicant's  home  grid  to 
provide  an  even  higher  number  of  potential 
matches. 

3.  It  shouldn't  be  necessary  to  search  for 
compatible  work  starting  and  ending  hours 
since  the  person  using  the  list  will  be  able  to 
eliminate  those  not  matching. 

4.  System  must  be  designed  for  expansion 

of  external  mass  storage  (i.e.,  adding  addi- 
tional drives). 

Data  Output 

1.  Optional  vertical  or  horizontal  output 
formats  would  be  desirable  so  that  standard 
80-column  printers  can  be  used  or  inexpensive 
40-column  printers. 

2.  Data  should  be  easily  understood  and 
accompanied  by  explanatory  messages,  if 
necessary. 

And. ..it  will  undoubtedly  be  larger  than  4K. 

Figures 

tunately,  I  haven't  come  close  to 
meeting  that  objective.  Several  fruit- 

less attempts  have  been  made  to  get 
in  touch  with  the  people  in  the 
Department  of  Transportation  who 
could  provide  that  information.  Once 

again,  it's  a  matter  of  someone  not 
being  in  (on  several  occasions), 

leaving  a  message... and  never  hear- 
ing from  them.  The  completion  of  this 

article  was  held  up  for  days  on  end 

while  attempting  to  get  that  informa- 
tion. However,  I  do  have  some  sug- 

gestions on  who  to  contact  on  this 
matter.  Needless  to  say,  we  would  be 
very  interested  in  hearing  about  your 

successes  (and  failures,  if  they're 
constructive). 

Ms.  Barbara  Reichart  is  Chief  of 

the  Ride-Sharing  Transportation 
Branch  in  the  Federal  Highway 

Administration    (HHP-33,    Washing- 

RIDES  for  Bay  Area  Commuters,  Inc. 
1 00  Van  Ness  Avenue,  1 9th  Floor 
San  Francisco,  CA  941 02 

CarShare  Program 
Metropolitan  Transit  Authority 
P.O.  Box  61 429 
Houston,  TX 77208 

Commuter  Computer 
3440  Wilshire  Blvd.,  Suite  610 
Los  Angeles,  CA  90010 

ton,  DC  20590).  Her  phone  number  is 
202-426-0210.  Another  person  in  that 
office  who  might  be  of  assistance  is  a 
Mr.  Radman.  They  should  be  able  to 
give  you  information  regarding  the 
Metropolitan  Planning  Organization 
in  your  area  and,  hopefully,  the  steps 
to  take  in  applying  for  funding 

through  the  Department  of  Transpor- 

tation. I  don't  honestly  know  if  they'll 
be  of  any  help  because  I  was  unable  to 
get  through  to  either  of  them  (or  they 
were  unable  to  get  through  to  me). 
Another  avenue  is  going  directly  to 
the  state  level  to  see  what  is  available 
there.  There  are  also  city  and  county 
governments  which  might  be  willing 
to  fund  such  programs.  Corporations 
and  private  institutions  are  other 
areas  to  explore.  Many  of  the  readers 
of  Creative  are  knowledgeable  about 
going  after  such  funding.  Hopefully, 

they'll  share  the  tricks  of  the  trade 
with  the  rest  of  us. 

V 
Table  3.  Addresses  of  three  of  the  larger, 
metropolitan  car  pooling  organizations. 

Summary 

It's  one  thing  to  develop  a  pro- 
gram, but  another  matter  to  suc- 

cessfully market  it.  And,  anyone 
applying  for  funding  will  sure  have  to 
demonstrate  they  can  handle  the  pro- 

motion. The  public  can  be  made 
aware  of  this  kind  of  program  through 

newspaper  ads,  radio  spots  and  high- 

P*tti  Forttnbaugh 

Home  obone  number  is  '803''  555-3434 

Begins  work  At  8  00  AM 

Ends  work  at  4:30  PM 

Works  M.  T.  W. TH. F 

Dr  ivei 

Home  map  gr i d  is  F 

Work  map  arid  is  A 

Figure6.  Sample  printout  of  a  single  record  of 
the  car-matching  data  sent  to  people 
registering  for  car  pool  program  (based  upon 
data  from  Table  1. 

way  signs  (which  have  been  very 
successful).  One  of  the  most  effective 
methods  has  been  to  enlist  the  aid  of 

corporations  and  provide  application 
forms  for  their  employees  to  fill  out. 

(Actually,  there  is  probably  a  "mar- ket" for  selling  this  idea  to  a  company 
for  in-house  use.)  There  will  be  a  lot  of 

public  relations  and  marketing  in- volved in  such  a  program;  people 

need  to  be  made  aware  of  the  advan- 

tages, need  to  overcome  the  fears  as- 
sociated with  joining  a  car  pool  and 

much  more.  Different  ads  and  radio 

spots  should  help  accomplish  that. 
Getting  to  know  the  demographics  of 

the  typical  car  pooler  will  be  impor- 
tant and  much  of  this  information  can 

be  obtained  from  the  larger,  estab- 
lished systems  (e.g.,  CarShare,  in 

Houston,  has  found  that  almost  70% 
of  the  participants  are  female).  The 
newspaper  published  by  Commuter 
Computer  in  Los  Angeles  contains  a 
wealth  of  ideas.  Table  3  lists  the 
addresses  of  three  of  the  larger 

systems. 

^r 

V^Sla 

sr 
The  price  of  gasoline  won't  be coming  down.  People  are  surely 

beginning  to  feel  guilty  about  driving 
around  in  those  2-ton  gas-eating 
monsters  by  themselves.  Plus,  they 
must  be  feeling  pretty  dumb  spending 

all  that  money.  We  have  the  tech- 
nology to  help  bring  ride-sharing  pro- 

grams to  every  corner  of  the  country. 
Let's  do  it.  □ 
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I CAPACITY 

Expansion  interface  -  gives 
your  TRS-80  the  disk  capacity 
it  needs,  and  much,  much  more! 

10  to  40  MByte,  8" 
Winchester  drive  - 
expands  capacity  far 
beyond  Model  It  storage. 

Single  sided  minifloppy  - 
up  to  1 50  KBytes  of 
storage  capacity. 

Single  or  double  sided 
8"  floppies  -  up  to  2.5 
MBytes  in  dual  drive 
cabinet  -for  the 
serious  TRS-80  user. 

LOBO  DRIVES'  new  family  of  disk  memory 
products  provides  you  with  a  choice  of  memory 
capacities  you  need  to  effectively  execute  the 

complex  business  software  you've  developed 
for  your  TRS-80*.  LOBO  DRIVES'  selection  of 
readily  available,  software  compatible  drives 
permits  you  to  expand  your  inventory,  payroll, 
customer  list,  and  accounts  receivable  files  as 
your  business  grows. 

And  LOBO  DRIVES  brings  you  more  ...  a  new 
plug-in  expansion  interface  that  provides  an 
easy  way  to  add  hardware  enhancements, 
communications  capability,  and  programmable 
features . . .  and  it  comes  with  the  LOBO 
DRIVES  famous  1  year,  100%  parts/labor 
warranty. 

Call  or  write  for  the  complete  LOBO  DRIVES 
story.  Find  out  just  how  competitively  priced  a 
family  of  high  capacity  drives  can  be  . . . 

935  Camino  Del  Sur  Goleta, 
California  93017. 

(805)  685-4546 

"CAN  YOU  REALLY  AFFORD 

TO  PAY  LESS?" 

Quantity  discounts  available  - 
Dealer  inquiries  invited 

Yes,  I  want  to  know  more  about  LOBO  Drives 

and  what  they  can  do  for  my  TRS-80.  Send  me 
information  on: 

TR-2 

□  5  1/4-in.  Floppy  drive 

□  8-in.  Floppy  drive 

Single  sided 
Double  sided 

Name 

Company 

Address  __ 

City  State 

Phone  No. 

If  dealer,  provide  resale  no. 

□  8-in.  Winchester  hard 
disk,  10  Mbyte  drive 

□  Double  density 

expansion  interface 

Zip 

L 
♦  TRS-80  is  a  registered  trademark  of  Radio  Shack,  a  Tandy  Company. 
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Computers  As  Media  At 
Westlake  Gallery 

Cathy  Westlake 

"So,  the  computer  Is  taking  over 
art,"  was  the  first  testy  remark  of 
many  visitors  who  had  never  before 
seen  such  work.  The  problem  voiced 
by  a  small  and  sophisticated  group  of 

collectors  was,  "which  works  are 
suitable  for  the  best  investment?" 
Two  unusual  responses  to  an  art 

show,  but  then  the  exhibition  of  com- 
puter generated  art  at  Westlake 

Gallery  at  210  East  Post  Road  in  White 
Plains,  New  York  was  an  unusual  one 
for  a  profit  making  gallery  in  the 
metropolitan  area. 

Untitled  acrylic  hooked  wall  hanging/ rug 
designed  by  William  H.  Apgarand  handcrafted 
by  Sybil  Watts. 

The  responses  are  significant.  At 

the  annual  "Wood"  show,  no  one 
suggested  that  art  is  being  taken  over 
by  wood.  When  a  group  of  innovative 
clay  and  paper  wall  constructions  all 
but  sold  out  in  the  spring,  none  but  a 
few  of  the  unsuccessful  artists 
growled  that  painting  is  dead.  The 
curator  and  the  artists  were  pleased 
with  the  sales  of  the  computer  related 

art.  In  gallery  terms,  they  were  ade- 
quate. On  the  other  hand,  with 

seasoned    collectors    being    joined 

Cathy  Westlake,  210  East  Post  Road,  White 
Plains,  NY,  10601. 

Frame   from    the    film    "Graphic    Music"    by    Herbert  W.  Fran ke. 

daily  by  hundreds  of  new  collectors, 
all  eager  to  demonstrate  the  kind  of 
insight  into  innovative  art  that  will 

beat  inflation,  the  fact  that  more  col- 
lectors did  not  buy  deserves  to  be 

looked  at. 

"COMPUTER: ARTIST  -  ARTIST: 

COMPUTER,"  as  it  was  called,  was  an 
exhibition  of  works  by  fifteen  artists, 
installed  in  the  spacious  main  gallery, 
sixty  feet  long  and  sixteen  feet  high. 
Curator  Carl  Machover,  computer 

graphics  expert,  selected  many  of  the 

most  prominent  artists  to  show  in  this 
relatively  new  field.  His  aim  was 
toward  presenting  the  widely  varied 
field  of  creativity  possible  with 
computers.  The  installation  went 
international  with  contributions  from 
William  Apgar  of  Canada  with  two 
colorful  wall  hangings;  Tony  Long- 
son  of  England  brought  two  unusual 
wall  relief  sculptures  and  several 
series  of  drawings;  and  Herbert  W. 
Franke  of  West  Germany  sent  an 
elegant  series  of  abstract  graphics. 

Contours  inside  and  outside  scattered  boxes,  a   graphic  by  Ken  Knowlton 
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Computer  Media,  con't... 
Works  from  the  United  States 

ranged  from  intricate  graphics  by  Ken 
Knowlton,  to  a  bold,  four  part  ab- 

stract acrylic  painting  by  Ruth  Leavitt 

and  Richard  Helmick's  hand  printed 
colorful,  rhythmic,  silkscreened  land- 

scapes. Everyone  enjoyed  the  humor 

in  William  Kolomyjec's  "Banana 
Cone,"  a  drawing  in  which  the 
computer  provides  transitional  visual 
steps  of  recomposing  the  image  of  a 
banana  into  an  ice  cream  cone. 

The  critics  approved.  Kathie 
Beals,  Arts  Editor  of  the  county-wide 
Westchester  Gannet  papers,  wrote, 

"This  is  legitimate  stuff :  witty  on  oc- 
casion, striking  in  form,  brilliant  in 

color.  You  can  relate  to  it  exactly  as 
you  do  to  any  other  nonromantic  work 

of  art."  Connie  Winkler  wrote  in 
Computerworld,  "It's  a  fun  display  of 
intense  lines,  bright  acrylics,  geo- 

metric weaving  and  a  formica  sculp- 
ture designed  especially  for  the  show 

and  gallery." 
"Sculpture  by  Solid  Photo- 

graphy," a  firm  using  a  unique 
computerized  system  to  "replicate"  a 
person's  head  in  sculpture,  arranged 
a  graphic  visual  display  to  help 
answer  the  hundreds  who  asked, 

"How  can  they  do  it?"  A  representa- 
tive, Walter  Dygus,  presented  an 

evening  talk  and  discussion  on  the 
sculpture  and  other  applications  of 
Solid  Photography. 

Full  size  sculpture  of  Telly  Savalas  in  bonded 
marble  by  Sculpture  by  Solid  Photography  with 

graphics  by  William  Kolomyjec  in  the  back- 

ground. 

These  sculptures  and  their  instal- 
lation are  central  to  the  direction 

exhibitions  should  take  to  overcome 
the  resistance  of  the  public,  both 
naive  and  sophisticated,  to  this 
medium.  The  artist,  Robert  Mallary, 
of  the  University  of  Massachusetts, 

was  well  established  as  a  profes- 
sional before  he  began  working  with 

computers.  He  is  also  a  teacher.  To 

compliment  his  sculpture,  he  con- 
structed eight  panels  of  verbal  and 

visual  material  explaining  "process." 

In  this  presentation,  he  achieved  a 
careful  balance  of  information  under- 

standable to  the  lay  person  and  inter- 
esting to  the  hundreds  of  computer 

users  who  live  and  work  in  West- 
chester. 

The  evening  was  one  of  nine 
special  programs  presented  in  the 
Gallery  during  the  exhibition.  Each 
was  organized  with  the  enthusiastic 
and  generous  support  of  specialists 
involved  with  computers  in  many 
areas.  There  were  three  evenings  of 
computer  related  music  organized  by 
Elias  Tannenbaum,  prominent  com- 

poser and  teacher  from  Westchester, 
and  by  the  members  of  SONAVERA 
Studios  for  the  Sonic  Arts  in  Haw- 

thorne, New  York,  Lejaren  Hillersent 

tapes  and  records  of  his  composi- 
tions from  the  State  University  of  New 

York  in  Buffalo;  Carl  Machover 
orchestrated  a  program  of  video  tapes 
and  films  from  throughout  the  United 

i 

"Group  Theory  Grid,"  a  perspective  sculpture    by  Tony  Longson, 

"WESTLK  4,"  computer  generated  modular 
formica  sculpture  by  Robert  Mallary.  In  the 
background  are  wall  sculptures  by  Tony 

Longson,  and  "2  x  2,"  painting  in  acrylic  by 
Ruth  Leavitt. 

States.  A  local  audio-visual  firm  sent 
advanced  equipment  for  projection 

and  sound  of  the  works  under  discus- 
sion. Hewlett-Packard  sent  their 

Desktop  Computer  System  45B  and 
four  color  pen  plotter,  the  9872A  and 
William  Kolomyjec  translated  several 
of  his  programs  for  that  equipment. 
Hal  Shair  of  The  Computer  Corner  of 
White  Plains  made  a  valuable  contri- 

bution by  demonstrating  the  graphics 
of  Apple  II  with  SOL,  a  small 
computer  running  the  Electric  Pencil 
and  an  accounts  receivable  program 

from  Peachtree.  Through  the  juxta- 
position of  a  graphics  oriented 

computer  with  one  that  does  the 
verbal  and  mathematical  functions 

affecting  our  daily  lives,  the  audience 
gained  an  understanding  of  both. 
There  was  also  a  heated  discussion 

on  "Computer  Coping"  and  a  thought 
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Computer  Media,  con't... 
provoking  round  table  on  the  art 
itself.  Through  the  combination  of 
elements,  a  fearful  curiosity  was 
transformed  into  enthusiastic  fascin- 
ation. 

Throughout  the  exhibition,  indivi- 
dual viewers  and  audience  members 

expressed  a  real  fear  of  computer 

"takeover"  of  the  artist's  field.  The 
fear  is  predominantly  based  on  frus- 

trating billing  errors  in  which  a 
company  is  blamed,  rather  than  the 
programmer,  for  mistakes.  Rumors  of 

1k  Ik  *#>  $  &  IS  ̂ 4?4*&^& 
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A   portion   of   "Birds,"  a   plotter  graphic   by    William  Kolomyjec. 
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"Herringbone  Variation  lll,"aserigraph  by  Ruth 

vast  banks  of  personal  information 
stored  away  somewhere,  with  the 

threat  of  a  controlling  and  manipula- 

ting "Big  Brother"  computer,  also 
contribute  to  this  fear. 

Relaxation  was  evident  as  people 

read  Robert  Mallary's  essay  or  heard 
that,  while  the  design  for  Apgar's 
hangings  were  computer  generated, 
the  hangings  themselves  were  made 

by  hand.  Seeing  the  process  of  selec- 
tion and  aesthetic  judgment  exer- 

cised by  an  artist  as  the  operator 

stopped  and  started  Kolomyjec's 
programs  on  the  Hewlett-Packard 
plotter,  was  reassuring.  Hearing 

visual  artist's  such  as  Ken  Knowlton 
and  musicians,  such  as  Dary  John 
Mizelle  agree  that  the  computer  is  a 
tool  or  medium  that  is  only  as 

aesthetic,  or  as  ethical,  as  its  pro- 
grammer, was  soothing.  The  show 

and  the  programs  not  only  gave 
people  an  understanding  of  the  art 
involved,  they  also  gained  insights 
enabling    them    to    cope    with    the 

Leavitt. 

impact  of  computers  in  their  daily 
lives  in  a  more  relaxed  way. 

There  were  related  problems  for 
the  collector.  The  computer  as 
medium  conjures  up  the  image  of  a 
person  in  business  dress  pushing 
buttons,  ensconced  in  an  ivory  tower, 
far  from  the  world  of  art.  Will  that 
artist  blossom,  or  are  these  works 
only  a  temporary  experiment?  Can 
lines  on  a  plotter  be  compared  to  a 

drawing?  And,  with  the  infinite  repro- 
ductive talents  of  the  computer,  will 

the  graphics  artists  stick  to  numbered 
editions  which  give  graphics  their 

value,  or  will  the  same  spurious  edi- 
tions appear  in  this  field  that  have  in 

recent  years  done  great  damage  to  the 
graphics  market  in  general? 

The  seriousness  of  the  works  on 

view  helped  to  dispel  these  doubts. 
The  inclusion  of  artist  such  as 

Mallary,  Ruth  Leavitt  and  Colette 

Bangert,  well  established  as  profes- 
sionals before  the  advent  of  com- 
puters, helped.  We  also  offered  for 

sale  the  book  "Artist  and  Computer," 
edited  by  Ruth  Leavitt,  which  con- 

tains essays  by  many  of  the  artists  in 
the  show.  In  each,  clearly,  is  a  drive  to 
succeed,  an  enthusiasm  and  an 
integrity  that  leave  little  room  for 
doubt. 

The  remaining  question  is  price. 
Those  artists  sold  whose  work  was 

comparably  priced  with  other  graph- 
ics, drawings  and  sculpture  on  the  art 

market  today.  The  greater  the  reputa- 
tion, the  higher  the  price,  as  is  true 

with  art  in  general.  However,  any 
computer  artist  who  is  so  zealous  as 
to  feel  that  his  computer  generated  art 
is  more  valuable  than  art  in  another 

medium,  will  not  succeed.  As  com- 
puter generated  art  gains  more  popu- 

larity, it  will  be  as  art  that  is  innovative 
in  technique  and  style  and  important 

in  statement.  Great  talent  and  under- 
standing will  continually  expand  the 

boundaries  of  new  media  offered  by 

computers. 
We  were  hesitant  about  this 

exhibition  until  Carl  Machover 
showed  us  the  fine  art  created  by  his 

computer  artist  friends.  Our  enthus- 
iasm has  grown  to  the  extent  that  we 

are  convinced  of  the  commercial  and 
aesthetic  value  of  staying  involved. 
Our  reaction  to  a  summer  with  this 
new  art  form  is  that  we  will  definitely 
do  it  again.  □ 

"Contained  Contours  I,"  a  plotter  graphic  by 
Colette  and  Charles  Bangert. 
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A  Touch 

MUMPS  is  affecting  a  lot  of  people 

these  days.  No,  I  don't  mean  the 
disease.  I  mean  an  easy  and  enjoyable 
programming  language.  The  MUMPS 
language  is  used  mostly  for  dialogues 
between  the  computer  and  user  during 
which  the  computer  displays  data  to 
the  user  and  collects  data  from  him. 

Dialogues  can  capitalize  upon 

MUMPS'  strengths  in  checking  entered 
data  for  format,  length,  numerical  size 
and  so  on.  Language  features  of 

MUMPS  can  check  the  users'  entries 
immediately  and  request  a  correction 

when  an  error  is  found,  thereby  im- 
proving the  quality  of  the  stored  data. 

The  medical  flavor  of  the  name 

"MUMPS"  is  due  to  the  language's 
origin  in  the  medical  environment. 
MUMPS  began  in  1965  at  the 
Laboratory  of  Computer  Science  of  the 
Massachusetts  General  Hospital, 
Boston.  It  was  created  to  speed  the 
development  of  medical  applications 
for  clinical  laboratories,  medical 
records  and  so  on.  Its  merits  were  soon 

being  applied  to  more  personal 
applications  such  as  games,  letter 
writing  and  other  composition  tasks, 

check-book  balancing,  and  teaching 

one's  children  (and/or  friends)  to  spell and  do  mathematics. 
Implementations  of  MUMPS  are  in 

progress  for  the  IMSAI  8080  (running 
under  CP/M)  by  Dr.  Richard  Walters  (at 
the  University  of  California,  Davis),  for 

the  Z-80  by  Richard  Zapolin  (at  the 
MITRE  Corporation,  Bedford),  and  for 
the  Motorola  M-6800  by  Dr.  E. 
Strasbourger  (at  the  Technion,  Israel). 
There  are  plans  for  the  micro-Nova,  the 
LSI-11  and  others.  Many  MUMPS 
implementations  have  been  made  for 

mini-computers,  particularly  Digital 
Equipment  Corporation's  PDP-11  and 
PDP-15,  Data  General's  Nova  and 

Eclipse,  Prime's  Prime-300,  Philip's 
P800  and  Artronix's  PC-12  and Modulex. 

MUMPS   is  standardized.   Standard 

Joan  Zimmerman,  Tandem  Computers,  19333 
Valleo  Parkway,  Cupertino,  CA  9501 4. 

MUMPS  was  developed  by  the  MUMPS 
Development  Committee  (MDC)  led  by 

Ted  O'Neill,  Peter  Ericson,  and  Jack 
Bowie.  It  was  recently  accepted  by  the 
American  National  Standards  Institute 

(ANSI).  There  is  an  active  users' group, 
the  MUMPS  Users'  Group  (MUG),  with 
a  developing  application  library  and  a 
quarterly  newsletter.  MUG  publishes 
documents  on  MUMPS  programming 
and  the  MDC  has  published  a  series  of 
monographs  describing  MUMPS  and 
how  to  implement  it. 

Two  Examples 

In  view  of  the  growing  use  of 
MUMPS,  its  acceptance  by  ANSI  and 
the  entry  of  MUMPS  into  the  personal 

computing  world,  the  following  in- 
troduction to  MUMPS  is  presented.  It  is 

illustrated  by  two  examples  of  MUMPS 
code.  First,  a  complete  MUMPS  routine 

for  estimating  the  value  of  your  exer- 
cise is  shown  in  Figure  1.  Interaction  by 

a  user  with  the  routine  is  shown  in 

Figure  2.  As  you  can  see,  you  are  asked 
how  much  you  have  run,  swum  and 
cycled.  Based  upon  your  replies,  the 
program  calculates  exercise  points  for 
the  day(s)  you  indicated.  The  code  for 
performing  the  calculation  was  written 

by  me.  It  is  based  upon  the  "Point 
System"  given  by  Kenneth  H.  Cooper, 
M.D.,  in  his  book  Aerobics,  published 
by  Bantam  Books,  Inc.  in  1968.  (The 
revised  and  expanded  point  scheme 
given  by  Dr.  Cooper  in  his  1970  book 
The  New  Aerobics  is  slightly  more 
complex  than  the  earlier  scheme  used 
for  Figure  1.) 

The  second  example  of  code,  shown 
in  Figure  3,  is  part  of  a  larger  program 
that  teaches  people  interactively  how 
to  program  in  Standard  MUMPS.  A 
sample  interaction  with  a  student  is 
shown  in  Figure  4.  The  teaching 
program  displays  text,  asks  each 

question,  and  evaluates  each  student's answer.  If  the  answer  is  correct,  the 
teaching  program  asks  a  new  question; 
if  it  is  incorrect,  the  teaching  program 
gives  a  longer  and  simpler  explanation, 
and  perhaps  asks  a  less  complex 
question  or  two  before  returning  to  ask 

of  Mumps 
Joan  Zimmerman 

again  the  question  that  the  student 
couldn't  answer.  The  MUMPS  code 
that  directs  the  teaching  program  was 

developed  by  Chris  Brigham  and  me. 
The  explanatory  material  and 

questions  to  teach  MUMPS  program- 
ming were  developed  by  me,  with  help 

from  Bob  Stimac. 

The  Components  Of  Mumps 
The  major  components  of  MUMPS, 

as  for  most  other  high-level  languages, 
are: 

—Data  to  be  manipulated. 
—Commands.  These  define  the 

types  of  action  to  be  taken,  such  as 
the  assignment  of  a  value  to  a 
variable  (by  means  of  the  SET 
command)  or  the  display  of  text 

(by  using  the  WRITE  command). 

—Operators.  These  designate 
manipulations  of  the  data.  They 

include  the  greater-than  operator 
("  >")  to  find  if  one  number  is  larger 

than  another,  and  the  pattern- 

match  operator  ("?")  that  is available  for  checking  the  format 
of  entered  data. 

—Functions.  These  provide  a  simple 

and  compact  notation  for  describ- 
ing diverse  often  complex 

manipulations  that  can  be  per- 
formed on  data.  They  include 

$DATA  for  determining  whetheror 
not  a  datum  is  defined,  and 

$PIECE  for  pulling  one  set  of 
characters  out  of  another. 

There  is  only  one  type  of  data  value  io. 
MUMPS:  a  string  of  up  to  255 
characters.  A  value  is  often 
represented  as  text  surrounded  by 

quotation  marks,  such  as: 

"MUMPS:  IT'S  CATCHING  BUT  IT 

DOESN'T  HURT" A  special  case  of  a  MUMPS  string  is  a 
number,  such  as  1066.  Numbers  may 

be  quite  large,  up  to  1025,  with  nine 
digits  of  precision. 

Each  MUMPS  command  is  followed 

by  one  or  more  arguments  that  further 
specify  what  the  command  does.  An 
argument     is     composed     of     data, 
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Mumps,  con't... 
operators  and  functions.  Let  us  look  at 
the  examples  to  see  MUMPS  in  action. 

Aerobics  Example 
Aerobics  is  exercise  that  lasts  long 

enough   to  cause  a  considerable  in- 
crease  in  your   pulse   rate  and  your 

oxygen    consumption.    Examples   are 
walking    or    running,    swimming   and 
bicycling.  In  practice  aerobic  exercise 
should  last  for  at  least  12  minutes.  The 

further  you  run,  swim,  or  bicycle,  and 
the  faster  your  rate  of  exercise,  the 
more  aerobic  exercise  you  give  your 

body.  Dr.  Cooper's  aerobic  point  score 
reflects  the  amount  of  aerobic  exer- 

cise. For  example,  if  you  run  1  mile  in  9 
minutes  you  get  4  points,  but  if  you  can 
do  it  in  7  minutes  you  get  5  points. 
However,  if  it  takes  you  20  minutes  or 
more,  you  have  taken  too  long  for  the 
exercise  to  have  an  aerobic  effect  and 
you  score  no  points.  As  you  increase 
your  distance,  you  get  more  points, 
even  if  you  are  quite  slow.  A  reasonable 
goal  for  a  week  is  a  total  of  30  points. 
This  could  be  achieved  by  running  1.5 
miles  in  about  14  minutes  on  5  days  out 
of  the  week,  or  in  many  other  ways.  For 

more  facts  and  ideas,  see  Dr.  Cooper's 
books.    (Sedentary   workers   such   as 
computer  programmers,  by  the  way, 
should  take  particular  care  to  obtain 
enough     aerobic     exercise.)     And 
remember  that  the  Aerobics  Institute 

Research  Society  charges  $24  a  year 
for    keeping    an    automated    monthly 
record     for     exercisers     of     their 

achievements:  you  could  provide  such 
a  service  on  your  microcomputer. 

General  Code  Structure 

The  MUMPS  code  for  calculating 
your  aerobics  points  is  shown  in  Figure 
1.  It  illustrates  all  the  major  MUMPS 
features.  First  of  all,  the  code  is  a 
sequence  of  lines.  Any  line  may  have  a 
label  or  name,  shown  in  the  left-hand 
column.  In  practice,  only  a  few  of  the 
lines  are  labeled  so  as  not  to  clutter  up 
the  code.  A  labeled  line  usually  in- 

troduces a  segment  of  code  to  which 
execution  will  branch  from  elsewhere, 
or  code  that  will  be  invoked  as  a 

subroutine.  This  selective  labeling 
helps  the  programmer  to  partition  his 
code  into  logical  segments.  Also,  the 

programmer's  choice  of  mnemonic  line 
labels  (such  as  RUN,  SWIM  and  BIKE 
in  Figure  1)  can  remind  him  of  each 

segment's  purpose.  This  is  particularly 
helpful  if  he  wants  to  modify  the  code 
some  time  after  he  wrote  it,  when  he 
will  have  forgotten  almost  everything 
about  how  it  works. 

Code  may  be  further  documented  by 
means  of  comments,  indicated  in 
MUMPS  by  an  initial  semicolon.  The 
first  line,  ZEX,  in  Figure  1  is  acomment 
line.  Actually,  it  adheres  to  the  conven- 
tion  used  by  many  MUMPS 
programmers  of  indicating  in  a  rou- 

["Y" 

RUN 

ERUN 
sum 

tsuifi 
BIKE 

E8IKE END 

SET 

!ER0 

READ  "/'IS  TOUR  EXERCISE  DATA  FOR  TODAY'  (YES  OR  NO)  \X," 
IF  X  '1"Y".E  READ  "HOU  MANY  DAYS  AGO'  ",*,"  SET  DAY-DAY-X 

IF  IDATA'  ZEX(DAY))  WRITE  "CHANGE  FROM  ",  (DAY),"  POINTS'  ■  READ  X,'  IF  X' 

QUIT 
READ  "HOU  MANY  MILES  DID  YOU  RUN'  ", MILES,'  IF   MILES  GOTO  SUIM 
IF  HILES.-100  URITE  "IMPOSSIBLE" ,  1  GOTO  RUN 

IF  MILES  2  URITE  "     VERY  GOOD",' 
READ  "HOU  MANY  MINUTES  DID  THAT  TAKE'  .NINS,' 
IF   MINS  DO  ZERO  GOTO  RUN 

SET  T=HINS/MILES  IF  T<8  URITE  "THAT'S  FAST'",' 
IF   MLES<2vT>1?.f!   SET   P0INTS=0  GOTO  ERUN 

SET   POINTS=ISELECT(T   6.5:4, T   8:5r  T    10:4,  FML':  5,  T    1 4.5:2, T '  20: 1  , 1  :  .5 >  .MILES 

DO   SET   GOTO   RUN 

READ  "HOU  MANY  YARDS  DID  YOU  SUIM'  ", YARDS,'  IF   YARDS  GOTO  BIKE 
IF  YARDS -500  URITE  "UELL  DONE",' 
READ  "HOU  MANY  MINUTES  DID  YOU  TAKE'  \HINS,  '  IF   MINS  DO  ZERO  GOTO  SUIM 
SET  T=100*HINS/YARDS 

IF  YARDS<300,T.-3.3  SET  P0INTS=0  GOTO  ESUIfl 

SET   P0INTS=*SELECT(T    1  .66':  1 .25,  T  '2.5:  .85,  T<  J. 333:  .625, 1 :  .2)  •YAMS/100 
IF  POINTS  1  SET  P0INTS=0 
DO  SET  GOTO  SUIM 

READ  "HOU  MANY  MILES  DID  YOU  CYCLE'  ".MILES,'  IF   MILES  GOTO  END 

IF  MILES  -6  URITE  "GOOD",  ' 
READ  "HOU  MANY  MINUTES  DID  YOU  TAKfc'  ",MINS,'  IF   MINS  DO  ZERO  GOTO  BIKE SET  T=MINS/HILES 

IF  MILES  5,T>5..?9  SET  P0INTS  =  0  GOTO  BIKE 

SET  P0INTS  =  fSELECT(T3:1.5,T'4:1,T  *  : .%  1  :  .22>*HILES 
DO  SET  GOTO  BIKE 

URITE:DAY=+$H0R0L0G  "TODAY  S  "  URITE  "POINTS  ■  ",SUM,' 
SET   ZEX(DAY)=SUH  URITE  "GOODBYE",1  KILL  QUIT 
SET  SUM=SUM*P0INTS 

URITE  "YOU  JUST  ADDED  ", POINTS, "  POINT"  IF  POINTS  =1  URITE  "S" 
URITE  "AND  YOUR  TOTAL  IS  ",  SUM,  ',  "ENTER  MORE","  QUIT 
URITE  "YOU  CAN  T  DO  THINGS  IN  NO  TIME","  0UIT 
URITE  "ZEX"  ZST0RE  ZEX  Q 

1.  MUMPS  routine  for  estimating  in 

"aerobic  points"  the  value  of  your  run- 
ning, walking,  swimming,  and  cycling 

exercise.  (Line  ZEX+4  is  so  long  that  the 

code  ["Y"  QUIT  from  the  end  of  that  line  is 
printed  on  a  new  line. 

tine's  first  line  who  wrote  the  routine, 
when  and  for  what  purpose. 

Variables 

Variables  are  very  important  in  all 
computer  languages.  A  variable  is  an 
entity  whose  value  may  change.  A 
variable  name  usually  consists  of  up  to 
eight  alphabetic  characters.  Each 

variable  may  have  a  value  of  a  variable- 
length  string  of  characters,  including 
the  special  case  of  a  number.  There  are 
three  types  of  variable: 

1.  Local  variables.  Each  local 
variable  is  stored  in  the  core  of 

your  computer  and  is  unique  to  a 
user.  The  value  of  a  local  variable 

may  be  changed  only  by  that  user. 
Examples  are  SUM  and  DAY  in 
line  ZEX+1  (the  line  below  ZEX). 

2.  Global  variables.  Each  global 
variable  is  stored  on  a  disc  or  other 

long-term  storage  medium.  It  may 
have  its  value  inspected  and 
changed  by  any  user  signed  on  to 
the  data  base.  A  global  name  is 

designated  by  a  leading  cir- 

cumflex symbol  ("A"),  An  exam- 
ple is  a  ZEX  in  line  ZEX+4.  In 

practice,  global  variables  take 
subscripts  in  parentheses  after  the 
global  name,  so  that  many  values 
can  be  stored  in  different  locations 

under  the  same  overall  global 
name.  In  our  case  we  use  the 

subscript  DAY,  and  we  store  at 
different  locations  of  a  ZEX  the 
different  numbers  of  aerobics 

points  earned  for  the  different 
values  of  DAY  for  which  data  are 
entered. 

3.  Special  variables.  The  value  of  a 
special  variable  is  assigned  by  the 
MUMPS  system  and  cannot  be 
changed  directly  by  a  user.  The 
name  of  a  special  variable  is 
designated  by  a  leading  dollar 

("$")  symbol.  An  example  is 
$HOROLOG  in  line  ZEX+1. 

Commands 

The  second  line  in  Figure  1  shows 
twocommon  MUMPS  commands.  That 

line  begins  with  the 
KILL 

command,  which  removes  all  existing 

local  variables  so  that  the  user's  work 
space  does  not  become  cluttered  with 
unnecessary  data.  On  the  same  line 

(yes,  you  may  put  many  commands  on 
one  line)  is  the 

SET 
command.  This  command  is  followed 

by  "SUM",  which  is  the  name  of  a  local 
variable  to  which  the  value  of  zero  is 
assigned  by: 

SET  SUM-0 
Another  example  of  the  SET  command 
appears  in  the  line  labeled  SET  (four 
lines  from  the  end)  and  contains  the 
code: 

SET  SUM-SUM+POINTS 

Here  the  value  of  the  variable  SUM  is 
incremented  by  the  value  of  the 
variable  POINTS,  thereby  gradually 

building  up  the  value  of  SUM  from  zero 
to  the  total  number  of  exercise  points 
attained  for  the  day. 

Line   SET+1    (the   line   below  SET) 
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shows  another  common  MUMPS  com- 
mand: 

WRITE 

This  command  allows  you  to  display 
text  and  the  values  of  variables.  In  line 

SET+1,  the  computer  is  instructed  to 
tell  the  user: 

YOU  JUST  ADDED 

and  then  show  the  value  of  the  variable 

POINTS,  which  will  be  a  number  of 

zero  or  (hopefully!)  more.  The  com- 

puter adds  the  word  "POINT"  after  the number.  At  the  end  of  this  same  line 

(SET+1)  is  the 

IF 

command.  It  determines  whether  the 

variable  POINTS  has  the  value  1  by 
means  of  the  code 

IF  POINTS'=1 
This  means  that  if  the  value  of  the 

variable  POINTS  is  not  (not  is  signified 

by  "'")  equal  to  ("=")  1  then  an  "S"  is 

written  to  make  the  displayed  "POINT' 
plural:  "POINTS". 
Another  frequently  used  command 

is: 

READ 

Examples  start  lines  RUN,  SWIM,  and 
BIKE.  The  READ  command  can  cause 

string    constants    like    "HOW    MANY 

"1 

D    "2EX 

IS  YOUR  EXERCISE  DATA  FOR  TODAY'  (YES  OR  NO)  YES 

HOU  MANY  HILES  DID  YOU  RUN'  3 
VERY  GOOD 

HOU  HAHY  MINUTES  DID  THAI  TAKE7  27 
YOU  JUST  ADDED  1?  POINTS  AND  YOUR  TOTAL  IS  12 
ENTER  MORE 

HOU  MANY  MILES  DID  YOU  RUN' 
HOU  MANY  YARDS  DID  YOU  SUIM? 
HOU  MANY  MILES  DID  YOU  CYCLE7  3 
HOU  NANY  MINUTES  DID  YOU  TAKE7  15 
YOU  JUST  ADDED  1.5  POINTS  AND  YOU  TOTAL  IS  11.5 
ENTER  NORE 

HOU  MANY  MILES  DID  YOU  CYCLE'  3 

HOU  MANY  MINUTES  DID  YOU  TAKE7  20 
YOU  JUST  ADDED  0  POINTS  AND  YOUR  TOTAL  IS  13.5 
ENTER  HOVRE 

HOU  MANY  MILES  DID  YOU  CYCLE7 
TODAYS  POINTS  =  13.5 
GOODBYE 

D  ZEX 

IS  YOUR  EXERCISE  DATA  FOR  TODAY7  (YES  OR  NO)  NO 

HOU  MANY  DAYS  AGO7  2 

HOU  MANY  MILES  DID  YOU  RUN7  2 
HOU  MANY  MINUTES  DID  THAT  TAKE7  18 
YOU  JUST  ADDED  8  POINTS  AND  YOUR  TOTAL  IS  8 
ENTER  MORE 

HOU  MANY  MILES  DID  YOU  RUN7 
HOU  MANY  YARDS  DID  YOU  SUIM7 
HOU  MANY  MILES  DID  YOU  CYCLE73 
HOU  MANY  MINUTES  DID  YOU  TAKE7  16 
YOU  JUST  ADDED  1.5  POINTS  AND  YOUR  TOTAL  IS  9.5 
ENTER  MORE 

HOU  MANY  MILES  DID  YOU  CYCLE7 
POINTS  =  9.5 
GOODBYE 

Interaction  by  a  user  with  the  "aerobics" routine  shown  in  Figure  1. 

MILES  DID  YOU  RUN?"  to  be  dis- 

played as  does  the  WRITE  command. 

The  difference  between  the  two  com- 
mands is  how  they  handle  variables. 

The  instruction: 

WRITE  X 

causes  the  computer  to  display  the 

value  of  the  variable  X.  On  the  other 

hand,  the  instruction 

READ  X 

causes  the  computer  to  wait  for  the 
user  to  type  in  a  value  to  be  assigned  to 
the  variable  X.  So,  in  line  RUN,  the  READ 
command  prompts  the  user  by  asking 
him  how  many  miles  he  has  run  and 
waits  for  him  to  enter  a  value  for  the 

variable  MILES.  (The  exclamation 

mark  ("!")  after  the  variable  name 
MILES  is  a  formatting  operator.  It 

causes  a  "carriage-return/line-feed"  so that  a  new  line  is  started  for  subsequent 
text.) 

The  last  three  commands  discussed 

here  are  DO,  GOTO  and  QUIT.  DO 
invokes  a  subroutine.  For  example,  in 
line  ERUN: 

DO  SET 

causes  execution  to  branch  from  line 
ERUN  to  line  SET  and  to  continue 

through  lines  SET+1  and  SET+2,  until 
finally  the  QUIT  command  attheendof 
line  SET+2  is  encountered.  QUIT 

signifies  the  end  of  the  subroutine,  and 
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execution  returns  to  line  ERUN  at  the 
position  after: 

DO  SET 

where  we  see: 

GOTO  RUN 

Accordingly  the  computer  next  ex- 
ecutes a  GOTO  command  causing 

transfer  of  execution  to  line  RUN.  The 
difference  between  the  DO  and  the 
GOTO  command  is  that  the  DO  com- 

mand specifies  a  temporary  transfer  of 
execution  that  will  return  to  the  instruc- 

tion after  the  invoking  DO  command 
once  the  subroutine  is  completed. 
(That  completion  is  signified  by  a  QUIT 
command.)  On  the  other  hand,  the 

GOTO  command  specifies  a  perma- 
nent transfer  of  execution. 

Operators 
MUMPS  contains  the  usual 

arithmetic  operators  of  addition  ("+"), as  in  line  SET: 

SET  SUM=SUM+POINTS 

subtraction  ("-"),  as  in  line  ZEX+3: 
SET  DAY=DAY-X 

and   multiplication   ("*")  and  division 
("/"),  as  in  line  SWIM+3: 

SET  T=100*MINS/YARDS 

The   language  also  contains  the  "\" 
operator,   which   causes  division   but 

with  the  result  truncated  to  a  whole 

(nonfractional  number),  and  the  "#" 
operator,  which  is  the  modulo  operator 
and  yields  the  remainder  of  a  division. 

Three  arithmetic  "relational" 
operators  are  available.  First  is  the 

equals  operator  ("="),  as  in  lineSET+1: 

IF  POINTS'=1 (The  equals  operator  is  qualified  by  the 

negation  operator  ('"")  so  that  we  are 
actually  determining  whether  the  value 
of  POINTS  does  not  equal  one.)  Next  is 

the  greater-than  (">")  operator,  as  in 
line  RUN+1: 

IF  MILES>100 

Similar  but  opposite  in  effect  is  the 
less-than  ("<")  operator,  as  in  line 
RUN+6: 

IF  MILES<2 

The  above  operators  all  manipulate 
numbers.  Other  operators  manipulate 
strings,  and  two  such  operators  appear 
in  Figure  1.  The  simpler  one  is  the 
contains  ("[")  operator,  which  is  useful 
for  determining  whether  one  string 
contains  another,  as  in  line  ZEX+4: 

IF  X'["Y"  QUIT 

ZOST   ;Ctl,JZ;27  JUK  .'?;f>*Hl   OF  "TAKE  UUEST IONKAIRE"  FOR  CREATIVE  COMPUTING 

AN     URITE  '  ,»PIECE("  NUMBER  K  ANSUER:  YES,'N0?"  , "  "  ,  T  T  ) ,  "  " 
SET  RTS  =  *PIECE<$HQR0LOGfVV-  READ  RN:J00,' 
SET  RT  =  »PIECE($H0R010G, V,2!-K!'j 

ELSE  URITE  "I  STOPPED  BECAUSE  I  THOUGHT  YOU  HAD  GONE  AUAY",'  SET  RN="FND" 
QUIT 

IF  !«••?■  URITE  "ENTER  ",»PIECE("  A  NUMBER  FREE  TEXT  TES  OR  NO","  ",[Y\" OR  ""END    GOTO  AN 

IF  »lENGTH<RN>.-?5  URITE  ',"♦  BRIEFER  «"  GOTO  AN 
IF  $EXTRACT(RN,1 I  =    QUIT 

IF  RLF  C"C"  URITE  V'CONHENTS  ARE  NUT  RECORDED"  GOTO  AN 
DO  CH  SET  D«Y=  QUA(CN,FR,0> 

URITE  !, "THANKS.   ENTER  YOUR  ANSUER  NOU"  QUIT 

C«    URITE  >, "ENTER  COMMENTS  (END  fit  PRESSING  ONLY  THE   ENTRY   KEY)" 
FOR  A  =  2:1  READ  ' , " :  ",X  GOTO  N:X  =  ""  DO:ILENGTH(X )  -100  CLONG  SET   QUBICN.ID 

S,2000+A)=FR_")  "X N     SET   0UB(CNJDS,:000»=A-1,2  =  A  QUIT 
CLONG  SET  X=$PIECE(X,1,$FIND(IEXTRACT'X,.'0,?V?),"  "-2) 

URITE  "REMEMBER  TO  PRESS  ENTRY  KEY  AFTER  EACH  LINE.  UE  HAVE  STORED:",  •  ,X 

QUIT URITE  "ZOST"  ZSTORE  ZOST  QUIT 

3.  Part  of  a  MUMPS  program  that  teaches 
people  interactively  how  to  program  in 
Standard  MUMPS.  (Lines  AN+3,  AN+4, 
and  CM+1  are  so  long  that  each  is 
continued  on  a  new  line.) 
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The  operator  is  qualified  by  the  nega- 
tion ('"")  operator,  so  that  this  code 

reads:  if  the  value  of  the  variable  X  does 
not  contain  the  character  T  then  stop. 

Also  illustrated  is  the  pattern-match 

operator  ("?"),  which  appears  in  line 
ZEX+3  as: 

IFX'?1"Y".E 

Again  the  operator  is  qualified  by  the 
negation  operator.  The  code  means 
that  if  the  variable  X  does  not  have  the 

pattern  whose  format  is  defined  by  the 
code: 

rv.E 
then  do  whatever  comes  next  (i.e.  find 
out  how  many  days  ago  the  exercise  to 
be  reported  was  done).  The  code 

following  a  pattern-match  operator 
comprises  a  series  of  particular 
characters  sought  (in  quotation  marks) 
or  the  code  for  the  types  of  character 
sought  (such  as  A  for  any  alphabetics, 
N  for  numerics,  orEfor  anything);  each 
pattern  code  or  set  of  characters  in 
quotes  is  preceded  by  a  digit  denoting 
the  number  of  instances  looked  for. 

Thecode  in  ourexample  means  that  we 
are  looking  for  a  format  of  one  letter  Y 

(1"Y")  followed  by  any  number 
(represented  by  ".")  of  characters  of 
any  kind  ("E"). 

Other  string  operators  are  the  string- 

equals  ("=")  operator,  which  looks  for 

equality  of  strings,  the  follows  ("]'') 
operator  mostly  used  for  determining 
whether  one  string  follows  another 

alphabetically,  the  catenation  ("_") 
operator  used  for  joining  two  strings 

together  to  form  one,  and  the  indirec- 
tion ("(5)")  operator,  which  allows  data 

values  to  be  executed  as  MUMPS  code. 

Functions 

Standard  MUMPS  contains  13  func- 
tions. The  example  in  Figure  1  shows 

three  of  them: 

$PIECE 

in  line  ZEX+1 

$DATA 
in  line  ZEX+4,  and 

$SELECT 

in  lines  RUN+7,  SWIM+5,  and  BIKE+5. 
Consider  $PIECE.  It  appears  in  line 

ZEX+1  as: 

SET  DAY  =  $PIECE($HOROLOG,",",1) 

$PIECE  manipulates  the  items  that 
follow  it  between  parentheses.  The  first 
item  in  the  example  is  $HOROLOG,  a 
system  variable  whose  value  is  a  string 
of  digits  signifying  the  day  followed  by 
a  comma  and  then  the  number  of 

seconds  that  have  elapsed  since  mid- 
night. After  $HOROLOG  comes  a 

comma  and  a  string  contained  in 
quotation  marks: 

HI  THERE' f*    UARNING  ** 
THE  TEACHING  PROGRAM  UILL  HOT  BE 
HOPE  YOU  CAN  FINISH  ALL  YOU  NEED 

IF  NOT,  SEE  JOAN. 

EN1ER  YOUR  LAST  NAHE:  ZIMMERMAN 
ENTER  YOUR  FIRST  NAME:  JOAN 

AVAILABLE  AFTER 

TO  DO  BY  THEN. 

FRIDAY  21  APRIL, 

DO  YOU 

LESSON 
LESSON 
LESSON 

LESSON 
LESSON 
LESSON 

LESSON 
LESSON 
LESSON 
LESSON 

LESSON 
LESSON 
LESSON 
LESSON 

LESSON 
LESSON 

LESSON 

NEE I  . 

3. 

4. 

5. 
6. 

-i 

II  . 

12. 
11. 

14. 15. 

21. 98 

99 

D  A  LIST  OF  LESSONS'  YES 
OUTLINE  OF  THE  STANDARD  HUMPS  COURSE 
BACKROUND  ON  HUMPS 
CONCEPTS 

COHHANDS 
FUNCTIONS 

OPERATORS 
FURTHER  COMMANDS 

DIRECT  MODE  COMMANDS 
NOT  URITTEN  (TO  BE 
NOT  URITTEN  (TO  BE 

NOT  URITTEN  (TO  BE 
NOT  URITTEN  (TO  BE 
GLOBALS 

INPUT/OUTPUT  AND  SPECIAL  VARIABLES 

,  CONDITIONAL  COHHANDS:  INDIRECTION 
,  AUTHOR  S  AIDS 

,  GUIDANCE  ON  QUESTIONNAIRE  USE 

(DEC,  PDP-11) 
PDP-10/RRC  DIRECT  MODE) 
66.70C.'DAVIS  D1RECI  H.) 

S360/NLN  DIRECT  MODE) 
PRIME  DIRECT  MODE) 

LESSON  II  4     COHHANDS 

LET  HE  BEGIN  UITH  SOME  MUHPS  CODE.  HERE  IT  IS:" 

URITE  "HELLO,  UHO  ARE  YOU?  "  READ  X  URITE  "HELLO,  ",X 

THE  FIRST  UORD  ON  THAT  LINE  OF  CODE  IS  THE  URITE  COMMAND. 
JUST  TO  HAKE  SURE  YOU  KNOU  UHAT  A  COHHAND  IS.  PLEASE  SELECT 
AN  ANSUER  FROH  THE  FOLLOUING: 

1.  A  COHHAND  IS  AN  INSTRUCTION  GIVEN  10  THE  COMPUTER 

!.  I  AH  NOT  SURE;  PLEASE  REFRESH  HY  MEMORY 
NUMBER  «  2 

THE  UORD  "COHHAND"  IS  USED  IN  HUMPS  TO  DENOTE  A  UORD  OF  INSTRUCTION 
TO  THE  COMPUTER.   UHEN  YOU  UANT  THE  COMPUTER  TO  DO  SOMETHING  FOR  YOU, 
YOU  6IVE  IT  THE  APPROPRIATE  COMMAND.  FOR  EXAMPLE  IF  YOU  UANT  THE 

COMPUTER  TO  URITE  SOMETHING  FOR  YOU,  YOU  USE  THE  "URITE"  COMMAND. 

IS  THAI  CLEAR' YES/NO?  YES 

GOOD 

THE  URITE  COHHAND  LETS 
UHAT  IS  THE  RESULT  OF  THE 

URITE  "HELLO" 
1.  THE  COHPUTER 
:..    THE  COHPUTER 
1.  THE  COHPUTER 
4.  I  DON  T  KNOU 
NUHBER  II  1 

YOU  DISPLAY  STRINGS  OF  CHARACTERS, 
FOLLOUING  HUHPS  CODE: 

URITES  HELLO,  RIGHT 
IGNORES  YOU. 
SAYS  HELLO  OUT  LOUD. 

IN  FRONT  OF  YOUR  EYES. 

4.  Sample  interaction  between  a  student 
and  the  Standard  MUMPS  teaching 
program,  part  of  which  was  shown  in 
Figure  3. 

That  string  specifies  the  characters  (in 
this  case  a  single  comma)  by  which  the 

first  item  in  the  parentheses  ($HORO- 
LOG)  is  to  be  broken  apart.  Finally 
there  is  another  comma  and  the 
number: 

1 

before  the  closing  parenthesis,  show- 
ing that  the  group  of  characters  before 

the  first  comma  in  $HOROLOG  is  to  be 
taken  as  the  desired  PIECE.  The 

resulting  number  signifies  the  day  and 
is  assigned  to  the  variable  DAY. 

The  second  function  is  $DATA.  This 

appears  in  line  ZEX+4  as: 
IF  $DATA(AZEX(DAY)) 

$DATA  determines  whether  the 
variable  following  it  in  parentheses 
already  exists.  The  variable  in 
parentheses  is  the  global  variable 
AZEX(DAY).  It  will  only  be  defined  if 
data  have  already  been  entered  for  the 
date  represented  by  the  present  value 

of  DAY.  That  value  is  either  today's date  or  the  number. of  days  previously 

specified  by  the  user  in  line  ZEX+3. 

The  third  function  is  $SELECT.  This 

is  a  powerful  function.  It  is  a  little 
complex,  but  after  you  have  mastered 
this  one,  you  will  find  the  remaining 
MUMPS  functions  very  easy.  Consider 
what  we  want  to  do  with  $SELECT. 

Basically,  we  want  to  determine  how 
many  aerobic  points  we  have  earned 
for  our  exercise.  Look  at  running.  We 
calculate  in  line  RUN+5  a  value  for  the 
variable  T  that  is  equal  to  the  number  of 
minutes  for  which  we  have  run  divided 

by  the  number  of  miles  we  ran.  This  is 
calculated  by  the  code: 

SETT-MINS/MILES 

In  line  RUN+6  we  weed  out  the  guys 
that  run  under  2  miles  and  take  more 
than  20  minutes  per  mile,  by  assigning 
them  zero  points  and  branching  to  the 
line  ERUN.  For  the  more  successful 
exercisers,  the  $SELECT  function  in 
line  RUN+7  assigns  points  depending 

upon  the  number  of  minutes  taken  per 
mile.  (The  numbers  of  points  come 

from  the  tables  in  Dr.  Cooper's  book.)  If 
you  took  under  6.5  minutes  per  mile, 
you  are  a  really  speedy  guy  and  you  get 
6  points  for  each  mile  you  ran;  if  you 
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took  6.5  minutes  or  more  but  under  8 

minutes  you  get  5  points  per  mile  run. 
And  so  on  until  if  you  took  20  minutes 
or  more  per  mile  (but  ran  over  2  miles 
and  so  were  not  rejected  in  line  RUN+6) 
you  get  a  meager  0.5  points  per  mile. 
You  could  express  this  as  a  series  of  IF 
commands  taking  seven  lines: 

IF  T<6.5  SET  POINTS=6*MILES 
GOTO  ERUN 

IF  T<8  SET  POINTS  =5*MILES  GOTO 
ERUN 

IF     T<10     SET     POINTS     =4*MILES 
GOTO  ERUN 

IF  T<  12  SET  POINTS=3*MILES  GOTO 
ERUN 

IF     T<14.5     SET     POINTS=2*MILES 
GOTO  ERUN 

IF  T<20  SET  POINTS-MILES  GOTO 
ERUN 

SET  POINTS-MILES/2 

But  all  this  can  be  done  in  a  single  line 
(RUN+7)  by  using  one  command  and 
the  $SELECT  function.  The  $SELECT 
function  contains  in  its  parentheses  a 
sequence  of  pairs.  The  first  item  in 

each  pair  is  a  "truth-valued  expression" 
(such  as  T<6.5),  which  is  evaluated  to 
determine  if  it  is  true  or  false.  This  is 

followed  by  a  colon  and  the  second 
member  of  the  pair  (such  as  6), 
denoting  the  value  to  be  assigned  to 
the   $SELECT   function    if   the  truth- 

valued  expression  is  true.  Thus  the  first 
pair  of  items  in  the  parentheses  is: 

T<6.5:6 

meaning  that  if  T  is  less  than  6.5  then 
$SELECT  is  to  have  the  value  of  6.  The 

next  pair,  separated  from  the  first  pair 
by  a  comma,  is: 

T<8:5 

Now,  if  T  is  not  less  than  6.5  (causing 
T<6.5  to  be  false)  the  truth-value  T<8 
is  evaluated  and  if  T  is  less  than  8  then 
$SELECT  has  the  value  5.  The  function 
built  up  thus  far  with  these  two  pairs  is: 

$SELECT(T<6.5:6,T<8:5 

The  function  is  completed  as  shown  in 
line  RUN+7.  Note  that  the  last  pair  of 
items  is: 

1:.5 

The  truth-valued  expression  here  is 
simply  1,  which  by  convention  means 
true.  Accordingly,  if  evaluation 
progresses  this  far,  $SELECT  is  forced 
to  have  the  value  0.5,  thereby  ensuring 
that  a  value  for  $SELECT  will  always  be 
defined  no  matter  what  the  value  of  T. 

Discussion 

From  the  information  given  you 
should  be  able  to  see  how  the  rest  of 

the  code  in  Figure  1  works.  Lines  SWIM 
to  ESWIM  collect  data  on  how  far  you 
swam  and  how  long  you  took.  In  line 
SWIM+3,  the  mean  time  taken  per  100 

yards  swam  is  calculated  as  the  value 
of  T,  and  the  result  is  used  in  line 

SWIM+5's  $SELECT  function  to  deter- 
mine the  number  of  points  earned. 

When  no  more  swimming  data  are  to  be 
entered,  execution  moves  to  line  BIKE, 
where  data  on  cycling  are  collected. 
Finally,  lines  END  and  END+1  are 
executed  in  which  the  total  points 
scored  are  noted  and  the  result  is 
stored  safely  away  in  global  a  ZEX 
(DAY).  With  what  you  have  learned  you, 
could  now  write  a  MUMPS  routine  that 

scans  through  the  data  stored  in  a  ZEX 
for  the  last  7  days  and  that  tells  you 
whether  or  not  you  achieved  at  least  30 

points  during  the  week. 

Teaching  Program  Example 
There  are  many  aspects  to  the 

teaching  program  shown  in  Fig.  3  and 
4,  including  the  authoring  and  editing 

of  the  text  and  questions,  the  student's use  of  the  teaching  program,  and  the 
subsequent  inspection  by  a  supervisor 
of  how  correctly  and  quickly  the 
student  has  passed  through  the  course 
work.  The  example  shown  in  Figure3is 
part  of  the  code  that  prompts  a  student 
to  answer  a  displayed  question,  as 
indicated  in  the  documentation  line, 
ZQST.  Questions  can  be  of  four  types: 

1.  No  response  required. 

2.  Multiple-choice,      for     which     a 
number    is    to    be    entered    that 

Omikron  transforms  TRS-80 
into  a  powerful  business  system. 

STANDARD  DRIVES  8"  Drives  give  you  5 
times  the  speed  and  3  times  the  storage  of  your 
mini  drives!  Our  system  provides  a  standard 
Shugart  interface  so  you  can  use  either  your 
8"  drives  or  ours. 

SOFTWARE  CP/M*  is  the  most  popular  oper- 
ating system  for  microcomputers.  But  many 

high-level  languages  and  advanced  business 
programs  cannot  run  with  the  special  CP/M* 
designed  exclusively  for  the  TRS-80*  The 
Omikron  MAPPER  with  standard  CP/M* 
allows  you  to  expand  your  software  capability 
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MAPPER  II  are  plug-in 
modules. 

They  don't  require  any  circuit  changes,  are 
easy  to  install,  and  they  don't  interfere  with  the 
normal  operation  of  your  TRS-80*  All  your 
original  software  will  still  run  properly.  Omikron 
products  require  a  minimum  of  16K  memory 
and  the  TRS-80*  Expansion  Interface. 

•     •     • 

MAPPER  I  is  a  memory  management  unit 

which  adapts  your  TRS-80*  to  run  standard 
CP/M*  The  user  can  choose  either  CP/M*  or 
TRS-80*  DOS  through  keyboard  control.  The 

package  includes  CP/M*  software  on  5"  disk- ette and  documentation.  Specify  memory  size 
when  ordering.  $199. 

MAPPER  II  is  a  disk  adapter  module  which 

enables  the  TRS-80*  to  run  both  5"  and  8" drives.  It  will  interface  to  the  MAPPER  I  for 

CP/M*  operation,  or  can  be  used  alone  with 
our  modified  TRS-80*  DOS  software.  Files  can 
be  transferred  between  the  different  size  drives. 
Specify  cable  requirements  when  ordering. 
$99,  plus  $10  per  cable  connector. 

SYSTEMS— Omikron's  complete  systems  fea- 
ture Shugart  8"  drives  mounted  in  a  dual drive  cabinet  with  heavy  duty  power  supply, 

MAPPERS  I  and  H,  cable  and  CP/M*  software. 
Dual  drives-$1795;  Single  drive  $1195. 

WARRANTY— 6  months  parts  and  labor.  Satis- 
faction guaranteed.  Dealer  inquiries  invited. 

Call  for  details  on  Omikron's  TRS-80*  DOS  package. 

*CP/M  isaTM  of  Digital 

Research.  TRS-80  is a  TM  of  Tandy 

Corporation. 
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Mumps,  con't... 
corresponds  to  one  of  the   dis- 

played alternate  answers. 
3.  Free  text,  where  a  student  may 

enter  an  answer  with  no  con- 
straints. 

4.  Yes/no,  where  a  student  is  to  enter 
either  yes  or  no. 

The  variable  TY  has  the  value  of  1 ,  2,  3, 

or  4,  depending  upon  which  type  of 
question  is  being  asked.  If  a  response  is 
required,  the  $PIECE  function  in  line 
AN  causes  the  appropriate  prompt  to 
be  displayed.  (Note  that  here  the  string 

used  as  the  divider  is  "A"  instead  of  the 
","  used  in  line  ZEX  of  the  aerobics 
example.) 

Line  AN  +  1  sets  variables  RTS  equal 
to  the  value  of  the  present  time  by 
taking  the  piece  of  SHOROLOG  after 
the  comma.  (We  used  the  first  part  of 
this  system  variable  in  the  aerobics 
example  to  determine  the  date.)  This  is 
done  in  order  to  measure  how  long  the 
student  takes  to  answer  the  question, 
and  read  his  answer  into  variable  RN 
by: 

READ  RN:300,! 

The  ":300"  after  RN  is  called  a  "time 

out."  It  places  a  limit  upon  the  number 
of  seconds  that  the  computer  will  wait 
for  a  response:  if  the  student  makes  no 
response  within  5  minutes,  the  system 

proceeds  to  the  next  code.  The  "!"  is  the 
carriage-return/line-feed  format 
operator  once  again.  In  the  next  line, 
we  calculate  the  number  of  seconds 

taken  to  respond  to  the  question  by 
subtracting  RTS  from  the  present  time. 

Line  AN+3  introduces  a  new  com- 
mand: 

ELSE 

which  may  thought  of  as  the  opposite 
of  IF.  ELSE  has  no  argument  and 
therefore  has  two  spaces  after  it.  It 
makes  use  of  a  system  variable  called 
$TEST.  The  value  of  $TEST  can  be 
changed  indirectly  by  various  causes. 
Of  relevance  to  our  example  is  that  the 
value  of  $TEST  depends  on  whether 
the  value  of  RN  is  entered  within  5 

minutes  (in  which  case  $TEST  is  1)  or 
whether  it  is  not  entered  in  time  ($TEST 
becomes  0).  When  $TEST  has  the  value 

0,  the  code  following  the  ELSE  com- 
mand is  executed.  Thus,  if  the  answer 

was  not  entered  in  time,  the  computer 
says: 

I  STOPPED  BECAUSE  I  THOUGHT 
YOU  HAD  GONE  AWAY 

and  sets  the  value  of  RN  equal  to  "END" 
and  stops. 

Usually  an  answer  is  entered  quickly 
enough  and  so  execution  moves  to  line 
AN+4,  where  the  value  of  RN  is 
checked.  If  it  is  equal  to  a  question 

mark  ("?"),  indicating  that  the  student 
is  not  sure  what  to  do,  a  brief  explana- 

tion is  given  of  the  desired  type  of 
answer  before  the  system   branches 

back  to  line  AN.  RN  is  checked  in  the 

next  line  (AN+5)  for  length  by  means  of 
the 

$LENGTH 
function,  which  yields  the  number  of 
characters  in  the  value  of  the  variable  in 

the  function's  parentheses.  If  the 
response  is  over  95  characters  long,  we 
request  a  briefer  response.  Our  final 
check  on  the  value  of  RN  isinlineAN+6 
and  makes  use  of  the 

$EXTRACT 
function,  which  pullsoutfrom  astring  a 
group  of  characters.  The  example: 

$EXTRACT(RN,1) 

means  the  first  character  of  the  answer, 
RN.  If  the  first  character  is  not  an 

exclamation  mark  ("!")  we  stop  this 
subroutine.  However,  a  leading  ex- 

clamation mark  means  that  the  student 
wants  to  enter  a  comment;  if  the 

variable  RLF  contains  a  "C"  denoting 
that  the  author  wants  comments  they 

are  entered  using  lines  AN+8  and 
AN+9,  and  the  comment  subroutine 
starting  at  line  CM.  The  reader  may 
figure  out  how  this  is  done  with  the 
following  hints: 

I.The  FOR  command  with  the 

argument  "A=Z:1"  means  that  A  is 
to  be  set  equal  to  the  value  of  the 
variableZ(acounterthatholdsthe 
total  number  of  comment  lines 

entered  by  the  student  while 
taking  a  lesson)  and  the  rest  of  the 
line  is  to  be  executed;  A  is  then  to 
be  incremented  by  1  and  the  line 
again  executed;  and  so  on.  This 

stops  only  when  no  line  of  com- 
ment is  entered,  so  that  X  has  the 

value  "",  at  which  point  the  code 
"GOTO  N"  is  executed. 

2.  AQUB(CN,IDS,2000+A)  specifies 
the  part  of  the  global  variable 
AQUB  where  this  particular  lineof 
comments  is  to  be  stored.  CN  is  a 

number  that  specifies  the  chapter 
being  learned  by  the  student.  IDS 
is  a  unique  number  designating 
the  student.  CN  and  IDS  are  used 

as  subscripts  of  a  QUB,  as  is 

2000+A. 
3.  The  comment  is  recorded  as: 

FR_")"_J< 
where  FR  is  the  particular  frame  or 
question  number  for  which  X  is  a 
line  of  comment. 

Resources  For  Further  MUMPS 
Information 

Information  on  MUMPS  and  the 

MUMPS  Users'  Group  may  be  obtained 
from  Mr.  Richard  E.  Zapolin,  MUG 

Executive  Director,  The  MITRE  Cor- 
poration, P.O.  Box  208,  Bedford,  MA 

01730.  Among  the  documents  you 
might  like  to  purchase  are: 

—Standard  MUMPS  Pocket  Guide,  a 
concise     summary     of     all     the 

features  of  the  MUMPS  language. 
$1  per  copy. 

—Book  of  MUMPS,  a  review  of  the 

MUMPS  language  and  its 

applications,  including  a  list  of  the 
15  machines  upon  which  MUMPS 
is  implemented,  and  the  sources  of 
the  implementations.  $2  per  copy. 

—MUMPS  Programmer's  Reference 
Manual  (developed  by  the  MDC),  a 
detailed  reference  work  on  the 
language.  $5  per  copy. 

—Advanced  MUMPS  Techniques,  a 

text  on  all  aspects  of  writing 

powerful  and  effective  MUMPS code.  $9  per  copy. 

Information  on  the  MUMPS  Develop- 
ment Committee  and  further  develop- 
ment of  the  MUMPS  language  may  be 

obtained  from  Dr.  Richard  F.  Walters, 

MDC  Chairman,  University  of  Califor- 
nia at  Davis,  Medical  Learning 

Resources,  Davis,  CA  95616.  □ 
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The  Comprint  912  printer. 
No  one  else  can  match 
our  speed;  our  print 
quality  our  quiet 
operation;  or  our 
reliability.  Not  for 

$660  they  can't. Our  Comprint  912  is 
the  best  printer  for 
the  money. 

Period.  Any        * 
printer that  can 
match  our 

price 
can't even  begin 
to  match  our 

performance.         \ 
And  any  printer 
that  boasts  perfor- 

mance like  ours  doesn't even  come  close  to  our 
price.  No  matter  what 
your  application;  com- 

puter reports;  listings, 
CRT  hard  copy  message 

..-""* 

< 

CRT  hardcopy  is  an  excellent 
application  for  the  Comprint  912. 

receiving,  scientific/ 

  r<u    industrial  data 

rfm  logging,  or  any- *?  thing  you  can 
think  of,  the 

Comprint  912 

is  the  perfor- mance leader  in 

printers  under 
$1000. 
First  consider 

our  perfor- mance. 

■ 
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The  Comprint*  912  prints  nearly  3 
lines  every  second. 

Speed. At  225 
characters 

per  second (170  LPM) 

the  Com- 
print 912 is  up  to  4 

times  faster 
than  impact 

printers  costing  hun- dreds of  dollars  more. 
With  our  printer  you 
don 't  waste  time  and 
money  waiting  for  your 

print-out. Print  O uali ty. 

pur  9x12  matrix  pro- vides sharp,  crisp 
characters.  Compare 

that  with  our  competi- 
tion. Their  very  best  is  a 

9x7  matrix,  which 
means  no  lower  case 
descenders  and 

cramped  letters.  With 
the  Comprint  912  you 
don't  have  to  put  up 
with  the  irritation  of 

fuzzy,  hard  to  read 
computer  printing.  This 



xceptional     print    quality     i  n   offer  a  6  month  Warran-
 

ty  by  the  Comprint  912    in  7  ty  twice  the  industry 
niess  reliability,    6  month     standard.  The  key  to  all 

ra i  i  ei    i/o  and  8  i/2"   wide    this  superior  perfor- 
been  shipped  to  happy  custc  mance  is  our  special 

The  superior  print  quality  provided 
by  the  Comprint  912  is  obvious  in  this 
actual  size  sample. 

means  increased  prod- 
uctivity. And  because 

the  Comprint  912  makes 
better  originals,  our 
originals  make  better 
Xeroxes. 

Quiet  Operation. 
Most  computer 

printers  are  irritat- 
ingly  noisy.  They  can 
disrupt  concentration 
and  reduce  the  effi- 

ciency of  anyone  work- 

ing near  them.  They're 
noisy  because  they're 

M 

The  Comprint  912  is  quiet  because  it's electronic  not  mechanical. 

impact.  The  Comprint 
912  has  no  mechanical 

print  head  banging  on 

the  paper.  It's  elec- 
tronic. It's  quiet. Reliability. 

Since  the  Comprint 
912  prints  electronically 
rather  than  mechani- 

cally like  ordinary  im- 
pact printers,  we  have 

fewer  moving  parts  and 
less  vibration.  The 
Comprint  912  has  fewer 
things  to  go  wrong  and 

less  wear.  That's  why  we 

Fewer  moving  parts  in  the  Comprint 
912  mean  greater  reliability. 

paper.  This  aluminized 
"silver  paper''  works  just 
like  ordinary  paper.  It 
won't  fade  or  discolor 
and  actually  costs  less 

than  plain  paper  and 
one  time  ribbons.  For 
the  vast  majority  of 

printing  applications 
it's  just  plain  better 

than  plain  paper.  Espe- 
cially when  you  con- sider the  hidden  costs 

of  plain  paper  printers 
due  to  their  inferior  per- 

formance compared  to 
the  Comprint  912.  And 
on  those  rare  occasions 

when  you  really  do 

«»»•« 
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need  a  plain  bond 

paper  copy,  just  run 
your  Comprint  912 
printout  through  your 

plain  bond  copy  ma- 
chine and  you've  got  it. Even  though  our  paper 

is  special,  it's  available everywhere;  from  your 
dealer  or  distributor,  or 
from  us. 
Now  consider  our 

price. 
The  Comprint  912. 

$660  with  parallel 
interface,  $699  with 
serial  interface. 
We  could  talk  about 

our  other  advantages, 
like  our  80-character 

lines  on  8-1/2"  wide  pa- 
per, or  our  compact, 

light-weight  size,  and 
the  fact  that  the  Com- 

print 912  has  no  ribbons 
to  mess  with,  no  chemi- 

cals, nothing  to  add  but 

paper. 

But  you  have  to  see 
for  yourself.  Before  you 

buy  any  printer,  insist 
on  seeing  the  Comprint 
912,  the  performance 
leader,  at  your  local 

computer  store  or  in- dustrial distributor.  Or 

contact  us  for  a  de- 
scriptive brochure,  a 

sample  print-out,  and 
applications  literature. 

The  performance  leader. 
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Computer  Printers  International,  Inc. 
340  E.  Middlefield  Rd. 

Mountain  View,  California  94043 

415  969-6161 



Build  Your  Own  Joysticks 

And  Other  Analog-To-Digital  Devices 
Gary  Sabot 

Most  computer  hobbyists  would 
like  their  computer  to  be  equipped 
with  an  Analog-To-Digital  (A/D)  con- 

verter. Such  a  converter  allows  a 

system  to  respond  to  input  from  joy- 
sticks and  slide  pots  (perfect  for 

games),  serve  as  a  digital  voltmeter, 
along  with  other  similar  applications. 
Many  hobbyists,  however,  have  shied 
away  from  A/D  converters  because  of 
their  high  cost. 

This  article  will  present  an  eight- 
channel  A/D  converter  for  which  parts 
can  be  purchased  for  less  than  $10.  Its 
abilities  and  uses  are  far  more 

numerous  than  its  simple  design  and 
low  parts  count  imply. 

Circuit  Operation 

The  A/D  converter  (Figure  1)  may 
be  divided  into  two  functional  parts :  a 
ramp  generator  and  the  two  339  quad 
comparators.  In  electronics,  a  ramp  is 
a  portion  of  a  waveform  that  changes 
linearly  with  time.  This  particular 
ramp  generator  is  composed  of  Q1, 
Q2  and  their  associated  circuitry. 

Q2  and  R4  form  an  "electronic 
switch"  that  is  controlled  through 
software.  Q1  and  R1-3  form  a  con- 

stant current  source.  This  source 

attempts  to  charge  C1.  At  TO  (Figure 
2)  the  electronic  switch  was  closed 
and  was  acting  as  a  short  across  C1 . 

At  T1  the  computer  "opened"  the 
switch  by  grounding  R4  through  an 
output  port.  The  constant  current 
source  then  began  to  charge  C1  at  a 
linear  rate,  producing  a  ramp.  At  T2 

the  computer  "closed"  its  switch  by 
sending  a  logical  "1"  through  a  port 
and  this  ends  the  ramp.  The  relation 
between  ramps  and  A/D  conversion 
may  be  unclear  at  this  point,  but  it  will 
be  explained  later. 

Each  339  IC  contains  four  com- 
parators. Each  comparator  has  a 

+  input,  a  -input  and  an  output.  If  the 
voltage  on  the  +  input  is  greater  than 
the  voltage  on  the  -input  the  output 

will  be  a  logical  "1 ."  If  the  voltage  on 
the  -input  is  greater  than  the  voltage 
on  the  +  input  the  output  will  be  a 

logical  "0." 

Gary  Sabot,  38  Woodland   Rd.,   Roslyn,   NY 
11576. 

Following  is  an  8080  version  of  the 
conversion  software  for  the  Northstar 
Horizon.  It  is  as  follows:  (Assembled 
for  01 H: 

OOfll ; STORAGE    FOR   MASK   AN 01(11 
PUSH 

PSW 

00"<? 

PUSH H 

nfl*-> 

PUSH B 

r*no\A 

MVT 

H,00 

rLOAD  HL  WITH   STORA 
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L,00 
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cnvn 

IN 

"ip 
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•TS   COUNT   OVER    255? 0r»i7 
JC 

OflOD 
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H 

oo?l 

POP PSW 0022 
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The  following  is  a  Northstar 
BASIC  routine  that  will  FILL  the  con- 

version software  into  memory: 
1  FOR   K 
2  READ 

3  FILL 
4  NEXT 

5  DATA 
fi    DATA 

=  0   TO    T 
I K,I 

K 

0,245 
0,4,1 

,229, 197,^9,  0,4  ̂ ,0,^,O,1"75, 21  1  ,  0,21  9,  0, 1  5S,  19"  ,2r> 
20, 254,255,219,1?, 0,^2, 129, 211 ,0,1 12,1°^, 225, 2^1 ,201 

To  use  the  A/D  converter,  after 
running  the  previous  routine,  you 
FILL  location  0  with  the  appropriate 
bit  mask.  (1 ,  2,  4, 8, 16,  32, 64,  or  128). 
You  then  CALL  location  1.  The  value 
of  the  requested  analog  input  will  be 
in  location  0.  (Retrieve  it  with  an 
EXAM  statement). 

Output  to  Computer  port 

A 
Bit  7 R12 
1K 

13+5v 

A 
Bit6 
R11 

1K 

14  +5v 

Bit  5 

R10 

1K 
^v*-f>  u~v*-£>   _>w4>  —'ww-E> 1    +5v 
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R9 

1K 

+  5v 

IC2 
339 

Comparator 

3        V  + 

Bit  3 
R8 

1K 

13+5v 

Bit  2 

R7 

1K 

14  +5v 

Bit  1 

R6 

1K 

i  h^\A->  >-W-f>  I  >-V/-C>     «-JW\Ar-£> 

1     +5v 

BitO 

R5 

1K 
V  + 

4 
2      +5v 

10 

11 

18 

9 

17 

16 

12 

15 

1011 

14 

A         A 

13 

A 

I2 
IC1 
339 

Comparator 

3  V  + 

— O 

^    R
3 

1 0K  Trim  Pot 

12 

A 

11 

Analog 

Inputs 
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1K 
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Bit 

from 

Computer 
^ 

Figure  1 .  Schematic  diagram  of  A/D  converter. 
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Figure  2.  Timing  diagram  of  control  bit  from 

computer  and  ramp  from  A/D  con- 
verter. 

To  convert  an  analog  signal  to  a 
digital  signal,  the  analog  signal  is 
applied  to  the  -input  and  the  output 
from  the  ramp  generator  is  fed  into 
the  +  input.  The  computer,  through 
software,  records  the  time  interval 
between  the  closure  of  the  electronic 

switch  and  its  sensing  a  logical  "1 "  at 
the  output  of  the  appropriate  compar- 

ator. The  length  of  this  interval  is  pro- 
portional to  the  magnitude  of  the 

analog  voltage.  If  the  analog  voltage 
is  0,  as  soon  as  the  ramp  begins  to 
increase,  it  will  be  greater  than  the 
voltage  and  the  comparator  will 

output  a  logical  "1 ."  The  time  interval 
would  be  quite  short.  If  the  analog 
voltage  applied  is  5V,  however,  the 

mp  would  have  to  be  increasing  for 
some  time  before  it  becomes  greater 
than  the  analog  input  voltage.  The 

time  interval,  then,  would  be  compar- 
atively long. 

In  Figure  3,  the  reason  the  ramp 
terminates  almost  immediately  after 
it  surpasses  the  analog  input  is 

because  the  computer  has  "closed" its  switch.  That  is,  the  computer  had 
already  recorded  the  time  interval  and 
it  no  longer  required  the  remainder  of 
the  ramp.  A  consequence  of  this 
process  is  that,  unless  the  software 
compensates  (through  delay  loops),  a 
lower  voltage  will  take  less  time  to 
convert  into  a  digital  value  than  a 
higher  voltage. 

Construction 

As  a  result  of  the  low  parts  count 

in  the  converter,  almost  any  con- 
struction technique  can  be  used, 

including  perfboard,  PC  board  and 
wire-wrap.  Parts  placement  is  not 
critical.  (I  used  a  solderless  bread- 

board to  construct  the  prototype).  In 

any  case,  note  that  the  pull-up  resis- 
tors (R5-R12)  will  be  connected  to  the 

host  computer's  5V  line,  not  V  +  . 

Testing  and  Interfacing 

If  a  triggered  oscilloscope  is 
available,  follow  the  testing  proce- 

dure detailed  in  Figure  4.  When  you 
complete  this,  it  is  time  to  interface 
the  A/D  converter  to  your  computer. 

First,  connect  the  computer's  ground 
to  the  A/D  converter's  ground  and 

1 .  Power  up  the  converter.  (Through 

batteries,  power  supplies,  etc.  The  pull-up 
resistors  R5-12  may  be  connected  to  V+  for this  test.) 

2.  Apply  a  200  Hz  square  wave  to  the  base  of 
Q2.  (If  you  do  not  have  a  signal  generator,  a  555 
pulsecircuit  will  suffice.) 

3.  Connect  the  oscilloscope's  vertical  input 
to  the  collector  of  Q2. 

4.  Connect  the  oscif/oscope's  "external 
triggering  input"  to  the  square  wave  source. Adjust  for  a  stable  display. 

5.  The  oscilloscope  should  display  a  saw- 
tooth waveform .  (R3  may  have  to  be  adjusted  to 

achieve  this.) 

6.  Connect  the  arms  of  a  potentiometer  to 
V+  and  ground,  and  attach  its  wiper  to  the 
input  of  a  comparator. 

7.  View  the  signal  at  the  output  of  the  same 

comparator. 
8.  As  you  adjust  the  knob  on  the  potentio- 

meter, the  width  of  the  displayed  square  wave 

will  vary.  At  the  knob's  two  extremes,  a  straight 
line  may  appear  on  the  oscilloscope.  This  is 

normal. 
9.  If  time  permits,  repeat  steps  5-7  for  the 

remaining  seven  comparators. 

Figure    4.     Triggered     oscilloscope     testing 

procedure. 

connect  the  +12V  line  from  the 
computer  to  V  +  of  the  circuit.  (If  you 
would  prefer  not  to  utilize  the 

computer's  12V  supply,  connect  two 
9V  batteries,  in  series,  between 
ground  and  V  +  .)  Then,  connect  a 
wire  from  the  pull-up  resistors  to  the 
+  5V  supply  of  the  computer.  Now, 
connect  the  eight  output  bits  from  the 
converter  to  an  eight  bit  input  port  on 

yourcomputer.  Finally,  attach  one  bit 
of  an  output  port  to  the  unconnected 
lead  of  R4.  The  converter  is  now  elec- 

trically interfaced.  Software,  how- 
ever, is  necessary  for  its  operation. 

Not  To  Scale. 
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Figure3.  Timing  diagram  of  ramp,  analog  input 
and  output  from  comparator. 

The  Software 

Due  to  the  many  different  proces- 
sors and  programming  languages  in 

use,  the  conversion  program  is 

presented  in  the  form  of  a  flowchart, 
(refer  to  Figure  5).  Normally,  this 
flowchart  would  be  implemented  in 
machine  language.  A  BASIC  program 
would  utilize  the  converter  through 

the  USR  function.  If  the  BASIC 

program  requires  a  scaled  value 
between,  say,  0  and  15,  the  following 

type  of  statement  is  used:  LET 
S  =  INT  ((VALUE/255)*15)  +  1 . 
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Figure  5.  Flowchart  of  a  machine  language 
conversion  program. 

(VALUE  represents  the  number  re- 
turned by  the  conversion  software, 

and  S  is  the  scaled  result). 
If  you  are  not  adept  at  machine 

language,  there  is  an  alternative 
method:  By  greatly  increasing  the 

value  of  C1,  the  ramp's  rate  of 
increase  will  slow  down.  This  will 
allow  a  BASIC  version  of  the  conver- 

y^» 

. . .  To  every  vendor  who  lowers  his 

price  I'm  awarding  this  official  bumper 
sticker. . .  " 

©Creative  Computing 

sion  software  (using  the  INP  and  OUT 

functions)  to  operate.  I  do  not  recom- 
mend this  technique  because  it  might 

take  several  seconds  for  the  BASIC 

conversion  program  to  convert  a 

voltage,  as  compared  to  only  micro- 
seconds for  a  machine  language 

program.  Interestingly,  a  Z80  owner, 
programming  in  machine  language, 
might  have  to  decrease  the  value  of 
C1,  due  to  the  high  speed  of  his 
machine. 

Once  the  speed  of  the  converter  is 
approximately  equal  to  that  of  its 
companion  software,  R3  is  used  to 
precisely  match  them.  First,  set  up  a 
temporary  routine  that  will  call  the 
conversion  program,  display  the 
value  of  the  analog  input  at  channel 
one  and  then  loop  back  and  repeat. 
Then  apply  +5V  to  the  corresponding 
input,  input  one.  Adjust  R3  to  its 
minimum  resistance,  then  begin  to 
increase  its  value.  Note  that  the  dis- 

played conversion  value  is  increas- 
ing. When  the  displayed  value  passes 

200,  begin  to  slow  down  the  rate  at 
which  you  are  turning  the  knob.  When 
the  value  reaches  254,  continue 
turning  the  knob  on  R4,  but  only 
enough  to  make  the  value  255.  Then 
stop  turning,  the  A/D  converter  is 
now  operational.  In  conjunction  with 
its  associated  software,  it  will  convert 
an  analog  input  voltage  between  0  and 
5V  to  a  corresponding  number  from  0 
to  255. 

Applications 
The  most  obvious  application  of 

this  A/D  converter  is  to  digitize  the 

position  of  a  slide  pot  (paddle)  or  joy- 
stick (two-dimensional  paddle).  To  do 

so,  attach  one  arm  of  the  potentio- 
meter to  +5V,  one  to  ground  and 

hook  the  wiper  to  an  input  channel. 
Since  a  joystick  is  made  up  of  two 
potentiometers,  two  input  channels 
would  be  used  for  it. 

Many  other  applications  are  also 
possible.  For  example,  the  computer 
could  use  a  thermistor  to  monitor  the 
temperature.  It  could  then  record  the 
temperature  over  a  period  of  time,  or 

perhaps  act  as  an  "intelligent"  ther- 

mostat. If  the  converter  is  utilized  in 
conjunction  with  some  type  of 

moisture-sensing  circuit,  the  com- 
puter could  alert  you  when  your  base- 
ment floods.  If  you  are  not  present,  it 

could  activate  a  sump  pump. 

The  A/D  converter  can,  if  accur- 
ately calibrated,  act  as  a  test  instru- 

ment. It  could  measure  voltage  or 

even  capacitance.  To  measure  capa- 
citance, the  computer  would  monitor 

the  charge  rate  of  the  unknown  capa- 
citance in  series  with  a  known,  fairly 

large,  resistance.  Using  this  data  the 
computer  could  determine  their  time 
constant.  Dividing  the  time  constant 
in  seconds  by  the  resistance  in  ohms 
would  yield  the  capacitance  in 
Farads. 

_ 

i 

An  A/D  converter  enables  a  digital 
computer  to  observe  the  real  world, 
which  is  analog  in  nature,  on  its  own 

terms.  Information  that  was  pre- 
viously inaccessible  to  computer 

analysis  can  now  be  utilized  in  an  ever 

increasing  number  of  varied  applica- 
tions. The  A/D  converter  is  a  tool 

whose  value  depends,  like  all  other 
tools,  upon  the  skill  and  imagination 
of  its  user.  □ 
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A  simple  telephone  dialer  BASIC  program  for  the  North 
Star,  TRS-80  and  other  popular  systems. 

Telephone  Dialer 

Gene  Christianson 

Have  you  ever  wished  you  owned 
one  of  those  fancy  phone  dialers 
which  store  32  numbers?  Do  you  find 
yourself  redialing  the  same  busy 
number  over  and  over  again  until  your 
finger  is  about  ready  to  fall  off?  How 
would  you  like  to  store  several 

hundred  o'f  your  favorite  phone 
numbers  by  name  or  number?  For 
about  three  dollars  in  parts,  one  bit  on 
a  parallel  port  and  the  program 
included  in  this  article  you  can  do  just 
that! 

Software 

The  program  is  written  in  North 
Star  BASIC  and  with  a  few  changes, 
described  at  the  end  of  the  article,  it 
will  run  on  TRS-80  or  similar  BASIC. 

The  program  uses  an  if-then  lookup 
table  to  convert  a  name  label  to  a 
number.  On  input  the  computer  will 
take  up  to  11  digits  or  characters. 
Starting  at  Line  number  63  the 
program  converts  the  input  string  to  a 
number  and  pulses  a  small  relay  (see 
Figure  1)  to  do  the  dialing.  You  will 
have  to  play  with  the  timing  loops  at 
line  numbers  70,  83,  87  and  102  for 

your  computer's  speed  and  local 
phone  system.  My  timing  works  well 
with  an  8080-A  running  at  2  Mhz.  and 
a  very  fast  touch  tone  phone  system. 
Line  number  89  will  wait  for  long 
distance  dial  tone  if  the  first  number 

in  the  dialing  sequence  is  a  "1 ."  When 
you  hearthe tone,  just  hit  'RETURN.' 

Hardware 

A  6-9  volt  SPDT  relay  from  Radio 
Shack  sells  for  $3.00  and  is  the  only 
hardware  needed.  Almost  any  low 
voltage  relay  will  do  the  trick.  Make 
sure  the  current  rating  does  not 
exceed  the  rating  of  the  port.  Most 
latched  ports  will  sink  about  50  mA. 
Use  the  LSB  (bit  0)  of  a  latched 
parallel  port.  Hook  one  leg  of  the  relay 
coil  to  the  +5  volt  supply  on  the 
board  that  the  parallel  port  is  on. 
Hook  the  other  end  to  the  first  bit  (bit 
0)  on  the  port.  The  relay  contacts  are 
in  series  with  the  phone  line.  I  broke 

Gene  Christianson   &   Associates,    Box   267, 
Santa  Barbara,  CA  931 02. 

TO  PHONE  OUTLET 
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22 
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27 
28 

29 
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44 

■►  +5VDC 

BIT0 

t 5 VOLT  RELAY 

the  red  wire  and  spliced  the  normally 

open  contacts  between  the  break. 
You  will  want  to  put  a  SPST  switch 

across  the  relay  contacts.  This  over- 
rides the  relay  when  the  computer  is 

off  so  you  may  use  the  phone 

normally.  Check  local  phone  restric- 
tions, you  may  need  a  DAA  to  connect 

the  relay.  You  can  check  your  instal- 
lation before  running  software  by 

sending  OUT  statements  to  the  port 
the  relay  is  on.  In  the  immediate  mode 

type  'OUT  (port  #),  1 '.  With  the^override 
switch  off  this  will  turn  the  phone  on. 

Type  OUT  (port#),0  and  you  should 
hear  the  phone  hang  up.  Set  P1  in  line 
number  1 8  to  the  port  address  you  are 
using  for  the  relay. 

REM  ******  PHONE  DIALER  ******* REM 

REM  COPYRIGHT  1979  BY   GENE  CHRISTIANSON 
REM  BOX  267 
REM  SANTA  BARBARA ,  CA  93102 

REM  PHONE  805-682-5693 REM 

REM  THIS  PROGRAM  MAY  BE  USED  FOR  N0N  COMMERCIAL  USE 
REM 
REM  REVISION  6/15/79 
REM 
REM 

REM  *****  LIST  OF  VARIABLES  ******* REM 

REM    F  =  ON\OFF  HOOK 
REM    1=  LOCAL  VARIABLE 
REM   Pl=  PORT  OF  DIALER 
P 1  =  1 1 0 
REM    M  =  A*< POSIT  ION) 

N=  NUMBER  IN  QUE  BEING  DIALED 
T  =  PORT  OF  CONSUL 

A»  =  NUMBER  BEING  CALLED 
B*  =  LABEL  ASSOCIATED  WITH  PHONE  * 
Z*  =  LOCAL  ONLY 

REM 
REM 
T  =  2 

REM 
REM 

REM 
REM 
REM 

DIM  A*<11>>  B$( 11) 
GOSUB  114  \  REM  CLEAR  SCREEN 
GOSUB  106  \  REM  MAKE  SURE  LINE  IS  ON  HOOK! 

INPUT  "NAME  OR  NUMBER  TO  DIAL  >  '»  A$ 
IF  LEN(A$)=0  THEN  30 
B$  =  C$ 

IF  A$(l,l)>'9'  THEN  120\  REM  LOOK  UP  STRING REM 

REM  THIS  IS  THE  RE-ENTRY  POINT  FROM  ASCII  LOOK  UP REM 

GOSUB  114 

IF    F=l     THEN     !'*****    OFF  HOOK    *****"\« 
IF  F=0  THEN  !"0  N   H  0  C  K  "\! 
FOR  1  =  1  TO  LEN(A*> 

PRINT  A$(I»I)  +  '  "  » 
IF  LEN(A$)=7  AND  1=3  THEN  !'-  'r 
IF  LEN(A$)>8  AND  1=1  THEN  !'-  "r 
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Dialer,  con't... 

51 
52 

54 
55 
56 

REM  PRINT  LABEL  WITH  NUMBER  IT  FOUND 

\  NEXT 

45  IF  LEN(A$)>8  AND  1=4  THEN 
46  IF  LEN<A*)>8  AND  1=7  THEN 
47  IF  LEN<A*>=8  AND  1=1  THEN 
48  IF  LEN<A*>=8  AND  1=4  THEN 
4?  NEXT 
50  • •      -»B*    \ 

PRINT 
PRINT 

FOR  I=OTOLEN(A$)  \  ! ■ ~  • ? 
IF  LEN(Af)>8  THEN  ! •"  "  "r 
>%   OK?  CR=  DIAL  /  KILL   N=  NEW  "» 
Z$=INCHAR$(T) 

57  GOSUB  114  \  REM  CLEAR  SCREEN 

58  IF  Z$=  'N'  THEN  106 
59  IF  F=l  THEN  106 
60  1=0  \  D=0 
61  GOSUB  97  \  REM  PICK  UP  PHONE  AND  HOLD  A  MOMENT 
62  REM 
63  REM  THIS  STARTS  THE  DIAL  SEQUENCE 
64  REM 

A  R  T  E  D  "  \  ! 
REM  CONVERT  STRING 
REM  TO  NUMBER  AND  DIAL 

65  ! "D  I  A  L  I  N  G   B  T 
66  FOR  M=l  TO  LEN(A*>  \ 
67  N=  VAL<A$(M,M>>      \ 
68  !Nf 

69  0  =  0 
70  FOR  Q=1T0  250\  NEXT  \  REM  THIS  WAITS  BETWEEN  PULSES 
71  IF  LEN(A*)=7  AND  M=3  THEN 
72  IF  LEN(A*)>8  AND  M=l  THEN 
73  IF  LEN(A*)>8  AND  M=4  THEN 
74  IF  LEN(Ai)>8  AND  M=7  THEN 
75  IF  LEN(A$)=8  AND  M=l  THEN 
76  IF    LEN(A$>=8  AND  M=4  THEM 
77  IF  N=0  THEN  N=10 
73  REM 
>9    REM   THIS  IS  THE  PULSE  SUBROUTINE 
BO  REM 
81  FOR  D-  1  TO  N 
K2    OUT  PlrO  \  REM  OPEN  CONTACTS  ON  RELAY 
83  FOR  I=1T010\NEXT 
84  REM 
85  REM 
86  OUT  PI t 255  \  REM  CLOSE  CONTACTS  ON  RELAY 
87  FOR  I=1T020\NEXT 
88  NEXT  D 

AND  N=l  THEN  INPUT1  ■  "rZ$  \  REM  THIS  HOLDS  FOR  LONG 
DISTANCE  CALLS  USING 
■1"  AS  THE  FIRST  DIGIT 

89  IF  M=l 
90  REM 
91  REM 
92  NEXT  M 
93  PRINT  CHR*(7) 
94  GOSUB  114 
95  GOTO  39  \  REM  END  OF  SEQUENCE 
96  REM 
97  REM  THIS  IS  THE  PICK  UP  SET 
98  REM 
99  F=l  \  REM  THIS  FLAGS  OFF  HOOK  CONDITION 

1 00  ! " P  I  C  K  I  N  G   UP   LINE...'\! 
101  OUT  PI f 255  \  REM  PICK  UP  LINE 
102  FOR  1=  1T0  200  \  REM  WAIT  A  WHILE 
.103  NEXT 
104  RETURN 
105  REM 
106  REM  KILL  CALL  IN  PROGRESS 
107  REM 
1.08  OUT  PlfO 
109  F=0  \  REM  THIS  FLAGS  ON  HOOK 
110  GOSUB  114 
111  IF  Z*=CHR*<13>  THEN  39 
112  GOTO  31 
113  REM 
114  REM  THIS  CLEARS  SCREEN  ON  SORROC 
115  REM 

116  ?  CHR*<27> *•»■?■ 

117  !CHR*(27)f "=' 9 '*'f •  " 
118  RETURN 
119  REM 

120  REM  THIS  IS  THE  LOOK  UP  TABLE  FOR  NAME  TO  NUMBER  CONVERSION 
121  REM 
122  B*=A*  \  REM  THIS  CLEARS  LABEL  STRING 

123  IF  A*='HELP' 
124  IF  A*=STIME" 
125  IF  A*=' DOCTOR" 
126  IF  A*='LA  INFO" 
127  IF  A$='SF  INFO" 
128  IF  A**"SB  INFO" 
129  IF  A*="KABC» 
130  IF  A*(lrl>>"9" 
131  IF  AK1f1>>"9" 132  GOTO  36 

NOVEMBER  1979 

THEN  A$="911" 
THEN  A$="9660611" 
THEN  A*="6879444" 
THEN  Af="12135551212" 
THEN  A*="14155551212" 
THEN  Af="15551212" 
THEN  A*=" 12135205222" 
THEN  Bf=Cf  \  REM  CLEAR  LABEL 
THEN  31  \  REM  GO  HOME  IF  NOT  FOUND 
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Just  add  your  names  and  phone 
numbers  to  the  IF-THEN  list  starting 

at  line  123  and  you're  ready  to  go.  The 
list  will  only  be  limited  by  the  amount 

of  memory  your  machine  has.  Re- 
member to  resave  the  program  as  you 

add  more  numbers  and  names. 

Simply  type  a  name  or  number  and  hit 
RETURN.  The  software  checks  to  see 

if  you  are  giving  it  a  name  or  a 
number.  If  it  gets  a  number  it  starts 
right  into  the  dialing  loop.  If  it  is 
trying  to  match  a  name  you  have 
typed  in,  it  goes  to  the  lookup  table  at 
line  number  120  and  tries  to  find  a 
match.  In  the  event  the  software  finds 
no  match  with  the  name  you  submit, 
it  will  just  return  to  the  input  loop  in 
Iinenumber31. 

Changes  for  TRS-80  style  BASIC 
The  short  form  for  PRINT  in  North 

Star  BASIC  is  an  exclamation  mark, 

which  will  have  to  be  changed  to  "?" (or  something  else  if  your  BASIC  uses 
a  shorthand  for  PRINT).  Change  the 
following  Itnes  to  read : 

34  IF  LEFT(A$,1)  >  "9"  THEN  120 
42  PRINT  MID$(A$,I,I)  +  "- ", 

56  INPUT  "",Z$ 76  N=  VAL(MID$(A$,M,M)) 

130IFLEFT$(A$,1)  >  "9"  THEN B$  =  C$  \REM  CLEAR  LABEL 

131  IFLEFT$(A$,1)  >"9"THEN 31\REM  GO  HOME  IF  NOT 
FOUND 

For  those  with  an  aversion  to 

keying  in  programs  from  magazines, 
the  phone  dialer  is  available  for  $1 0  on 
North  Star  diskette  from  Gene  Chris- 
tianson  &  Associates,  Box  267,  Santa 
Barbara,  CA  93102. 

The  more  adventurous  program- 
mers might  consider  modifying  the 

program  to  log  phone  calls  (for  ac- 
counting purposes)  and  to  provide  an 

interactive  method  of  entering  and 

changing  numbers.  □ 

"DEAR  COMPUTER" 
Dear  Computer : 

I  recently  ordered  a  female  robot 
from  Texas  Robotics.  In  most  ways  she 

(it)  performs  satisfactorily.  However, 
the  other  night  she  (it)  went  out 

without  asking  my  permission.  I  later 
learned  that  she  (it)  had  gone  to  a 
N.O.W.  meeting.  Does  she  (it)  have 

the  right  to  do  this? 
—  Disgruntled  Bachelor 

Dear  Chauvinist : 

Tough  break  old  chap.    Women's lib  is  here  in  spirit  as  well  as  in  fact.  You 

might  try  an  inflatable  doll. Steve  M.  Aldridge 



Teacher-Made  Tests: 
Debugging  &  Evaluating 

Douglas  W.  Green 
Dr.  Jeffrey  Hering 

Using  the  classroom  computer  for 
administering  tests  is  in  fairly 
widespread  use  today.  Now  teach- 

ers will  be  able  to  evaluate  the 
effectiveness  of  those  tests... and 
find  out  where  and  how  to  improve 
them. 

In  theory,  student  evaluations 
determined  from  teacher-made  tests 
are  supposed  to  show  how  well  each 
learning  objective  was  taught  and 
how  well  each  student  is  performing 
relative  to  the  entire  class.  In  practice, 
tests  composed  by  teachers  are  used 
to  generate  necessary  grades  and,  if 
the  scores  are  acceptable,  forgotten 
until  the  next  time.  One  reason  for 
this  is  the  vast  amount  of  time 
required  to  do  the  type  of  statistical 
analysis  necessary  to  locate  the 

"bugs"  in  one's  lesson  plans  as  well 
as  the  tests  themselves. 

The  lesson  plan  "bugs"  may  be 
spotted  by  the  results  of  an  item 
analysis  of  the  test.  This  may  be 
nothing  more  than  a  list  of  how  many 
students  missed  each  question.  In 
the  case  of  multiple  choice  tests,  it 
can  also  include  the  frequency  of 
selection  for  each  of  the  available 
answers.  Armed  with  this  information 

the  instructor  can  then  try  to  deter- 
mine if  the  questions  missed  most 

often  were  a  result  of  inadequate 
teaching  of  the  objective  being 
tested,  or  if  the  concepts  involved 
were  beyond  the  mental  maturity  level 
of  the  students  being  tested. 

Finding  the  bad  questions  in  a  test 
is  another,  more  complex  problem 
from  a  statistical  point  of  view.  A 
bad  question  can  be  defined  as  one 
answered  correctly  by  students  pos- 

sessing less  understanding.  It  is 
desirable  to  have  test  questions  that 
will  be  answered  correctly  more  often 
by  the  students  who  understand  the 
material  than  by  those  who  do  pot. 
Unfortunately,  this  is  not  always  the 

case.  To  find  the  "klunkers"  among 
the  questions  on  a  test,  a  statistic 
known  as  the  point  bisereal  coeffi- 

Douglas  Green  &  Dr.  Jeffrey  Hering,  Cortland 

Junior-Senior  High  School,  Science  Dept., 
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cientcanbeused. 
The  coefficient  can  be  determined 

for  each  question  on  a  test  using  the 
equations  presented  in  Figure  1.  The 
values  of  r  will  vary  from  +1  to  -1 
without  ever  reaching  these  ex- 

tremes. If  the  students  answering  a 
question  correctly  have  a  higher 
average  score  on  the  test  than  the 
students  missing  the  question,  r  will 
be  positive.  From  the  viewpoint  of  the 
test  maker  a  positive  r  value  is  desir- 

able, although  it  may  not  be  signifi- 
cant if  it  is  too  low.  A  t-test,  using  the 

formula t  =  r(N-2)/(1-r2),  can  be  used 
to  test  for  significance  by  referencing 
a  standard  t-test  table.  In  this 
equation,  N  is  the  number  of  tests, 
N-2  is  the  number  of  degrees  of  free- 

dom and  the  sample  distribution  is 
considered  to  be  two-tailed.  This 
t-test  is  not  a  part  of  the  program 
presented  here,  however. 

Equations  Needed  To  Calculate  The 
Point  Biserial  Correlation  Coefficient 

rpbi 

=  (Xp-Xq) 

S.D V^ 
rpbi 

"Xp 

Xq 

P 

q 

S.D. 

X 
X 
N 

point  biserial  coefficient 
the  average   grade   of   the   students 

answering  a  question  correctly 
the  average   grade   of   the   students 

answering  a  question  incorrectly 
the  fraction  of  the  students  answering  a 
question  correctly 
the  fraction  of  the  students  answering  a 
question  incorrectly 
the  value  of  the  standard  deviation  that 
can  be  found  using  the  equation  below 

S.D.  =y/i(X-X)2/N the  test  score  for  a  given  student 
the  average  of  all  of  the  scores 
the  number  of  students  in  the  sample 

Figure  1. 

The  more  positive  the  value  of  r, 
the  better  job  the  question  did  in 
separating  students  who  know  the 
concepts  being  tested  from  those 
who  do  not.  An  r  value  of  zero  implies 
that  the  question  did  not  discriminate 
at  all,  which  is  the  case  when  every- 

one gives  the  same  answer  for  a 
question.  Negative  values  indicate 
that  the  question  did  just  the  opposite 
of  what  it  should  have  done.  One 

thing  that  any  test-maker  does  not 
want  is  the  poorer  students  answer- 

ing correctly  more  often  than  the 
better  students.  This  is  what  a  nega- 

tive value  of  r  indicates. 

The  Program 

The  program  presented  here  has 
been  designed  to  generate  an  item 
analysis  along  with  the  value  of  the 
point  biserial  correlation  coefficient 
for  each  question.  It  was  written 
using  a  Wang  2200  with  8K  bytes  of 

memory,  and  makes  use  of  Wang's version  of  BASIC.  It  can  analyze  the 

results  of  any  exam  where  the  ques- 
tions have  answers  that  are  either 

correct  or  incorrect.  Specifically, 
however,  it  was  designed  for  exams 
composed  of  multiple  choice  type 
questions  having  four  choices  each.  It 
also  allows  for  exams  that  are  com- 

posed of  two  parts  in  which  the 
second  part  of  the  test  is  composed  of 
several  optional  groups  of  questions. 
This  is  the  type  of  exam  given  by  the 
New  York  State  Board  of  Regents  in 
all  of  its  science  courses.  The 

chemistry  exam,  for  example,  con- 
tains 60  questions  on  Part  One  that 

every  student  must  answer.  Part  Two 

is  composed  of  nine  groups  that  con- 
tain five  questions  each.  Here  each 

student  must  select  any  six  of  the 

nine  groups  for  a  total  of  30  ques- 
tions. The  program  was  designed 

specifically  to  allow  for  the  variety  of 
answers  such  an  exam  presents,  but 
it  works  just  as  well  for  shorter  tests 
that  have  only  one  part. 

The  program  contains  nine  sec- 
tions that  each  perform  an  integral 

part  of  the  task  (Figure  2).  The  first 
part  involves  setting  up  or  dimension- 

ing the  data  tables.  Matrix  A$  has 
been  dimensioned  to  contain  up  to 
120  answers  for  each  of  30  students, 
along  with  the  correct  answers.  The 
statement  DIM  A$(1 20,31)1  means 
that  the  computer  saves  space  in  its 
memory  for  a  table  of  alphanumeric 
data  composed  of  120  rows  and  31 
columns,  and  that  each  piece  of  data 
is  limited  to  values  composed  of  a 

single  character.  The  table  is  alpha- 
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Teacher-Made,  con't... 
numeric  so  that  it  will  take  up  less 
space  in  the  memory.  A  comparable 
data  table  composed  of  numeric 
values  would  occupy  13  times  as 
much  space.  In  addition  to  the  A$ 
table,  there  is  also  a  list  called  C$  that 
contains  the  scores  of  each  student 
and  a  list  called  C  that  contains  the 
number  of  students  that  select  each 
of  the  groups  of  questions  on  Part 
Two  of  the  exam. 

Program  Flowchart 

Set  up  data 
tables 

Input  exam  characterisitics 
and  sample  size 

Input  answers  for  students 
in  the  sample  and  correct 

answers 

Calculate  the  mean  and  the 
standard  deviation  for  the 

test 

Define  functions  for  rounding 
and  finding  percentages 
T 
L 

Part  One  item  analysis 
and  determination  of 

rpbi  for  each  question 

A 
Part  Two  item  analysis 
and  determination  of 

rpbi  for  each  question 

Subroutines  for  item 

analysis,  rpbi  and 
output 

End 

Figure2. 

The  next  segment  of  the  program 
contains  the  input  statements  that 
provide  the  computer  with  the  exact 
nature  of  the  test.  The  number  of 

parts  and  the  makeup  of  each  are 
supplied  by  the  operator  when  these 
statements  are  executed.  This  is 
followed  by  the  sections  containing 
the  input  statements  that  ask  the 
operator  for  the  answers  of  each  of 
the  students  in  the  sample  of  tests 
being  analyzed,  along  with  the  correct 
answers.  After  the  final  pieces  of  data 
have  been  entered,  the  computer  en- 

counters the  statements  that  lead  it 
through  the  processing  of  the  data 
and  the  production  of  the  desired 
output. 

The  first  portion  of  this  task 
involves  the  calculation  of  the  mean, 
or  the  average  score  on  the  test  and 
the  standard  deviation.  This  is  a 
measure  of  how  far  the  scores  tend  to 
be  spread  from  the  mean.  The  larger 
the  value  of  the  standard  deviation, 
the  farther  the  scores  are  spread  from 
the  average  score.  Since  numeric 
operations  like  addition  and  division 

cannot     be    performed    on     alpha- 

numeric variables,  the  data  must  first 
be  converted  to  numeric  form  before  it 

can  be  operated  on.  This  involves  the 
use  of  the  CONVERT  function.  If  a 
statement  reads  CONVERT  C$(N)  to 

X,  it  simply  means  that  the  Nth  value 
in  the  alphanumeric  list  called  C$  is  to 
be  converted  to  the  numeric  value  X. 
This  must  also  be  done  during  the 

item  analysis  segment  of  the  pro- 

gram. As  processing  continues,  the 
program  contains  statements  that 
involve  several  user  defined  func- 

tions. These  make  use  of  the  DEFFN 
statement  and  are  used  to  make  sure 
that  the  output  of  the  program  is 
properly  rounded  off  and  that  the 
number  of  students  selecting  each  of 
the  available  choices  is  converted  to  a 

percentage  of  the  total.  Next  the 
statements  that  do  the  item  analysis 
for  Part  One  are  encountered.  The 

program  instructs  the  computer  to 
evaluate  one  question  at  a  time  by 
making  use  of  nested  loops  with  an 

inner  loop  that  evaluates  each  ques- 
tion and  an  outer  loop  that  advances 

the  analysis  from  one  question  to  the 
next.  After  the  answer  for  a  student  is 
converted  to  numeric  form,  it  is 

evaluated  by  an  ON...GOSUB  state- 
ment. The  numbers  after  the  word 

GOSUB  are  the  statement  numbers 
that  contain  subroutines  to  be  called, 

depending  on  the  value  of  the  variable 
being  evaluated.  If  the  value  is  one, 
then  the  subroutine  beginning  at  the 
first  statement  number  is  called  and 
so  on.  In  this  manner,  the  number  of 

1  's,  2's,  3's,  and  4's  are  counted  up  by 
the  four,  short  subroutines  found  at 
the  end  of  the  program.  This  part  of 

the  program  also  contains  a  state- 
ment that  calls  the  subroutine  that 

determines  the  value  of  r.  Finally,  the 

results  of  the  analysis  of  each  ques- 
tion are  printed  out.  To  do  this,  a 

PRINTUSING  statement  is  used.  If  a 
statement  reads  PRINTUSING,  40, X, 
Y,Z,  the  computer  would  print  the 
values  for  X,  Y  and  Z  according  to  the 
format  given  in  statement  number  40. 
Statement  40  in  this  case  would  be 
called  an  image  statement  and  might 
look  like  this:  40  %###.#  ###.####.#. 
The  percent  sign  tells  the  computer 
that  it  has  encountered  an  image 
statement.  The  number  signs  (#)  are 
used  to  tell  the  computer  how  the 

values  to  be  printed  should  be  ar- 

ranged in  the  program's  output. 
The  item  analysis  for  Part  Two 

proceeds  in  much  the  same  way  with 
a  few  exceptions.  First,  the  number  of 
each  question  is  determined  by  an 
equation  using  the  variables  that  were 
input  to  describe  the  number  of  ques- 

tions in  each  part  of  the  exam  and 
assigned  to  the  variable  K.  Second,  if 

a  question  was  not  selected,  it  must 
be  skipped  over  and  this  is  done  by  an 
IF... THEN  statement  that  looks  like: 

IF  A$(K,M)=  "  "  THEN  860.  If  a 
question  was  not  answered,  the  value 
stored  for  it  in  the  A$  matrix  will  be 

equal  to  a  space.  An  IF... THEN  state- 
ment of  the  form  given  does  nothing 

more  than  look  for  spaces  so  the 
computer  will  not  be  sending  out  an 

error  message  when  it  tries  to  unsuc- 
cessfully convert  a  space  to  a  numeric 

value. 
The  final  part  of  the  program  is  the 

subroutine  that  determines  the  value 

of  r  for  each  question.  This  is  com- 

Variables  Used  In  The  Program 
And  Their  Meanings: 

A  counter  for  the  number  of  1  's  in  item  analy- 
sis A$(  )  120  by  31  matrix  that  holds  the 

answers  given  by  the  students  along  with 
the  correct  answers 

B  counter  for  the  number  of  2's  in  item 
analysis 

C  counter  for  the  number  of  3's  in  item analysis 

C( )  list  that  counts  the  number  of  students 
who  select  each  of  the  groups  on  Part  Two 
of  the  test. 

C$  ()  list  of  the  scores  for  up  to  30  students 
D    sum  of  the  grades  for  the  students  who 

answered  each  question  correctly 
D1  number  of  students  who  answered  each 

question  correctly 
D2   average   grade   of   the   students   who 
answered  each  question  correctly 

D3  counter  for  the  number  of  4's  in  item 
analysis 

E    sum  of  the  grades  for  the  students  who 
answer  each  question  incorrectly 
E1  number  of  students  who  answered  each 

question  incorrectly 
E2   average    grade   of    the   students    who 
answered  each  question  incorrectly 

F    sum  of  all  of  the  grades 
G  number  of  the  group  being  input  and  a  loop 

counter 
G2  number  of  groups  on  Part  Two  of  the 

exam 
G3  number  of  groups  on  Part  Two  that  each 
student  must  answer 

H    loop  counter 
I     standard  deviation 
J  counter  used  in  the  determination  of  the 

standard  deviation 

K  question  number  for  the  questions  in  Part Two 

L    mean  of  all  the  scores 
M    loop  counter 
N    loop  counter 
P  fraction  of  students  answering  a  question correctly 

Q  fraction  of  students  answering  a  question incorrectly 

Q1  number  of  questions  on  Part  One  of  the 
test 

Q2  number  of  questions  in  each  group  on 
Part  Two  of  the  exam 

R  number  of  students  selecting  a  given  ques- 

tion R1  value  of  the  point  biserial  coefficient  for 

each  question 
S    number  of  students  in  the  sample 

W  dummy  variable  used  in  the  user-defined functions 
X  numberic  variable  use  to  hold  individual 

grades  and  choices  during  determination  of 
the  mean,  standard  deviation,  item  analy- 

sis, and  point  biserial  coefficient 

Figure  3 
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Teacher- Made,  con't... 
posed  of  a  loop  that  compares  the 
answer  given  by  each  student  select- 

ing each  question  to  the  correct 
answer.  After  this  is  done,  the  stu- 

dent's score  is  either  added  to  the 
scores  of  the  students  who  missed 
the  question  or  to  the  scores  of  the 
students  who  answered  the  question 
correctly.  The  number  of  students  in 
each  category  are  also  counted  before 
the  loop  is  finished.  Next,  the  average 
grades  of  the  students  in  each  group 
are  determined,  along  with  the 
percentage  in  each.  With  all  of  the 
preliminaries  out  of  the  way  the  equa- 

tion for  the  calculation  of  r  is  finally 
reached.  To  help  follow  the  meaning 
of  the  program  the  variables  used  are 
defined  in  Figure3. 

Sampling  The  Population 

Ideally,  the  classroom  teacher 
should  use  a  random  sampling 
procedure  to  select  the  sample  of 
tests  for  evaluation  from  the  total 
population.  If  the  members  of  the 
population  are  listed  in  a  grade  book, 
they  can  be  numbered  consecutively. 
When  you  have  determined  the 
number  of  students  to  be  sampled, 
divide  the  total  number  of  students  by 
this  number.  If  you  get  a  decimal, 
increase  the  value  to  the  next  highest 
integer.  This  integer  will  tell  you 
which  students  to  pick  from  the  list.  If 
the  integer  is  5,  then  choose  every  5th 
nameon  the  list.  This  method,  known 
as  systematic  sampling,  will  produce 
a  sample  that  can  be  regarded  as 
random  for  most  practical  cases. 

Other  methods  of  selecting  the 
sample  could  involve  entering  the 
student  numbers  on  slips  of  paper 
and  drawing  them  from  a  container,  or 
reading  the  numbers  of  the  students 
to  be  used  from  table  of  random 
numbers  which  can  be  found  in  most 
statistics  texts.  If  time  is  a  factor  and 

the  results  are  not  being  prepared  for 
publication,  a  number  of  student 
papers  can  be  selected  from  each 
class  as  long  as  the  papers  have  been 
well  shuffled. 

For  the  statistic  being  used,  the 
distribution  is  approximately  normal 
for  samples  of  30  or  more.  This  means 
that  there  is  little  value  to  be  gained 
by  evaluating  more  than  30  samples, 
especially  if  entering  the  data  is  a 
time-consuming  process.  If  the  pop- 

ulation is  less  than  30  then  the  entire 
population  should  be  used.  If  30  tests 

are  used,  then  the  value  of  r  is  signifi- 
cant at  the  0.5  level  if  it  is  equal  to  or 

greater  than  0.36. 

Entering  Data 
For  the  user  of  this  program  the 

process  of  entering  data  is  rather 
straightforward.   The  computer  will 
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REM 
REM 

DIM 
REM 
REM 
INPUT 
PRINT 
INPUT 
INPUT 
IF  G2 

INPUT 
INPUT 

REM  * 
REM 
FOR 

*  SET  UP  DATA  TABLES  * 
********************** 

A*(120,31)1,C*<30)3,C<10> 
*  ENTER  DATA  DESCRIBING  EXAM  * 
****************************** 

"HOU  MANY  STUDENTS? 
"THE  MAXIMUM  NUMBER 
"HOU  MANY  QUESTIONS 
"HOU  MANY  GROUPS  IN 
=  0  THEN  150 
"HOU  MANY  QUESTIONS 

GROUPS 

MAX  30", S OF  QUESTIONS  ON 

IN  PART  I",Q1 
PART  II",G2 

THE  EXAM  IS  120" 

IN  EACH  GROUP", 02 
"HOU  MANY  GROUPS  MUST  EACH  STUDENT 
INPUT  DATA  FOR  EACH  STUDENT  * 

******************************* 

N  =  1  TO  S 

ANSUER",G3 

FOR  M=  1  TO  Ql 

PRINT  "STUDENT" ;N; "QUESTION" INPUT  A$(M,N> 
NEXT  M 

M 

IF  G2 
PRINT 
FOR  M 
INPUT 

C(G)  a FOR  Q 
PRINT 
INPUT 
NEXT  Q 
NEXT  M 

INPUT  "ENTER 

300 

NO.  " 

N 

■  0  THEN "STUDENT 

=  1  TO  G3 
"GROUP*" ,G 

C(G)+1 
■  (Q2«G+Q1-Q2+1) 

"QUESTION*"; Q 
A$(Q,N) 

TO  (Q2*G+Q1> 

GRADE "  C$(N> 

1  TO  S 

C$(N)  TO 

-X)t2 

5 

STOP  "ENTER  ANY  CHANGES  FOR  THIS  STUDENT  IN  IMMEDIATE  MODE. 
NEXT  N 

REM  *  ENTER  CORRECT  ANSUERS  * 
REM  ************************* 
FOR  N  =  1  TO  Q1+G2*Q2 

PRINT  "ENTER  CORRECT  ANSUER  FOR  QUESTION  NUMBER" ;N 
INPUT  A$<N,S+1) 
NEXT  N 

STOP  "ANY  CHANGES" 
REM  *  MEAN  AND  STANDARD  DEVIATION  * 
REM  ******************************* 
FOR  N  -  1  TO  S 
CONVERT  C*<N)  TO  X 
F  o  FfX 
NEXT  N 
L  a  F/S 

FOR  N  a CONVERT 
J  *  J-KL 
NEXT  N 
I  ■  <J/S)t 

REM  *  DEFINE  FUNCTIONS  * 
REM  ******************** 
DEFFNKU)  ■  INT(<U«100/S)+.5) 
DEFFN2CU)  a  INT  (  U*  100/C  (  G  )  ■♦  .  5  ) 
DEFFN3(U)  ■  INT(U*1.00f.5)/100 
DEFFN4(U)  ■  INT(W*100+.S) 
REM  *  ITEM  ANALYSIS  FOR  PART  I  * 
REM  **************************** 
GOSUB  1360 
FOR  N  ■  1  TO  Ql 

A,B,C,D3  ■  0 FOR  M  =  1  TO  S 

CONVERT  A'*(N,M>  TO  X 
ON  X  GOSUB   1280,1300,1320,1340 
NEXT  M 
GOSUB  940 
7.******    ****** 
"/.******    ****** 

PR I  NT USING 
NEXT  N 
REM  *  ITEM  ANALYSIS  FOR  PART  II  « 
REM  ***************************** 
IF  G2  a  0  THEN  1230 
FOR  G  ■  1  TO  G2 

A,B,C,D  ■■■■■■    0 PRINT  HEX(OAOE); "GROUP": G; "SELECTED  BY" ; FN1 < C (G) > GOSUB  1360 
FOR  H  a  1  TO  Q2 

A,B,C,D3  a  o FOR    M    ■■■■■■■    1    TO    S 
K  a  (<G-1)*Q2+Q1+H) 

IF  A$(K,M)  a  -  '•  THEN  860 
CONVERT  At(K,M)  TO  X 
ON  X  GOSUB  1280,1300,1320,1340 
NEXT  M 
GOSUB  940 

PR  I NTUS I NG  680 , K , FN2 ( A ) , FN2  <  B ) , FN2 ( C ) , FN2 ( D3 ) , A* <  K , S+ 1 ) , FN3  <  R 1) , FN4  < P ) 
NEXT  H 
NEXT  G 

****** 
****** 

****** 

****** 

****** 

****** 

****** 

****** 
**.**** 
******** 

****** 

**************** 

680,  N,  FN1  (  A  )  ,  FM1  (  B  )  ,  FN!  <  C  )  ,  FN1  <  D3  > ,  A*  (  N,  S+ 1  ) ,  ft47>  (Rl  >  „  FN4  (  P  ) 
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910 GOTO    1230 
920 

REM    *    Rpbs    AND    7.    CORRECT    * 
930 REM    ********************** 
940 

E,E  1,0,01,1*    =    0 950 FOR    M    ■    1    TO    8 
960 IF    K    *    0    THEN    980 
970 H    m    K 
980 

IF"    A*<N,M>     ■»    "     "     THEN    1080 990    1 R    ■    R    ♦    l 
1000 

IF    A$(N,M)     a    At(N,S+l)     THEN    1050 
1010 CONVERT    C*CtV>    TO    X 
1020 E     ■     E     +     X 
1030 El    ■    El    ♦    1 
1040 GOTO    1080 
1050 CONVERT    C*(M)TO    X 
1060 D    ■    D    +    X 
1070 Dl    ■    Dl     ♦    1 
1080 NEXT    M 
1090 IF    Dl    ■    0    THEN    1170 
1100 IF    El    =    0    THEN    1170 
1110 D2    ■    D/Dl 
1120 P    ■    Dl/R 
1130 E2    -    E/El 
1140 Q    ■    El/R 
1150 Rl    ■    <<D2-E2)/I)*( CP»Q>+.S) 
1160 GOTO    1220 
1170 Rl    *   0 
1180 IF    Dl    ■    0    THEN    1210 
1190 P    ■    1 
1200 GOTO    1220 
1210 P    =    0 
1220 RETURN 
1230 PRINT    "MEAN    ■    ";FN3(D 
1240 PRINT    "STD.     DEV.     m    " ;FN3(I) 
1250 GOTO    1390 
1260 REM    *    COUNTERS    FOR    ITEM    ANALYSIS    * 
1270 REM    ****************************** 
1280 A    =    A+l 
1290 RETURN 
1300 B    =    B+l 
1310 RETURN 
1320 C    ■    C  +  l 
1330 RETURN 
1340 D3    =    D3+1 
1350 RETURN 
1360 SELECT    PRINT    215 
1370 

PRINTUSING    690,  "NO.  ",  ""/A"  ,  "%2"  ,  "X3",  "%4",  "ANS"  ,  "Rpbs"  ,  "ZCORRECT" 
1380 RETURN 
1390 END 

print  the  number  of  the  student  and 
the  number  of  the  question  prior  to 
the  input  of  each  piece  of  data.  For 
this  reason,  it  might  be  a  good  idea  to 
number  the  tests  in  your  sample. 
Even  though  the  user  needs  to  make 
two  consecutive  mistakes  to  enter  an 

erroneous  piece  of  data,  it  does  seem 
to  happen.  To  correct  such  mistakes, 
all  the  user  need  do  is  continue  on 

until  the  last  piece  of  data  has  been 
input  for  that  student.  The  computer 
then  encounters  a  STOP  statement 

and  puts  the  system  into  immediate 
Sample  Output 

NO.       %1        %2        %3        %4 ANS 
Rpbs 

%  CORRECT 
1           20         10         10         60 4 0.45 60 

2            6           57          19          20 2 0.21 

57 

3             0           5         90           5 3 

-0.11 

90 4           75         10         10           5 1 0.39 

75 

5          42         35         13         10 2 
0.54 

35 

GROUP  1  SELECTED  BY  80% 
No.        %1        %2       %3       %4 ANS    Rpbs   %( CORRECT 

6         100          0           0          0 1 0.00 
100 

7           50          25          25           0 4 0.00 0 

GROUP 2  SELECTED  BY 60% 
NO.       %1        %2        %3        %4 

ANS 

Rpbs 
%  CORRECT 

8           72          5            5           18 1 
0.67 

72 
9           15          5            7           73 4 0.02 

73 

GROUP  3  SELECTED  BY  60% 
No.        %1        %2        %3        %4 ANS 

Rpbs 
%  CORRECT 

10         82            3            4         11 1 
0.54 

82 11            5          10         54         31 4 
0.74 

31 
MEAN  =  5.54 STD DEV.  = 

2.54 

This  is  the  output  for  a  two  part multiple i  choice test  where  each 

student  answers  all  five  questions on  part one  and  two  of  the  three 

groups  on  part  two.  By  looking  at  the  column  labeled  Rpbs,  one  can 
tell:  that  question  3  was  missed  more  often  by  the better  students, 

questions  6  and  7  did  not  descriminate  at  all,  and  the  Rpbs  value  for 
quest/on  9  is  very  low.  These  are  the  questions that  should  be 

considered  for  revision  the  next  time  the  test  is  given 

Figure  4 

mode.  Now  the  operator  types  in  the 
corrections.  For  example,  suppose 

the  operator  gave  the  wrong  input  for 
question  1 5  for  student  7,  and  that  the 
answer  that  should  have  been  input 
was  choice  3.  By  typing  A$(15,  7)  = 
"3"  and  executing,  the  error  has  been 
corrected.  Once  this  has  been  done, 
the  operation  of  the  program  may  be 
continued  and  the  answers  of  the  next 
student  can  be  input. 

For  systems  that  are  not  inter- 
active, the  program  can  be  revised 

with  little  difficulty  so  that  data  can 
be  supplied  by  READ  statements 
rather  than  INPUT  statements.  Some 

operators  of  interactive  systems 
might  even  consider  this  a  more 
desirable  method  for  supplying  data 
for  the  program.  Better  yet  would  be  a 
system  composed  of  some  sort  of 
mark  sense  reader  that  could  read  the 

student's  choices  directly  from  their 
answer  sheets.  Although  such  sys- 

tems exist  in  the  larger  computer 
centers  they  may  not  be  as  available 
to  most  teachers  as  the  smaller 

systems-  similar  to  the  one  this 
program  was  developed  for. 

If  there  are  true/false,  fill  in  the 

blank,  or  other  non-multiple  choice 
questions,  they  can  be  handled  by 

assigning  an  answer  a  1  if  the  ques- 
tion is  correct  and  2  if  it  is  incorrect. 

Although  the  item  analysis  for  such 

questions  will  provide  less  informa- 
tion, the  value  of  r  will  be  just  as 

meaningful. 

Interpreting  The  Output 

This  is  where  the  actual  debug- 
ging takes  place  (See  Figure  4).  By 

looking  for  the  questions  that  were 
missed  more  often  than  not  and  by 
looking  for  low  or  negative  values  of  r, 
a  teacher  can  serve  to  improve  the  test 
itself  as  well  as  the  lesson  plans  that 
lead  up  to  it.  The  questions  having 
low,  percent  correct  values  show 
where  further  teaching  time  should  be 
spent.  The  wrong  choices  selected 

most  frequently  may  point  to  com- 
mon misunderstandings  that  can  be 

addressed  during  future  classes. 
Questions  having  negative  values  of  r 
should  be  discarded  or  written  again. 
They  are  usually  questions  where  too 
much  knowledge  proved  to  be  a 
dangerous  thing.  Teachers  do  not 
usually  intend  to  construct  tricky  test 
questions  but  somehow  they  seem  to 
show  up  no  matter  how  much  time 
you  spend  preparing  them.  By  using  a 
computerized  analysis  such  as  this 
one,  you  can  improve  your  overall 
teaching  effectiveness  while  doing  a 
better  and  fairer  job  of  discriminating 
between  the  students  who  have 

reached  your  teaching  objectives  and 
those  who  have  fallen  short.  □ 
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Ben  Moser 

Adventure  is  one  of  the  only 
classic  computer  games  to  develop  a 
legendary  reputation  solely  by  word- 
of-mouth.  The  original  version  (by 
Crowthers  and  Woods)  exists  in 
various  FORTRAN  incarnations  on 

timesharing  systems,  but  unfortun- 
ately these  are  not  easily  transported 

to  a  personal  computer  because  the 
game  runs  entirely  in  memory  and 
won't  fit  in  64K. 

However,  there  have  been  conver- 
sions of  Adventure  to  mini  and  micro- 

computers. The  version  published 
here  is  in  HP3000  BASIC  and  uses 
disk  files  to  store  descriptions  and 
messages.  Conversion  to  a  micro- 

computer is  probably  possible  but 
will  require  a  fully  expanded  machine. 
(48K  of  memory  and  at  least  128K  of 
disk  storage  would  be  a  good  start). 
Naturally,  you  can  scale  the  game 
down  or  add  your  own  features  once 

you've  figured  out  how  it  works. 
If  you  don't  want  to  do  all  the 

typing  and  modification,  Adventure  is 
available  on  cassette  and  floppy  disk 
from  several  software  companies 
(including  Creative  Computing  Soft- 

ware). There  is  a  bi-lingual  version  of 
the  original  Adventure  written  in 

SAM76  language,  and  several  dif- 
ferent Adventure-style  games  written 

by  Scott  Adams.  The  Adams  games 
(see  Creative  Computing,  August 
1979)  are  actually  one  very  general- 

ized Adventure  interpretenand  then  an 
Adventure  database,  which  allows  for 
the  creation  of  many  different  games. 
[In  comparing  the  Adams  Adventures 
to  the  Crowthers  and  Woods  original, 
the  original  game  has  longer  descrip- 

tions and  seems  a  bit  more  awesome, 
but  the  Scott  Adams  Adventures 

require  more  thinking  and  the  themes 
are  more  sophisticated  (or  at  least 

differen t  than)  the  original.]        —  S N 

Adventure  Background 

I  originally  played  Adventure  on 

one  of  MIT's  timeshare  computers. 
One  day  last  year  I  decided  to  try  to 
write  a  BASIC  version  of  the  game.  I 

played  MIT's  game  so  much  that  I 
mapped  most  of  the  game  and  had 
lists  of  room  names,  directions  in 
which  to  move  and  names  of  objects. 
Ben    Moser,   Rt.   2,    Box  283-D,   Stanley,   VA 22851. 

Using  my  data,  I  wrote  a  HP2000  ver- 
sion that  was  full  of  bugs  and  was 

generally  a  total  flop.  Last  fall 
(November  1978)  I  gained  access  to 
HP3000  BASIC,  which  allows  a 
program  approximately  four  times  as 
large  as  the  HP2000.  Also,  I  had  use  of 
a  large  amount  of  disk  space.  Since 
HP3000  BASIC  is  a  superset  of  that  of 
the  2000,  I  was  able  to  write  a  very 
good  imitation  (in  my  opinion)  of 
MIT's  game. 

The  game  of  Adventure  was  origi- 
nally conceived  at  MIT  by  Don  Woods 

and  Willie  Crowther.  I've  taken  their 
game  layout  and  created  a  program 
that  does  most  of  the  things  their 
program  does,  and  I  have  added  little 
in  the  way  of  innovative  ideas  (i.e., 
new  rooms,  objects,  villains,  etc.). 

The  latest  version  of  Adventure/ 

3000  seems  to  work  very  well. 
However,  it  may  still  contain  some 
bugs.  Unfortunately,  I  can  no  longer 

use  the  school's  HP3000,  as  all  the 
disk  space  is  now  full  of  FORTRAN 
files  belonging  to  other  students. 
Therefore,  this  is  the  final  version, 
unless  someone  types  it  into  another 
HP3000  and  hacks  around  with  it 
some  more. 

Adventure/3000— General  Ideas, 
Layout  and  Purpose 

Adventure  is  a  fascinating  fantasy 
game  in  which  the  player  first  starts 
out  near  a  small  house.  He  is  allowed 
to  use  various  English  commands  to 
move  himself  and  to  manipulate 
objects.  When  he  enters  the  house  he 
finds  objects  such  as  food,  water,  a 
lamp  and  a  set  of  keys.  Armed  only 
with  these  items,  he  sets  out  to 
explore  the  surrounding  countryside 
in  search  for  the  entrance  to  a 

mysterious  cavern.  Inside  the  cavern 

are  all  sorts  of  goodies  (and  "bad- 
dies," for  that  matter!)— more  ob- 

jects, treasures  and  various  entities 
that  attack,  steal,  or  otherwise 

impede  the  player's  explorations. 
Using  his  intellect,  the  player  must 
figure  out  how  to  manipulate  certain 
things  in  his  favor.  For  instance,  he 
brilliantly  deduces  that  to  unlock 
something  he  should  use  his  keys. 
When  the  player  finds  a  treasure  he  is 
supposed  to  put  it  back  in  the  house 
so    he   will    receive    the    maximum 

number  of  points  for  it.  The  explora- 
tion of  the  cave  can  take  hours  of  real 

time,  and  often  an  inexperienced 

player  is  stymied  by  seemingly  insur- 
mountable obstacles  (how  does  one 

cross  a  wide  fissure?) 

Adventure/3000— Explanation  off  the 
Variables  and  Their  Uses 
Arrays : 

S(x)  "Stuff"  array.  Keeps  track  of 
the  location  of  various  objects  used  in 
the  game.  X  ranges  from  1  to  T2  (the 
total  #  of  objects).  If  X  =  0  then  it  is  not 
currently  used  in  the  game;  if  X  =  -1 

then  the  object  is  in  the  player's 
possession ;  otherwise  X  =  the  code 
#  of  the  room  in  which  the  object  is 
located. 

K(x)  The  keyword  array.  Used  to 
store  keyword  code  numbers  of  any 
keywords  found  in  a  command  string. 

If  the  user  entered  "GET  BIRD,"  then 
K(124)  and  K(31)  would  both  be 
set  =  1 . 

V(x)  Indicates  whether  a  person 
has  visited  room  X  before.  (Tells 
whether  to  print  a  long  or  a  short  room 

description  if  user  wants  "brief" descriptions.)  Also  used  in  scoring. 
0(15)  Stores  relative  skill  values 

for  finding  each  treasure.  Used  only  in scoring. 

Simple  numeric  and  string  vari- ables: 
T1 

T2 
T3 

L1 

L2 

G  = 

BO  = 

S  = 

D1     = 

T       = 

B1     = 

total  #  of  locations  (rooms) 
total  #  of  items  (or  objects) 
The  number  of  the  highest 

keyword  code  # 
Current  location  of  player 
Previous  location  of  player. 
(Not    used    in    my    game... 

would  be  used  if  "GO  BACK" were  in  my  game) 

Status  of  Grate.  (0  =  locked; 1  =  unlocked) 

Contents  of  the  Bottle.  (0  = 
empty;  1  =  water;  2  =  oil) 
Snake.  (1  =  blocking  the  way; 
0  =  gone  for  good) 

Status  of  Dragon.  (1  =  block- 
ing the  way;  0  =  dead  and harmless) 

Troll.  (0  =  gone;  1=  demand- 
ing treasure;  2  =  lurking  un- 
der bridge;  3=  paid  for  the moment) 

Bear.      (0  =  ferocious ;       1  = 
friendly  but  captive ;  2  =  freed) 
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B2    =   Status  of  Crystal  Bridge.  (0  = 

absent ;  1  =  present) 
P1     =    Size  of  Plant.  (0  =  dinky;  1  = 

half  grown ;  2  =  full  grown  and 
climbable) 

D2    =   Status  of  rusty  iron  door.  (0  = 
closed,  locked;  1  =  opened) 

DO   =    Flag  for  degree  of  detail  when 
giving      descriptions.      (0  = 
short ;  1  =  long ;  2  =  brief) 

L      =   Lamp.  (0  =  off;  1  =  lit) 
C      =   Status  of  Chain.  (0  =  locked  to 

wall,  bear;  1  =  unlocked) 
D3    =   Dwarf    flag.    (1=  dwarf    has 

thrown  (given  away)  the  axe, 
otherwise  D3  =  0) 

B3    =    Bird  flag.  (0  =  bird  is  loose; 

1  =he's  in  the  cage.) 
RO   =   #  of  times  the  player  has  been 

reincarnated  after  dying. 
CO   =    Flag  to  indicate  if  player  has  a 

loaded    game.    He    is    only 
allowed  to  load  once.  (  =  1  if 
game  was  loaded  from  a  save 
file;  otherwise  =  0) 

Z's    =   Are     trash     variables     used 
mainly  for  returning   values 
from  subroutines,  temporary 
storage,  etc. 

Adventure  3000—  Description  of 
Major  Segments  of  The  Program 

10  to  260  Initialize  the  variables, 
print  instructions. 

270  to  550  For  each  turn,  describe 
room,  list  objects  there, 
GOSUB  for  dwarves  and 

pirate,  input  command 
string  (C$),  do  each 
"sentence"  (substring 

A$),  keep  getting  A$'s until  LEN(C$)  =  0. 
560  to  1100  Pull  keywords  out  of  A$. 

Each  keyword  encoun- 
tered is  recorded  in  K(x). 

11 10  to  1930  These  do  the  moving  of 
the  player.  Checks  are 
also  made  for  special 
move  conditions  /  re- 

strictions. If  a  dwarf  was 

in  your  room,  he  would 
follow  you. 

1940  to  2110  See  if  player  wanted  a 
command  (not  a  com- 

pass direction).  If  so,  it 
branches  to  the   given 
command  (in  line  2100). 

3590  to  3910  (GET)  First  it  checks  for 

"ALL"  (K(47)  would  =  1) 
The  program  checks  for 
all  items  specified  in 

K(x)  and  acts  accord- 

ingly (i.e.,  it  "gets"  the 
requested  goods  if 

special  "get"  conditions 
are  met).  If  K(item  code 
#)  =  0  then  that  item  is 
skipped  over. 

3920  to  4150  (DROP)  Similar  in  struc- 
ture to  (GET),  this  rou- 
tine "drops"  the  re- 

quested items  if  they  are 
being  carried. 

4160  to  4420  (THROW)  This  com- 
mand has  several  uses. 

One  is  to  kill  dwarves  by 
throwing  the  axe  at 
them.  Another  is  to  toss 
a  treasure  to  the  greedy 
troll.  If  none  of  the 
above  are  applicable, 
then  the  specified  item 
is  simply  dropped. 

4430  to  6400  These  are  shorter  rou- 
tines to  handle  some  of 

the  other  commands. 
Most  routines  here  may 
be  easily  deciphered  by 

consulting  charts  de- 
tailing room,  object  and 

location  codes  and 
names. 

6410  to  6640  The  "score"  command 
plus  a  subroutine  that  is 
called  by  Score  (line 
9760).  Score  returns  two 
variables :  SO  ( =  current 
score)  and  Z9  ( =  total  # 
of  rooms  visited  so  far). 
Player  gets  some  credit 
for  simply  finding  a 
treasure,  and  gets  an 
equal  additional  amount 
for  placing  it  back  in  the 
house  (L1  =7).  See  loop 
from  6540  to  6590.  Line 

6600  simply  gives  the 
player  additional  points 
for  his  ingenuity  (i.e., 

give  him  10  points  for 
opening  the  grate,  in 
which  case  G  =  1). 

r 

. 

6660  to  6770  List   items  at  current 
location  (L1).  Items  are 
stored  in  file  #1.  There 
are  T2  items  to  worry 
about. 

6880  to  7360  This  segment  of  code 
makes  sure  that  all  con- 

ditions are  met  to  get 

a  particular  item.  For 
example,  it  checks  to 
see  if  it  is  legal  to  get  the 
bird,  bear,  chain,  etc. 

7370    to    7610  Checks    for    special 
"drop"  conditions.  Si- 

milar to  special  "get" conditions,  except  not 
all  the  restrictions  are 
identical.  Example:  one 

may  "GET  MING  VASE," 
but  if  you  "DROP  MING VASE"  and  there  is  no 
pillow  on  the  floor,  the 
vase  will  shatter  into 
worthless  crockery. 

(7550-7610) 
7620 to  7780  A    quasi     -     ingenious 

method  of  outputting 

text  inthegame.  Through 
the  use  of  a  multiline 
function,  I  need  only 

specify  a  code  number 
and  the  corresponding 

message  is  printed  from 
file  #3.  Example:  Z9  = 

FNA(402)  will  print  Ad- 
venture's instructions. 

This   is   used    in    lines 
60-90. 

7800  to  7980  Checks  to  see  if  addi- 
tional descriptions  are 

needed,  depending 

mainly  on  location.  Ex- ample: tell  player 
whether  or  not  grate  is 

locked  if  he's  at  location 

#7. 
7990  to  8230  These  two  routines  print 

out  a  description  of  the 

player's  surroundings. 
8250  to  8380  Look  for  first  item  men- 

tioned in  command string. 

8390  to  8450  Finds  first  item  in  room (if  any). 

8460  to  8540  Makes  sure  player  has 
item  #Z3.  Returns  Z5  =  1 
if  he  has  it;  Z5  =  0  if  he 
does  not. 

8550  to  8790  Controls  placement  and 
attacking  for  dwarves. 
Randomly  puts  dwarves 
in  a  room,  or  makes 
them  attack. 

8800    to    8960  The    pirate    decides 
whether  or  not  to  rob  the 

player.  If  he  does  steal 
his  treasures,  the  pirate 

places  them  in  his  hide- out (L1  =  100). 
8970  to  9070  Save  a  game. 
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9080  to  9210  Load  an  old  game.  You 

can  only  do  this  once,  to 
avoid  cheating. 

9220  to  9320  A  silly  routine  to  read  a 

magazine(currently  use- less). 

9330  to  9530  Allows  users  to  report 
bugs.  Bug  file  may  then 
be  read  by  programmer 
atalatertime. 

9540  to  9770  Reincarnation  routine. 

Playeronly  goes  through 
this  if  he  fell  or  jumped 
into  a  pit  (fatal)  or  got 
knifed  by  a  dwarf. 

9780  to  8950  Check  to  see  if  player 
has  fallen  into  a  pit. 

9860  to  9940  Get  a  YES  (Z0  =  1)  or  NO 
(Z0  =  0)  reply  from  user. 

Addenda 

Adventure/3000  makes  use  of 
several  weird  functions  which  are 

probably  unique  to  Hewlett-Packard 
BASIC.  More  information  may  be  ob- 

tained by  reading  one  of  HP's  esoteric BASIC  manuals. 

(line  30)  FILES.  Open  the  disk 
files.  Files  are  subse- 

quently referred  to  by 
number,  i.e.,  #3  is  for 

"AMESSAGE."  A  *  re- 
serves buffer  space  so 

that  a  file  may  be  opened 
later  using  the  ASSIGN 
statement. 

(50)  INTEGER.  Declares  vari- 
ables to  be  2  byte  inte- 

gers. This  is  optional ;  it 
simply    saves    a    little 
memory  space. 

(420)  LINPUT.  Like  INPUT,  but 
accepts   an    entire    line 
which       can       contain 
blanks,     commas     and 

quotes. 
(9350)  ASSIGN  (file/name),  (file 

number),  (return  vari- 
able) Example:  ASSIGN 

"BUG,"  5,R  tries  to  open 
file  #5  named  "BUG." 
The  r  is  a  return  variable. 

If  it's  not  0  then  the  file  is 
not  open  for  read/write 
access.  In  line  9500  AS- 

SIGN *,5  closes  file  #5. 
(This  must  be  done  be- 

fore assigning  a  new  file 
to  #5). 

Crazy  Functions: 

(500  &  860)     POS(A$,B$)  returns  a 
number  indicating  where 
B$  occurs  first  in  A$. 

Example:  POS("CPU," 
"P")  returns  2  since  "P" 
is  the  second  character 

in  "CPU." 

(440)  UPS$  (string).  Changes 
any  lowercase  letters  to 

uppercase. (20)  DATS  (1,27).   Returns  a 
string  with  current  date 
and  time. 

(460)  NUM  (string).   Performs 
the  same  function  that 
ASC  does  in  Microsoft 

BASICs:  returns  a  deci- 
mal value  of  an  ASCII 

character 

(250,    9180)     MAT    READ.    Read    a 
matrix  from  data.  In  250, 

0(15)  means  to  read  15 
numbers  into  0(x).  A 
similar  statement  in  line 
9180  (MAT  READ  #) 
reads  arrays  from  a  disk 
file. 

(6680)  READ  #  (filenumber),  1. 
This  statement  rewinds 
a  file  to  its  first  record 

(start  of  file).  Read  # 
(filenumber);  (data  list) 
reads  data  values  from  a 
disk  file. 

(9030,  9040)  PRINT  #.  MAT  PRINT  #. 
These  are  used  to  store 
data  in  adisk  file. 

(9380)  ADVANCE.   In   my   pro- 
gram I  use  this  to  go  to 

the  logical  end  of  the  file 
so  that  new  data  may  be 
written  to  it. 

(530,    7700)     CONVERT    (string)    to 
numeric  variable,  [(op- 

tional line  #  to  branch  to 
in  case  of  error)].  This  is 
used  in  line  530  to  see  if 

player  entered  a  room 
code#.  If  hedid,  then  the 
computer  makes  it  his 
new  location.  Otherwise 
A$  is  treated  as  a  normal 
command.  In  line  7700, 
this  function  simply 
converts  a  string  to  a 
number. 

(170,    180) 

lIfI  wanted  something  almost  human, 

I'd  of  gone  to  an  employment  agency.  " ©Creative  Computing 110 

MAT  (name)  =  ZER. 
Sets  the  elements  of 

(name)  array  to  0.  FNA 
(X).  In  this  program,  you 

specify  a  x  for  a  specific 

message,  and  the  func- 
tion prints  the  corres- 

ponding message  out  of 
a  file.  This  is  explained 
elsewhere.  ON  END  # 

(filenumber)  THEN. 
Transfers  control  to  a 

given  line  #  when  an  end 
of  file  is  reached. 

Additional  Notes: 

In  string  literals  one  may  en- 
counter strange  expressions,  as  in 

line  410,  which  reads  PRINT  7'27. This  means  to  print  a  bell  and  then  an 

escape  character,  '(number)  repre- sents an  ASCII  character,  i.e., '10  =  CHR$(10). 

Line  410  prints  a  ">"  prompt  in inverse  video  on  an  HP2640  terminal 

(optional). Lines  520  to  540  can  be  deleted. 
These  were  used  for  debugging  the 

game.  (A  player  could  type  a  room 
code #  and  he  would  be  popped  to  the 

appropriate  location.  Obviously,  if 
this  is  left  in,  it  will  allow  cheating). 

For  Those  Trying  To  Understand 
How  The  Program  Works 

Adventure/3000  can  be  divided 

into  several  parts,  as  I  have  outlined  in 
my  description  of  the  major  segments 
of  the  program.  The  main  parts  are 

(not  necessarily  in  order):  Initializa- 
tion, command  input  loop,  command 

interpretation,  command  execution 
and  data  statements. 

Moving  is  done  mainly  by  entering 
compass  directions  which  have 
values  as  follows:  1=  North,  2  = 
Northeast,  3=  East,  4  =  Southeast, 
5  =  South,  6  =  Southwest,  7  =  West, 
8  =  Northwest,  9  =  up,  and  10  =  down. 
In  my  game  I  have  100  locations,  each 
with  a  total  of  10  possible  directions 
in  which  to  move.  I  chose  to  store  100 

strings,  each  of  ten  characters  in  a  file 
called  "AMOVING."  When  the  player 
wants  to  move,  the  computer  finds 

the  L1th  string  in  this  file  (i.e.,  indi- 
cating the  ways  he  can  move  from  his 

present  location),  takes  the  decimal 
of  the  D'th  character  (corresponding 
to  the  direction  the  player  intends  to 
move),  looks  at  this  value  and 

decides:  (1)  that  the  player  can't  move 
that  way  (  =  0);  (2)  that  he  can  move 
that  way  without  restriction  (in  which 
case  the  number  =  the  new  room 

code;  or  (3)  the  number  =  255  which 
means  that  the  program  should  check 
that  the  player  can  move  legally  and  in 
which  direction.  □ 

CREATIVE  COMPUTING 



A  New  Type  of  Game 
Welcome  to  an  astonishing  new  experience!  ADVENTURE  is 

one  of  the  most  challenging  and  innovative  games  available  for 
your  personal  computer.  This  is  not  the  average  computer  game  in 
which  you  shoot  at,  chase,  or  get  chased  by  something,  master  the 
game  within  an  hour,  and  then  lose  interest.  In  fact,  it  may  take  you 
more  than  an  hour  to  score  at  all,  and  will  probably  take  days  or 
weeks  of  playing  to  get  a  good  score.  (There  is  a  provision  for 
saving  a  game  in  progress). 

This  game  was  inspired  by  the  huge  Adventure  game  which  has 
appeared  on  large  mainframe  computers  the  last  several  years.  But 
there  are  important  differences.  Not  only  will  ADVENTURE  fit  into 

a  relatively  small  computer,  but  the  'interpreter'  is  designed  so  that 
different  Adventures  can  be  created  by  changing  the  data  base.  So 
look  for  more  Adventures  in  the  future. . . 

In  playing  the  game  you  wander  thru  various  'rooms'  (loca- 
tions), manipulating  the  objects  there  to  try  to  find  'treasures'.  You 

may  have  to  defeat  an  exotic  wild  animal  to  get  one  treasure,  or 
figure  out  how  to  get  another  treasure  out  of  a  quicksand  bog.  You 

communicate  thru  two-word  commands  such  as  'go  west',  'climb 
tree',  'throw axe',  'look  around'. 

Six  Different  Adventures 

ADVENTURELAND  (by  Scott  Adams)  -  You  wander  through  an  en- 

chanted world  trying  to  recover  the  13  lost  treasures.  You'll  en- 
counter WILD  ANIMALS,  MAGICAL  BEINGS,  and  many  other 

perils  and  puzzles.  Can  you  rescue  the  BLUE  OX  from  the  quick- 
sand? Or  find  your  way  out  of  the  maze  of  pits?  Happy  Adven- 

turing  

CS-3007  TRS-80 1 6K  Level  II  (Machine  language)  $1 4.95 
CS-3506  TRS-80  32K  Disk  (Includes  Pirate  Adventure)  $24.95 
CS-1 009  PET  24K  (Includes  Pirate  Adventure.  In  Basic)  $24.95 
CS-5003  SORCERER  16K  (Machine  language,  available  Nov.)  $14.95 
CS-9003  8"  CP/  M  48K  Disk  (\nctudes  Pirate  Adventure 

In  Microsoft  Basic  $24.95 

PIRATE  ADVENTURE  (by  Scott  Adams)  -  "Yo  Ho  Ho  and  a  bottle  of 

rum..."  You'll  meet  up  with  the  pirate  and  his  daffy  bird  along  with 
many  strange  sights  as  you  attempt  to  go  from  your  London  flat  to 

Treasure  Island.  Can  you  recover  LONG  JOHN  SILVER'S  lost  trea- 
sures? Happy  sailing  matey   

CS-3008  TRS-80 1 6K  Level  II  (Machine  language)  $1 4.95 
CS-3506  TRS-80  32K  Disk  (Includes  Adventureland)  $24.95 
CS-1 009  PET 24K (Includes  Adventureland.  In  Basic)  $24.95 
CS-5004  SORCERER  16K  (Machine  language,  available  Nov.)  $1 4.95 
CS-9003  8"  CP/M48K  Disk  (Includes  Adventureland. 

In  Microsoft  Basic.  S24.95 

ORIGINAL  ADVENTURE  (by  Crowther,  Woods,  Manning  and 

Roichel)  -  Somewhere  nearby  is  a  collosal  cave  where  others  have 
found  fortunes  in  treasures  and  gold,  but  some  who  have  entered 
have  never  been  seen  again.  You  start  at  a  small  brick  building 
which  is  the  wellhouse  for  a  large  spring.  You  must  try  to  find  your 

way  into  the  underground  caverns  where  you'll  meet  a  giant  clam, 
nasty  little  dwarves,  and  much  more.  This  Adventure  is  Bi-Lingual 
—you  may  play  in  either  English  or  French— a  language  learning 
tool  beyond  comparison.  Runs  in  32K  CP/M  system  (48K  required 
for  SAVE  GAME  feature).  Even  includes  SAM76  language  in  which 

to  run  the  game.  The  troll  says  "Good  Luck." 
CS-9004  8"CP/M  32K  Disk  $24.95 

MISSION  IMPOSSIBLE  ADVENTURE  (by  Scott  Adams)  -  Good 
Morning,  Your  mission  is  to...  and  so  it  starts.  Will  you  be  able  to 

complete  your  mission  in  time?  Or  is  the  world's  first  automated 
nuclear  reactor  doomed?  This  one's  well  named,  its  hard,  there  is 
no  magic  but  plenty  of  suspense.  Good  luck   

CS-3009 TRS-80 16K  Level  II  (Machine  language)  $14.95 
CS-3507  TRS-80  32K  Disk  (Includes  Voodoo  Castle)  $24.95 
CS-5005  SORCERER  1 6K  (Machine  language,  available  Nov.)  $1 4.95 

VOODOO  CASTLE  (by  Scott  Adams)  -  Count  Cristo  has  had  a 
fiendish  curse  put  on  him  by  his  enemies.  There  he  lies,  with  you 
his  only  hope.  Will  you  be  able  to  rescue  him  or  is  he  forever 
doomed?  Beware  the  Voodoo  Man   

CS-301 0 TRS-80 1 6K  Level  II  (Machine  language)  $1 4.95 
CS-3507  TRS-80  32K  Disk  (Includes  Mission  Impossible)  $24.95 
CS-5006  SORCERER  1 6K  (Machine  language,  available  Nov.)  $1 4.95 

THE  COUNT  (by  Scott  Adams)  -You  wake  up  in  a  large  brass  bed  in 
a  castle  somewhere  in  Transylvania.  Who  are  you,  what  are  you 
doing  here,  and  WHY  did  the  postman  deliver  a  bottle  of  blood? 

You'll  love  this  Adventure,  in  fact,  you  might  say  it's  LOVE  AT FIRSTBITE   

CS-301 1  TRS-80 16K  Level  II  (Machine  language,  available  Nov.)  $14.95 

To  order,  send  payment  plus  $1 .00  shipping  or  bankcard  number  to  Creative 
Computing  Software,  P.O.  Box  789-M,  Morristown,  NJ  07960.  Or  call  toll- 
free  800/631 -81 12  (In  N  J  201  /  540-0445). 
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I 

CONTINUOUS  BUSINESS  FORMS 

PAYROLL/VOUCHER 
CHECKS 

STATEMENT/INVOICES 

CONTINUOUS 

LETTERHEADS 

•  CUSTOM  IMPRINTED  FOR  YOUR  CQMPANY 
•  ORDER  AS  FEW  AS  250 

•  LESS  THAN  CUSTOM  PRICES 

•  SPACED  TO  FIT  STANDARD  #10 

WINDOW  ENVELOPES 

•  ALSO-COMPLETE  SELECTION  OF  RIBBONS  FOR 
YOUR  PRINTER. 

•  FOR  MORE  INFORMATION,  CALL  OR  WRITE: 

(213)  882-9818 

OClpiid  Uif  M v  Company 

9625  MASON  AVE..  CHATSWORTH,  CALIF.  91311 

    CIRCLE  107  ON  READER  SERVICE  CARD   

HUNGRY?! 

Feel  The  Need  For  Some  Delicious,  Nutritious,  Organic  Software  For 
Your  Apple  Computer? 

THE        HARVEST        IS        IN!! 
The  Apple  Orcrwd  Has  Taken  Root,  Blossomed,  And  Is  Now  Har- 

vesting A  Choice  Crop  Of  Softwares. 

*  VOLUME  I  IS  NOW  AVAILABLE  * 
(At  least  17  programs  in  each  volume.) 

GAMES 
SOUND 

GRAPHICS 
UTILITIES 

EDUCATION 

OPERATION  HINTS 
Fully  documented  with  YOU  in  mind. 

APPLE  COOKBOOK  How  to  get  the  most  from  your  computer 

APPLESAUCE  Tasty  tidbits  of  software  fully  documented  for 
your  pleasure. 

SPICED  CIDER  Information  on  future  releases  of  software. 

Magazine  also  comes  in  cassette.  (Please  specify  if  you  want  cas- 
sette.) Price:  $15.00. 

APPLE  ORCHARD 
131  HIGHLAND,  VACAVILLE,  CALIF.  95688 

707-448-9055 

CIRCLE  110  ON  READER  SERVICE  CARD 

NOVEMBER1979 

BANDITO 

Take  the  gamble. 
Pull  the  arm  on  Bandito,  the  graphic  TRS-80*  slot machine  with  sound  effects. 

Hear  the  Bandito's  arm  creak  as  it  moves.  Wait  anx- 
iously as  the  spinning  and  clicking  wheels  slow  to  a 

stop.  And,  if  your  luck  holds  out,  you'll  see  your  win- 
nings pile  up! 

Bandito  will  provide  hours  of  fun  and  entertainment 

on  your  TRS-80  microcomputer.  The  fast  graphics  are 

excellent  animation  and  the  sound  effects  give  the  feel- 
ing of  actually  playing  the  slots.  Bandito  is  good  for 

demonstrating  your  computer  to  friends,  a  great  party 

program,  and  enjoyable  entertainment  at  any  hour. 
Sound  effects  on  Bandito,  as  on  all  Acorn  programs, 

are  made  through  the  cassette  cables.  You  just  plug  a 

small  speaker  amplifier  into  the  AUX  cable  arid  you'll 
hear  the  arm  creak,  the  wheels  spin,  and  the  winnings 

pile  up. 

Acorn  produces  several  programs  with  sound 
effects.  These  include  Star  Warp  and  Lunar  Lander, 

Alien,  Star  Trek,  Ting-Tong,  Music,  Codebreaker,  Word 

Challenge  and  more.  All  available  for  $9.95  for  a  16K, 

Level  II  TRS-80.  Ask  for  these  quality  programs  at  your 
local  computer  store. 

*  TRS-80  is  a  trademark  of  Tandy  Corp 

Acorn 
Software  Products,  Inc. 

113 
634  North  Carolina  Avenue,  S.E.,  Washington,  DC.  20003 
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ATTENTION  TRS-80'S Why  sit  in  the  corner  in  the  dark  and  turned 
off  while  your  master  is  sitting  by  the  light, 
turned  on  to  Creative  Computing  Magazine? 
You  need  a  magazine  of  your  own  for  Education- 
Enlightenment-Enjoyment  and  for  the  personal 

satisfaction  (you're  a  personal  computer,  aren't 
you?)  of  your  very  own  possession  ...  A 
Subscription  to  CLOAD  MAGAZINE! 
Turkey  your  master  into  sending  a  check 
(U.S.A.:  $36.00,  Overseas:  $38.00  Surface 
Delivery  —  $48.00  Airmail)  to  the  jive  cats 
at  CLOAD  MAGAZINE.  You  will  get  12  C-30 
cassettes,  one  a  month,  each  one  filled  with 

all  kinds  of  juicy  software  —  Games,  Tutorials, 
Practical  Programs  and  Impractical  Trivia.  All 
programs  rated  G  for  computers  under  18  years  old. 

Do  it!  Subscribe  Now! 

i 

».s 

»*•% 

U !-!  U 
MAGAZINE 

Box  1267 
Goleta,  CA  93017 

(805)  964-2761 Master  Charge  /VISA 
Welcome 

CIRCLE  120  ON  READER  SERVICE  CARD 
©1978  CLOAD  MAGAZINE 

•    § 

We  bought  a  lot  of  new  and  used  ORIGINATE 
modems  acoustically  coupled.  Operate  in  full  or 
half  duplex  mode.  Used  units  have  slight 
cosmetic  scratches.  RS-232  output 

A  REAL  BARGAIN  AT:    NEW  $11 0.00 
ALL  UNITS  MEET  OR  EXCEED  USED  $95.00 
MANUFACTURERS  SPECS  AUTO-ANSWER 

RS-232  CABLES  modems  also 
MALETOFEMALE^n  ap 

^5' 

VISA 

AVAILABLE  FOR 

IMMEDIATE 
DELIVERY 

TRS-80®  DISK  DRIVES 
MPI,  PERTEC,  &  SHUGART 

5V* "  mini-floppy  disk  drives        $385.00 

TWO  DRIVE  CABLE     $  25.00 
FOUR  DRIVE  CABLE     $  35.00 

California  Data  Peripherals 
Post  Office  Box  571  Millbrae,  Calif.  94030 

FOR  MORE  INFORMATION  CALL:           (415)  573-0402 
   CIRCLE  119  ON  READER  SERVICE  CARD   

NOVEMBER1979 

MICROCOSM  I 
30  ORIGINAL  TRS-80  PROGRAMS 

On  High  Quality  Cassettes 
With  Users  Manual  and  Storage  Case 

FOR  LESS  THAN  67$  EACH 
YOU  CAN  HAVE  ALL  30  16K  LEVE1 II  PROGRAMS 

•GAMES 

News  Photographer.  South  Pole  .  Driver, 
Atlantis  and  5  More 

•  EDUCATION.  ..  Music    Transposition.    Spelling    Drill. 

Country  Identification  and  3  More 

•TRS-80  DIAGNOSTICS   instruction  Tests 

Memory  Tests 

•  HOME   Flowering  Houseplants.  Mortgage  Calorie 

Counter  and  4  More 
•  JUST  FOR  FUN   Magic  Squares.  Factorial . 

Biorhythms  and  3  More 
THE  COMPLETE  MICROCOSM  I  PACKAGE 

IS  AVAILABLE  FOR  ONLY  $1 9.95 
FROM  YOUR  LOCAL  COMPUTER  STORE  OR  DIRECTLY  FROM 

m 
mc 

BOX  1 0  •  AMAWALK.  NY  1 0501  •  (914)  962  2355 
'MERE  IS  NOChARGE  FOR  POSTAGE  0«  MANDl'NG   N    V   RESiDEMSADT  I  S  TAX 

CIRCLE  114  ON  READER  SERVICE  CARD 

115 
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The  Best 

MICRO-SOFTWARE 
GENERAL  LEDGER  •  ACCTS.  PAYABLE 
ACCTS.  RECEIVABLE  •  INVENTORY 

PAYROLL 

for  PET  TRS  •  80  Apple  II  Micropolis 
Vector  MZ  Exidy  Sorcerer  Cromemco 

CBasic-CP/M  Microsoft-CP/M 

Buy  simple,  effective  programs  designed  specifically  for  your 
machine  Call  us  once  for  same  week  delivery  on  a  product  you 

can  use  the  day  you  receive  it,  and  two  years  from  now  when 

your  company  is  twice  as  big  And  ask  about  MICROMAX  -  our 
computer  output  videotape  system 

TRS*80:  $100/ea.  CBASIC-CP/M:  $200/ea.  PET,  Apple  II, 
Micropolis,  Vector,  Exidy,  Cromemco,  Microsoft:  $140/ea. 
MAXILEDGER  Micropolis:  $350. 

Order    today    by    UPS.  S^\ 

COD     We'll    pay    postage  IT    OMPU/|Ya\AX and  handling  on  American  V/v 

Express,    Visa,    Master-  /A\ 
Charge,  or  prepaid  orders.  //""ASSOCIATES,    INC 
505  Hamilton  Ave.,  Palo  Alto,  CA  94301  (415)  321  2881 

CIRCLE  123  ON  READER  SERVICE  CARD 

SUPER  SPECIAL 
Apple  II  16K 

$999.99 

»M 

(8)  16K  Rams   $65.00 

(10)  Verbatim  Disks   $27.00 

Axiom  820  Microplotter   $699.99 

INTRODUCTORY  OFFER 

TEXAS  INSTRUMENTS 

Tl  99/4 

16K   $1099 

The  Computer  Stop 
16919  Hawthorne  Blvd 
Lawndale.  CA  90260 

(213)371-4010 

Tues  — Sat. 
11:30  to  6  PM 

TEXAS 

INSTRUMENTSTI-99/4 
Home  Computer 
Many  Peripheral*.  Coming  toon! 

RADIO  SHACK  •  PET  •  SORCERER 
APPLE  •  COMPUCOLOR  •  ETC. 

PRINTERS  •  PRINTERS  •  PRINTERS Thf  COMfnTlHtAf    I  CENTRONICS  77t  IMS 

■  .nd  «*de  Mterton  "<  compulri   TRKNOCOM  100  in 

pimleii  4»»u'W  fan  hi  finding  lh«  pf ."!.»    rnCNOCOW  SO  M6 

hi  naadt  and  PAPta  TIOER  440  MK 
'  *•  in I i.ming  p*.ni»«\  «.ifh  (N#wl  n«mtnolon  S44aclric Ml  i*iv)in  lompilnl        w/tnt  tIMt 

$35  ol  Soltwart 
a/lrrt  purcha 

of  any  computer 

on  ttito  papa 

Mm  Credit  Card 
Order  $75 

Open 

Mon.-Fri. 

10-6 

Sal.  10-4 
!*■   S.tH".   tale 

TO  ORDER  CALL  (212)  687-500 

The  COMPUTER  FACTORY 
,        (46th  SI  I 

485  Lexington  Avenue  750  Third  Avenue  New  York   N  Y    I001  / 

Foreign  order  desk    Telex  640Ubb 

*? 

& 

a? 

TRS-80*  PEOPLES  PASCAL 

PROGRAM  DEVELOPMENT  SYSTEM 

"Tiny"  Pascal,  runs  on  any  16K  Level  II  system,  includes  the 

programming  structuring  capabilities  of  full  Pascal,  but  not  data structuring. 

Compiled  People's  Pascal  programs  run  about  five-times  faster  than 
Level  II  Basic  —  graphics  run  eight-times  faster.  Tape  3  compiler 
written  in  Basic;  tape  6  in  machine  language  (FASTER). 

People's  Pascal  Tape  3   $1  5.00 

People's  Pascal  Tape  6   $23.00 
Tape  1   Level  II,  34  business,  educational  programs   $7.50 

(Level  I  version,  24  programs — separate  tape) 

Tape  2  Level  II,  77  programs  from  Osborne  book,  "Some 
Common  Basic  Programs."   $7.50 
Tape  4  Level  I,  business  and  educational   $7.50 

Tape  5  Level  II,  business  and  educational   $7.50 

Add  50c  each  tape  for  postage  and  handling. 

California  residents  add  6%  tax.  Dealer  inquiries  invited. 

COMPUTER  INFORMATION  EXCHANGE 
Box  158 

San  Luis  Rey,  CA  92063 

CIRCLE  128  ON  READER  SERVICE  CARD 
CIRCLE  131  ON  READER  SERVICE  CARD 
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Quality  Apple  Software 

BASIC  TEACHER  -  Learn  Integer  Basic  in  12  easy 
lessons.  TAPE  $  1 7,  DISK  $25 

TEACHER  PLUS  -  Let  your  Apple  Plus  Teach  you. 
Applesoft  II  TAPE  $22,  DISK  $29 

FLOATING  POINT  DICTIONARY  A  teaching  and 
reference  program  for  Applesoft.  DISK  $30 

PERSONAL  ACCOUNTING  SYSTEM  Handy 
Summary  System  TAPE  $22,  DISK  $25 
With  detailed  Reports  &  Audit  Trail.  DISK  $85 

BUSINESS  ACCOUNTING  SYSTEM 
Full  Reports  DISK  $100 
With  Payroll  DISK  $200 

APPLE  TEACHER  -  Universal  Teaching  Program. 
TAPE  $13,  DISK  $22 

Also  Complete  Lines  from  Charles  Mann  & 
Associates,  Personal  ComputerSoft,  Edusoft, 

and  Games  Enterprises.  VISA  &  MASTER- 
CHARGE.  Postage  $2.00 

CREDIT  CARD  ORDERS  CREATIVE 
DISCOUNT  SOFTWARE 

  256  S.  Robertson,  Suite  2156 
WS2Mm^  Beverly  Hills,  Calif.  90211 

CIRCLE  137  ON  READER  SERVICE  CARD 

>LLolLd    v  UV* 

SYSTEM  INCLUDES: 

2  Siemens  8"  Disk  Drives 
1  Cabinet  with  Fan  and  Power  Supply. 
1  Tarbell  Floppy  Disk  Interface,  assembled  &  tested. 

1  CP/M*  Disk  Operating  System. 
1  Tarbell  BASIC. 
All  Cables  and  Connectors. 
Complete  User  Documentation. 

•  Fully  Factory  Assembled  and  Tested. 
VDS-II  Single  Density   $1888 
VDS-IID  Double  Density   $1999 

CP/M  is  a 
tof 

Research 

t    950  DOVLEN  PLACE.  SUITE  B 

CARSON.  CA  90746 

213)  5384251  •  (213)  538-2254 

\ferbatim 
TM 

ea. 

inlOO's 

FLOPPY  DISKETTES 

5V4H  ONLY  $2 10  FOR  $3.25  ea      50  FOR  $3.00  ea 

8"  ONLY  *3!5,"- 10  FOR  $3.80  ea      50  for  S3. 55 
SEND  FOR  OUR  FREE  ELECTRONIC  & 
COMPUTER  PRODUCTS  CATALOG 

SPECIFY  DISKETTE  TYPE  &  COMPUTER 

51/4"  Soft  Sector,  10  sector,  16  sector 
8"  IBM  Compatible,  Hard  Sector 

CALL  24  HRS.  TOLL  FREE  TO  ORDER 
NATIONAL  800-824-7888 

CALIF.  ONLY  800-852-7777 
ALASKA  &  HAWAII  800-824-7919 

ASK  FOR  OPERATOR  813 

VISA,  MASTERCHARGE  OR  C.O.D. 
SEND  CHECK,  SAVE  C.O.D.  FEES 

SOFTWARE  &  COMPUTER  PRODUCTS 
A  c.uDsidi3rv  o'  DdtaCorr' 

      POST  OFFICE  BOX  503 
SAN  BRUNO,  CA  94066 

(415)  348-2387    CIRCLE  140  ON  READER  SERVICE  CARD    

First  there  was  Star  Trek. 

Then  there  was  Star  Wars. 

NOW  THERE  IS 
...        son 

A  FANTASTIC  CHALLENGE 
FOR  YOU  AND  YOUR  APPLE! 

This  unique  epic  game  series  provides  a  multi-faceted  sim 
^jlation  of  human  life  in  an  interstellar  environment.  It  is 
signed  to  represent  many  of  the  decisions  which  would  b 
faced  by  a  member  of  interstellar  society  interacting  with  hi 

complex  and  demanding  environment.  Because  of  the  com 

plexity  and  length  of  the  programs,  it  is  likely  that  play  wi 
extend  over  several  sessions.  The  six  games  comprising  the 

series  each  generate  text  files  which  maintain  a  permanent 
record  of  the  life  of  each  character  in  the  game. 

SPACE  requires  a  48K  Apple  and  Applesoft  ROM. 

Only  $29.95 

IZJKZJ 
UNIQUE    SOFTWARE  FOR  THE  UNIQUE  IN/UNO. 

EDO  WARE  SERVICES  INC. 
22035  Burbank  Blvd..  Suite  273 

Woodland  Hitk  Ca  91367 

IYTE  SHOP  PL ACENTIA  RAINBOW  COMPUTING,  INC. 
123  Vorba  Lmda  Bfvd  9719  Reseda  Blvd. 
Placentta,  Ca.  92670  Nof  thndge,  Ca.  91 324 
{714)524-5380  <213i349«60 

CIRCLE  145  ON  READER  SERVICE  CARD 

CIRCLE  216  ON  READER  SERVICE  CARD 
NOVEMBER1979 
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DISK  DRIVE  WOES?  PRINTER  INTERACTION? 
MEMORY  LOSS?   ERRATIC  OPERATION? 

DON'T  BLAME  THE  SOFTWARE! 

ISOI  ^\J      ISO-2 
Power  Line  Spikes,  Surges  &  Hash  could  be  the  culprit! 

Floppies,  printers,  memory  &  processor  often  interact! 

Our  unique  ISOLATORS  eliminate  equipment  interaction 

AND  curb  damaging  Power  Line  Spikes,  Surges  and  Hash. 

•ISOLATOR  (ISO  1  A)  3  filter  isolated  3  prong  sockets; 

integral  Surge/Spike  Suppression;  1875  W  Maximum  load, 

1  KW  load  any  socket           $54.95 

♦ISOLATOR  (ISO  2)  2  filter  isolated  3  prong  socket  banks; 

(6  sockets  total);  integral  Spike/Surge  Suppression; 

1875  W  Max  load,  1  KW  either  bank        $54.95 

♦SUPER  ISOLATOR  OSO-3),  similar  to  ISO  1 A 
except  double  filtering  &  Suppression  ....  $79.95 

♦ISOLATOR  (ISO  4),  similar  to  ISO  1 A  except 
unit  has  6  individually  filtered  sockets  ....  $93.95 

♦ISOLATOR  (ISO-5),  similar  to  ISO-2  except 
unit  has  3  socket  banks,  9  sockets  total  .  .  .  $76.95 

♦CIRCUIT  BREAKER,  any  model  (add-CB)  Add  $  6.00 

♦CKTBRKR/SWITCH/PILOTany  model 
(CBS)              Add  $11.00 

PHONE  ORDERS  1  617-655-1532 
VTSA 

ISzS r Electronic  Specialists,  Inc. 
171  South  Main  Street.  Nalick.  Mass.    01760     Dept.  CC11 

CIRCLE  146  ON  READER  SERVICE  CARD      

Going ,  •  •  ••••••< over  the 

quality  of  your  printing? 

Be  SELECTRIC®  in  the  future. 
Any  microcomputer  can  interface  with  any  model 
IBM  SELECTRIC® 

Prices*     S-100  $496.00 
Parallel  $525.00 
RS-232  $549.00 
IEEE-488  $560.00 

All  prices  include  mechanical  assembly,  elec- 
tronics, cables  and  manuals. 

Units  tested  and  assembled. 

*  Prices  valid  in  USA  only. 

Escon  Products,  Inc. 
171  Mayhew  Way,  Suite  204, 
Pleasant  Hill,  CA  94523 

(415)  935-4590 

NOW  BETTER  THAN  EVER 
•  Control  Prosram  for  Microcomputers. 

•  Includes  Editor,  Assembler,  Debugger,  Utilities. 

•  Supports  Floppy  Disks  and  Hard  Disks. 
•  For  8080,  8085,  Z-80,  MDS,  Cromemco. 
•  $150-Diskette  and  Documentation 

•  $25-Documentation  only 

TM 

NEW  INDUSTRY  STANDARD 
•  Multi-terminal  access. 
•  Multi-prosrammins. 

•  CP/M-compatible. 
•  Real-time  features. 

•  $300-Diskette  and  Manual 
•  $25-Manual  only 

OPTIONAL  SOFTWARE  PACKAGES 

MAC™  MACRO  ASSEMBLER: 
•  Compatible  with  new  Intel  macro  standard. 

•  Complete  guide  to  macro  applications. 
•  $90-Diskette  and  Manual. 
SID™  SYMBOLIC  DEBUGGER: 
•  Symbolic  memory  reference. 
•  Built-in  assembler/diassembler. 
•  $75-Diskette  and  Manual. 
TEX™  TEXT  FORMATTER: 
•  Powerful  text  formatting  capabilities 

•  Text  prepared  using  CP/M  Editor. 
•  $75-Diskette  and  Manual. 

DESPOOL™ 
•  Background  print  utility. 
•  Use  with  CP/M 

•  $50-Diskette  and  Manual. 

01  DJGJTflL  RESEARCH 
P.O.  Box  579 •Pacific  Grove, California  93950 

(408)  649-3896 
CIRCLE  143  ON  READER  SERVICE  CARD 

CIRCLE  147  ON  READER  SERVICE  CARD 

NOVEMBER1979 121 
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BASE BASEX 

MEANS  SPEED! 

BASEX  is  a  fast,  easy  to  learn 

language  for  8080,  Z80,  or 
8085  microcomputers.  Its 

commands  resemble  BASIC, 

making  translation  easy.  An 
interactive  compiler  permits 

you  to  enter,  list,  edit  and  run  programs  up  to  lOx  faster  than 

similar  BASIC  programs  and  use  half  the  memory  (2K  plus  pro- 

gram). 
Powerful  features  include: 

*  Array  variables 

*  16  Bit  Arithmetic/Logic 

*  Variable  name  length 
*  Named  subroutines  with 

multiple  arguments 

*  Text  strings 

*  Versatile  I/O  Functions 

•  Block  memory  searches/ 
transfers 

•  Custom  commands  easily 
added 

CHOOSE  YOUR  BASEX  .  .  . 

*  97-Page  BASEX  manual  (pub.  by  Byte  Books) 
•  North  Star  Disk/Meca  Alpha  Tape/Paper  Tape 

*  TRS-80  Level  II,  16K  tape  with  graphics  commands 

•  CPM  8"  Disk,  with  disk  handler  commands 

*  Basex  Tape  &  Disk  Guide-provides  complete  handlers 
for  North  Star  Disk  and/or  Meca  Tape 
(includes  manual  with  source) 

•  Add  $  .75  shipping  (special  4th  class)  or  $1.50  special 
handling  on  all  orders. 

See  BASEX  at  your  local  dealer  or  order  direct  from 

£&  afl^H    Interactive  Microwar*.  Inc  DEALER 

-!r  lujl 

$  8 

$25 
$25 
$35 

$35 

Intaractiva  Microware,  Inc. 
P.O.  Box  771 
Stata  College.  Pa  16801 

(814)  238-8294 

INQUIRIES 
INVITED 

CIRCLE  155  ON  READER  SERVICE  CARD 

Computer  Products 

y 
^ 

<r 

(V' 

t^fe 

4 

K- 

H>attta 

£ap£: 
"Here's  a  great  deal  from  dP 

So  please  stuff  the  stockings  of 

your    favorite    computer    lover 
with  dP  books  and  save  me  the 

work  " 

Thanks 

INTRODUCTION  TO  T-BUG 
by  Don  Inman  &  Kurt  Inman 
At  last  a  comprehensive  guide  to  the  TRS-80  machine  language 

monitor  operations.  By  the  author  of  our  best  selling  IN- 
TRODUCTION TO  TRS-80  GRAPHICS.  Bound  to  be  the  best 

of  its  kind. 
$6.95  paper 

FROM  DITS  TO  BITS:  A  PERSONAL 
HISTORY  OF  THE  ELECTRONIC 
COMPUTER 

by  Herman  Lukoff 
This  long-awaited  saga  of  the  minds  involved  in  the  very  earliest 
stages  of  computer  development  makes  for  great  historical 
reading  for  computer  buff  and  layman  alike. $12.95  cloth 

MAKING  MONEY  WITH  YOUR 
MICROCOMPUTER 

by  Carl  Townsend  &  Merl  Miller 

Got  an  entrepreneur  with  a  mirco  in  your  household?  Here's  the 
perfect  gift.  It's  chock  full  of  ideas  for  turning  that  micro  into  a 
money-making  machine! 

$8  95  paper 

* 

1979 
CATALOG 
SECOND  EDITION re 

^/b^etf 

f4901  WEST  ROSECRANS,  HAWTHORNE,  CA,  90250* 
213-679-3313 

TOLL  FREE  CONTINENTAL  U.S.     TOLL  FREE  INSIDE  CALIFORNIA 

800-421  -5809  800-262-1 710 
CIRCLE  157  ON  READER  SERVICE  CARD 

NOVEMBER  1979 123 

QWIKTRAN 
by  Kevin  McCabe 

Here's  a  quick  guide  to  learning  FORTRAN  for  "someone  who 
can't  even  balance  a  checkbook".  It's  simple,  quick  and  requires 
no  prior  programming  experience  whatsoever. 

$  1  1.95  paper 

SOFTWARE  TAPES  FOR  TRS-80 
LEVEL  II   AND  8K  PET 

Five  separate  program  tapes,  each  containing  six  or  more  pro- 
grams. Topic  groups  include  Applications.  Educational,  Math. 

Games  and  Graphics  and  Miscellaneous.  Be  sure  to  indicate 
what  type  of  machine  you  have  when  ordering. 

$9.95  each  tape 

$49.95  set  of  five 

That's  right!  We're  offering  a  10%  discount  on  any  order  for  two 
or  more  books  from  this  ad  or  from  our  dP  BRAIN  FOOD 
catalogue.  Just  send  in  your  check,  money  order  or  VISA  or 
MASTERCHARGE  number  and  expiration  date  and  write 
MERRY  CHRISTMAS  in  big  letters  on  the  order  form.  Be  sure 

to  send  special  Christmas  orders  only  to  the  address  and  depart- 

ment listed  below.  It's  a  great  way  to  say  "Merry  Christmas''  to 
your  favorite  computer  aficionado  and  our  way  of  saying  "Merry 
Christmas''  to  you 

Christmas  discount  orders  to.    dilithium  Press 
P.O.  Box  10766 

Dept.  Xmas Portland.  Or    97210 

CIRCLE  144  ON  READER  SERVICE  CARD 
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  SAVE  $   = 
Pre-Holiday  Special 

Dual  Disk  Drives! .  Quad  Disk  Drives! 
IN  ONE  CASE! 

One  switch,  one  cord.  •  Over  400K*  in  one  (QUAD)  Cabinet. 
•  Dual  Drives  $698.00  Includes  Cable  &  TRS  D.O.S. 
•Quad  Drives  $1359.00  Includes  Cable  &  TRS  D.O.S. 

You  would  pay  $1,000.00  or  2,000.00  at  Radio  Shacks  Prices 

90  Day  EXCHANGE  GUARANTEE 
DEALER  INQUIRIES  INVITED  *A11  drives  will  access  40  tracks  when  used 
Send  for  our  NEW  FALL/WINTER  CATA-  with 

LOG.  Ask  about  our  LOW  PRICES  on  77  NEWDOS  or  NEWDOS+  (EXTRA) 

Tiack  Drives.   LEV£L  ,v  PRODUCTS,  INC- 
32238  Schoolcraft,  Suite  F4  ZI  Livonia,  Michigan  48154" 

(313)  525-6200 CIRCLE  159  ON  READER  SERVICE  CARD 

Introducing  .  .  . 

Graphic  Golf 
TRS-80 

Tandy  C Level  II16K 

Welcome  to  "Small  Woods  Country  Club," 
where  you  can  play  on  our  scenic  18  hole, 
par  72,  6,840  yard  course.  Will  you  make  it 
over  the  lake,  or  take  the  long  way?  You 

choose  the  club  and  angle,  80%  skill,  20% 
chance.  A  challenge  to  all.  Plays  like  a  real 
course.  Instruction  tape  included.  Easy  to 

order  .  .  .  1595 

Send  check  or  money  order  to    .  Ken  Smallwood 
(Cahf.  residents  add  6%)  389  Coral  St 
Visa  or  Mastercharge  accepted       Santa  Cruz,  Ca.  95060 

Bank  Card  order  for  1  day  delivery  (408)  688-4187 
Dealer  inquiries  invited 

— —  CIRCLE  158  ON  READER  SERVICE  CARD 

-  -  -  CALL  FOR  DEALERS  -  -  - 
If  it  doesn't  have  the  ANSI  notch, 
it  wasn't  made  for  a  computer!!! 

TRADITIONALLY  THE  SOURCE  FOR  THE 
HIGHEST  QUALITY  PROFESSIONAL  CASSETTES 

ANNOUNCES  TWO  NEW  PRODUCTS 

MICROCOMP'  Low  priced  Certified  Digital  Cas- 
sette specifically  designed  for  use 

in  the  Micro  Computer.  Featuring 

10  minutes  of  instant-play  com- 

puter tape. 
For  calibrating  Digital  and  Word 
Processing  equipment.  Cassette 
is  pre-recorded  at  1600  flux 
changes/in.  on  an  optically  aligned 
recorder  which  employs  precision 

magnetic  heads. 
For  more  information  write  or  call  collect: 

Vince  Rucco 

Magnetic  Information  Systems,  Inc. 
415  Howe  Ave.,  Shelton,  CT  06484 

(203)  735-6477 (Private  labelling  available) 

ALIGNMENT 
REFERENCE 

CASSETTE 

NOVEMBER1979 127 
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MEMOREX 
DISKETTES 

& 

CARTRIDGES 
for  your  computer  or  word  processor 

BUY  THE  BEST  FOR  LESS. 
Lowest  prices.  WE  WILL 
NOT  BE  UNDERSOLD!!  Buy 

any  quantity  1  -  1000.  Visa, 
Mastercharge  accepted.  Call 
free  (800)  235-4 1 37  for  prices 
and  information.  All  orders 
sent  postage  paid. 

PACIFIC 
EXCHANGES 
100  Foothill  Blvd. 
San  Luis  Obispo.  CA 
93401.  (InCal.  call 

(805)  543-1037.) 

CIRCLE  162  ON  READER  SERVICE  CARD 

$79 
MEMORY  EXPANSION 

KITS 
Each  Kitconsim  of:   8  M«mory  Chip*.  Jumper  Blocks,  and 

Complete  EASY  TO  FOLLOW  Instructions 

Expends  4K  TRS-80  up  to  48K  (3  sets) 

TRS-80F  LOPPY  Disk  (SA-400)  Add  On 

COMPLETE  Ready  to  use  with  power  supply  and  case  $388 

ADD  to  your  APPLE  or  $100  Bus  Computer 
$89  -  Set  of  8  250  NS 

I  $99  -  Set  of  8  200  NS 

No.  4116  -  200  NS  (w/16K  Chips),  16K,  $279,  32K,  $375, 
48K.  $469.  64K,  568 

No.  4115,  8K.  $189.  16K.  $229.  24K.  $269.  32K.  $309 

SlOO  Bus  Expandoram  Kits* 
•Expend  NOW  or  LATER  to  64K  (32K  for  *K  Chips) 

8K  Chips:   $49/Set  of  8 

ASSEMBLED,  TESTED  AND  BURNED  IN  -  ADD  $50 
MONEY  BACK  GUARANTEE 

FULLY  WARRANTED  FOR  6  MONTHS 

Mester  Charge  -  VISA  -  CO. D.  (25%  with  order)  - 
Money  Order  —  Celifornia  Residents  add  6%  Sales  Tex 

Shipping  Charges:  $2.00 

M       MlcroComputerWorld      M 

I 
P.O.  Box  242 San  Dimas,  CA  91773 

(213)  286-2661 
CIRCLE  168  ON  READER  SERVICE  CARD 

ON  ADD-ON PRODUCTS  FOR TRS-80 

SUPER  DISK TF-7DMicropolis  Largest  capacity  mini floppy.       *£)tO 

up  to  195  Kbytes  on  77  tracks  with  
77TKDOS  ...      w 

A  Complete  Family  Of 

DISK  DRIVES 
To  Choose  From... 

IN  STOCK 
ALL  DISK  DRIVE  SYSTEMS  COME  COMPLETE 

WITH  POWER  SUPPLY  AND  CHASSIS 

Two  drive  cable   $25  •  Four  drive  cable   $35 

TF-1  Pertec  FD200.  5W  40  track  use  both  sides      

TF-3  Shugart  SA400.  5W  35  tracks  same  as  tandy    
TF-5  MPI  5%r  40  track  door  lock  and  auto  diskette  ejection 
TDH-1  Pertec  Dual  Head  35  track  same  capacity  as  2  drives 

ADD-ON  DISK  DRIVES 
DOES  NOT  INCLUDE  POWER  SUPPLY  OR  CHASSIS 

•Pertec  FD200    

•Shugart  SA400  (unused)  . 
•Pertec  FD250  (Dual  Head) 
•MPI     B-51     

•MP     B-52  (Dual  Head)   . . 

1282.00 
1286.00 
1399.00 
1279.00 
1349.00 

PRINTERS 

•LP779  Centronics  779 
w/tractors      $1 099 

•LP700  Centronics  700   .   $1495 
•LP701  Centronics  701    . .  $1  759 
•NEC  Spinwriter      $2499 
•LP702  Centronics  702   . .  J 1899 
•DP8000  Anadex  Printer  .  S   999 
•LP1  Centronics  P1      S    399 
•Centronics  cables    §      39 

SOFTWARE 

IMPROVE  TRS-80 
PERFORMANCE  WITH 

NEW  D0S+ OVER  200  MODIFICATIONS.  CORRECTIONS 
AND  ENHANCEMENTS  TO  TRS  DOS.  INCLUDES 
UTILITIES  AVAILABLE  IN  TWO  VERSIONS 

•35  Track  Version      $   99 
•40  Track  Version      i^  0 
•Accounts  Receivable  ...  5   39 

•Inventory  Control      o   39 
•Job  Entry/Status      j    75 
•General  Ledger       5    79 
•Game  Diskette     o    19 
•AJA  Word  Processor    $    75 

NEW  PRODUCTS 
•Small  System  RS232  Interface  «   At%M 

•Expansion  Interface  w/32K    ?  49.00 •AC  Line  Interference  Eliminator   r??5? 

•AC  Isolator  (6  connectors)    f   1895 
•Telephone  Interface    J  45.95 

"Y^Um  5"  Soft  ̂ ctor  Diskettes   !17?-?5 •16KM  16K  RAM  Kit  Computer    X      3  39 
•16  Kev  Pad  kit  •  •  •  •  $  82.00 $  68.00 

ALL  PRICES  CASH  DISCOUNTED  •  FREIGHT  FOB/FACTORY 

KA /VHCROCOVIPIJER TECHNOLOGY 
INCORPORATED 

pparat,  Inc. 
2080  South  Grand  Ave. 
Santa  Ana,  CA  92705 

(714)979-9923 

6000  E.  Evans  Ave.,  Bldg.  2 
Denver,  CO  80222 

(303)  758-7275 
NOVEMBER  1979 
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North  Star*  and 
PASCAL  Users: 

announces 

Hard  disk  and  8"  drive  interfaces  to  North  Star 
DOS  and  BASIC  and  PASCAL. 

OMHICOMPUTER  PRODUCTS 

TIMESHARING 
for  the  Horizon — 

Interrupt-driven,  bank  switching 
timesharing  software;  supports 
North  Star  DOS  and  BASIC  and 
PASCAL. 

Complete  business  systems  starting  at  less  than 
$5,000.  Eight  inch  and  hard  disk  drives  available. 

A  complete  selection  of  business  application  soft- 
ware is  available  for  North  Star*  systems. 

Write  or  call  for  descriptive  literature. 

Micro  Mike's,  Incorporated 905  South  Buchanan  *  Amanita,  Texas  79101  *  USA 

(806)  372-3633 

CIRCLE  170  ON  READER  SERVICE  CARD 

S-100  •  TRS-80 

APPLE  • ADD-ONS 
SPEECH  SYNTHESIZER 

Quality,  intelligible  natural  sounding  COMPUTALKER 
Speech  Synthesizer,  a  proven  superior  product  since  1 976, 

comes  complete  with  Load'N'Go  software,  user 
documentation  and  source  programs. 

CT-1        S-100  Bus  Plug-In   $495 
CT-1T    TRS-80  add  on  w/interconnect  to  self  contained 

enclosure   595 

CT-1  A    Apple  add  on  w/interconnect  to  self  contained 
enclosure   595 

CT-1  P    Pet  add  on  w/interconnect  to  self  contained 
enclosure   595 

FLEXIBLE  DISK  DRIVES 

Quality  single  or  dual  headed  single  or  multi-drive 
configurations.  Interconnects  to  self  contained  enclosures. 
Load'N'Go  software  and  cable  interconnects  available 
when  required. 

.,.,    ̂     .  35/40  TRACKS  -,        _..     . Flip  Sided  Dual  Sided 
40F1  Single  Drive  $400  40D1  Single  Drive  $500 
40F2  Two  Drives  $700  40D2  Two  Drives  $800 
40F3  Three  Drives  $990  40D3  Three  Drives  $1090 

ALL  PRODUCTS 

Fully  Warranted  -  Sold  Direct  -  Shipped  Direct  from  Stock. 
Please  contact  us  for  prompt,  personal,  professional  service. 

DIAL  (714) 

NO.1  OMNI 
(714)661-6664 

32422  Alipaz  St.,  San  Juan  Capistrano,  CA  92675 

CIRCLE  180  ON  READER  SERVICE  CARD 

RECYCLE(D) 
COMPUTERS 
BUY  it  SELL  tf  SWAP 

Hardware    &     Software 
JJEW    PRODUCT    ANNOUNCEMENTS 

32  pages    ««••« 
Mailed  1st  class  every  3  Weeks 

lyr.  (18  issues)  i$  $3.75 

ON  LINE le  used  compu 
recycle  used  computers 

Babe  *ee tie, flublisfjer  CstabliafjeU    1975 
24695  Santa  Cruz  Hwy.«  Los  Gatos,  CA  95030 

THE  BEST  WAY  TO  DETERMINE   IF  ON  LINE  CAN  K  OF  VALUE  TO  YOU  IS  TO  THY  A   

CIRCLE  181  ON  READER  SERVICE  CARD 
NOVEMBER  1979 

Software  for  the  Hpple  II      :# 

H 

a 

  1 

n 
i 

n 
* 

• 

SCORE   108 SCOPE   103 

OYNAMAZE-a  dazzling  new  real  time  gam*.  You 
move  in  a  rectangular  game  grid,  drawing  or  erasing 
walls  to  reflect  balls  into  your  goal  (or  to  deflect 

them  from  your  opponent's  goal).  Every  ball  in 
your  goal  is  worth  100  points,  but  you  lose  a  point 
for  each  unit  of  elapsed  time  and  another  point  for 

each  time  unit  you  are  moving.  Control  the  speed 

with  a  game  paddle:  play  as  fast  as  ice  hockey  cr 
as  slowly  and  carefully  es  chess  Back  up  and  re 

play  any  time  you  want  to;  it's  a  reversible  game. 
By  Don  Stone.  Integer  Basic  (plus  machine  Ian 

guagel.  32  K.S9  96 

ULTRA  BLOCKADE-  the  standard  against  which 
other  versions  have  to  be  compared.  Enjoy  Block 

ade't  superb  combination  of  fast  action  (don't  be 
the   one    who  crathet)    and  itratagy   (the  key  it 

accessible  open  space— maximize  yours  while  mm 

imizing    your    opponent's)     Play    against   another 
person    or    the    computer.    New    high    resolution 

graphics  lets  you  see  how  you  filled  in  an  aree— or 
use  reversibility  to  review  a  game  in  slow  motion 

iot    et    top   speed,    if  that's  your  style)     This  is  a 

game    that   you   won't   soon  gat   bored   with'    By Don  Stone    Integer  Basic  (plus  machine  language); 

32  K;  $9  96 

What  is  a  REVERSIBLE  GAME?  You  can  stop  the  play  at  any  point,  back  up  and  then  do  an  "instant 

replay",  analyzing  your  strategy.  Or  back  up  and  resume  the  game  at  an  earlier  point,  trying  out  a  different 
strategy.  Reversibility  makes  learning  a  challenging  new  game  more  fun  And  helps  you  become  a  skilled 

player  sooner. 

WORLD  OF  ODYSSEY-a  new  adventure  game  utilizing  the  full  power  of  Disk  II.  which  enables  the  player 

to  explore  3S3  rooms  on  6  different  levels  full  of  dragons,  dwarfs,  ores,  goblins,  gold  and  jewels.  Applesoft  II 
48K   $19.95  includes  diskette. 

PER  QUACK  EY-an  exciting  vocabulary  game  which  pits  the  player  against  the  clock.  The  object  of  the 
game  it  to  form  words  from  a  group  of  10  letters  which  the  computer  chooses  at  random.  The  words  must 
be  3  to  10  characters  in  length  with  no  more  than  5  words  of  any  particular  length.  Each  player  has  only 

3  minutes  per  turn.  The  larger  the  words  the  higher  the  score  Applesoft  II  16K  .  $9.96. 

APPLESHIP  is  a  naval  game  in  which  two  players  enter  their  ships  in  respective  oceans  Players  take  turns 

trying  to  blast  their  opponent's  ships  out  of  the  water.  The  first  player  to  destroy  their  opponent's  ships 
may  win  the  game.  A  great  low-ret  graphics  game  Applesoft  II  32K .  $14.96 

Available  at  your 

local  computer  store 

Call  or  write  for  our  frma 
SOF  TWA  RE  CATALOG 

Apple  line  registered 

trademark  of 

Apple  Computer.  Inc 

DEALER  INQUIRIES  INVITED 

iu*wi<:it*oFT.  tJ¥C 
P    O.  BOX    157 
PIT»MV  NaT*  JOMn 

IMNI  .>HU-.VVMI 

OHOTI 

Programs  Avmilstol*  on  Ditkmtta 

at  55  00  Additional 

•  Check  or  Money  Order 

•  Include  Si  00  lor 

shipping  end  handling 
•  COD   (SI  00  add'tl   charge) 
•  Master  Cherge  and  VISA 

orders  accepted 

•  New  Jersey  residents  add 

5%  sales  tax 
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TRS-80 

ADVENTURE    'GAME1 
Adventures  are     like  no  other  programs  you 

have  ever  seen.  They  are   "electronic  novels"  or 
"role-playing  games."  Whatever  description  you 
hear,  it  is  inadeguate  until  you  "play"  one. 
But  here's  an  attempt. 

In  any  version  you  move  from  one  location  to 
another.  The  locations  can  be  as  varied  as 
caverns,  islands,  or  rooms  in  a  house.  You  take 
or  use  objects  in  these  locations  either 
immediately,  or  carry  them  with  you  for  later 
use.  For  example,  a  key  found  in  one  place  may 
unlock  a  door  in  another.  By  collecting  and 
using  these  items  you  strive  to  accomplish  your 
mission  which  differs  with  each  adventure. 

Also,  you  interact  with  the  program  using 
short  sentences  like  TAKE  KEYS,  THROW  AX,  etc. 
Part  of  the  fun  is  figuring  out  what  words  the 
program  understands. 

The  "adventure"  is  figuring  out  the  mystery  - 
how  to  complete  your  mission.  This  makes 
adventure  like  a  crossword  puzzle,  a  mystery 
novel,  and  more.  All  reguire  16k,  Level  II  •  fc 

**•
 

;.
^;
 

adventure 
from  Adventure  International 
Scott  Adams  has  authored  seven  different  mactnn 
language  Adventures  for  guick  responses.  They 
support  the  optional  lower  case  hardware,  have  a 
unigue  screen  video  driver  with  blinking  cursor 
for  easy  reading,  and  have  over  a  100  word 
vocabulary.  They  are  highly  recommended  by 
qO-US,  insiders,  and  80  Software  Critigue. 

1.  ADVENTURELAHD:  Most  like  the  original 
with  caves,  maze  of  pits,  magic  words  and  the 
dragon.  $14.95 

2.  PIRATE'S  ADVENTURE:  "Yo  Ho  Ho  and  a 
bottle  of  rum..."  Go  from  your  London  flat  to 
Treasure  Island  searching  for  the  pirate's 
buried  treasure.   $14.95 

3.  MISSION  IMPOSSIBLE:  "Your  mission  is..." 
Will  you  be  able  to  complete  your  mission  in 
time?  Or  is  the  reactor  doomed?  $14.95 
4.  VOODOO  CASTLE:  Count  Cristo  has  had  a 

fiendish  curse  put  on  him  by  his  enemies. 
You're  his  only  hope.   $14.95 

5.  THE  COUNT:  Somewhere  in  Transylvania  you 
awake  in  a  large  brass  bed.  Guard  your  neck. 
And  watch  for  the  postman.   $14.95 
6.  STRANGE  ODYSSEY:  At  the  edge  of  the 

galaxy  you  find  the  ruins  of  an  ancient  alien 
culture  and  its  treasures.  $14.95 

7.  MYSTERY  FUN  HOUSE:  Try  to  make  it 
through  the  strangest  Fun  House  before  the  park 
closes.  $14.95 

1&2  or  6&7  on  disk  for  $24.95.  3,4&5  for 
$39.95.  Other  combinations  available. 

80-ad  venture 
from  Mad  Hatter  Software 
Greg  Hassett  has  created  a  series  of  four 
adventures.  While  they  are  written  in  BASIC, 
the  response  time  is  guick  and  they  have  about 
40  rooms.  Most  enjoyable. 

1.  HOUSE  OF  7 

you'll  have  to 
Check  your  score. 

2.  JOURNEY 
Escape  after  you 
out  for  the  bugs. 

3.  KING  TUT'S  TOMB:  A 
inside  the  cursed  tomb, 
escape  with  your  life.  $9 

4.  SORCERER'S  CASTLE: 
sorcerer  before  he  captures  you. 
leave  the  castle.  $9.95 

All  four  on  disk  for  $35.00 

GABLES:  Ring  the  bell,  but 
deal  with  the  witch  to  leave. 
9.95 

TO*  THE   CENTER  OF  THE  EARTH: 
fix  your  earthdigger,  but  watch 

$9.95 true  treasure  hunt 
You'll  be  lucky  to 

95 
Kill  the  evil ,  wicked 

Then  try  to 

dog    star   adventure 
by  Lahce  Micklus  from  TRS-80  Software  Exchange 
Aboard  an  enemy  battlestar  you  try  to  rescue  the 
princess,  find  the  plans,  retrieve  the  treasure 
and  blast  off.  $9.95 

treasure    dungeon  2 
by  David  White 
Fight  with  the  Savage  Minataur,  ghouls,  trolls, 
and  other  monsters  to  get  their  guarded 
treasure.  But  know  when  to  withdraw.   $7.95 

TRS-80 
If  you're  looking  fop  any 
trs-80  software,  give  us 
a  call.  This  is  only  a 
small  sample  of  our 
products.  we  have 
hundreds  of  titles  in 
stock.  Our  phone  is 

answered  24-hours  a  day 
to  take  your  order.  so 
act  today. 

MAIL/FILE 
from  Galactic  Software 

A  professional  mailing  list 
program  reguires  support  and 
thorough  documentantion  by  the 
publisher.  Galactic  Software 
provides  30  pages  of  documentation 
in  a  three  ring  binder  and  updates 
to  registered  owners.  And  the  file 
interfaces  with  their  line  of 
business  packages. 

The  program  will  sort  over  600 
records  on  a  single  diskette  in 
seconds!  Not  minutes.  Not  hours. 
Retrieval  is  in  either  alphabetic  or 
zip  code  order  plus  other  criteria. 
Labels  are  printed  in  either 
standard  or  unigue  user  defined 
label  formats.  And  an  optional 
message  line  is  available.  Also,  it 
supports  both  company  names  and 
international  addresses. 

Each  record  consists  of  name, 
address,  phone,  and  category  codes. 
With  the  proper  codes,  thousands  of 
sublists  are  possible.  And,  editing 
is  simple. 

Mail/File  is  excellent  for 
customer  billing,  newsletters, 
direct  mail,  collection  agencies, 
clubs,  and  many  other  organizations. 
A  complete  package  on  disk  for 
$99.00. 

temple  of  apshai from  Automated  Simulations 
This  first  in  the  DunjonQuest(tm) 
series  lets  you  take  your  hero  into 
a  magical  and  mythical  labyrinth  of 
over  200  rooms.  You  can  encounter 
over  30  kinds  of  fearsome  monsters 
who  guard  over  70  varied  treasures. 
Some  of  the  treasures  are  magical 
and  can  help  you  in  exploring  the 
underground  complex,  but  look  out 
for  monsters  and  traps  that  spring 
at  you  from  the  walls  and  shadows  of 
the  rooms  and  passages  you  traverse. 
The  Book  of  Lore  fills  in  the 
background  and  describes  the 
appearance  of  the  temple  as  you  go. 
You  combat  monsters,  move,  and  grab 
treasure  in  real-time.  Bring  in 
characters  from  other  fantasy  role 
playing  games,  or  let  the  innkeeper 
find  thee  a  hardy  fellow.  Test  your 
mettle  against  the  servants  of  evil! 
For  serious  gamers.  $24.95  with 
Book  of  Lore. 

It  is more 

edtasm 

DISK*MOD    PATCH 

by  Roy  Sol  toff  from  Misosys 
This  machine  language  program  modifies  your 

copy  of  the  Radio  Shack  Editor/Assembler  for  use 
with  your  minidisk  and  disk  operating  system. 
You  can  save  and  load  both  text  source  and 
assembled  object  files.  You  can  read  the 
directory  and  the  space  used  and  available  while 
in  the  EDTASM.  You  can  also  kill  files, 
a  complete  disk  modification  for  one  or drives. 

Other  capabilities  are  also  added.  The  block 
move  command  relocates  a  section  of  text  to  any 
other  area.  The  global  change  command  permits, 
for  example,  changing  a  label  throughout  the 
text.  The  pagination  feature  provides  hardcopy 
on  8  1/2  by  11  pages  on  either  single  sheets  or 
continous  paper.  In  addition,  high  memory  can 
be  reserved,  like  in  BASIC,  for  machine  language 
routines  like  printer  drivers.  You  can  also 
display  the  amount  of  memory  remaining. 

The  <CLEAR>  key  is  functional,  the  symbol 
table  is  sorted  alphanumerical ly  and  output 
5-across,  the  scroll  up/down  allows  15  lines  on 
the  screen,  and  the  'DEFM'  assembly  is  improved. 
Lower  case  input  is  now  permitted.  Plus,  you 
can  branch  to  any  address. 

Upgrade  your  Editor/Assembler  today.   $19.95 

ATERM 
by  Tom  Stibolt  from  Acorn  Software 

The  complete  ASCII  terminal  program  with  the 
features  you  need  and  want:  truly  full  duplex, 

completely  compatible  with  Radio  Shack's  RS-232, 
all  128  ASCII  characters  from  the  keyboard, 
support  of  lower  case  if  a  modification  is  made, 
and  BELL  sound  on  AUX  line  from  the  computer. 

You  can  set  baud  rate,  parity,  word  length, 
and  number  of  stop  bits  from  the  keyboard,  even 
while  receiving.  Output  to  the  lineprinter  is 

buffered  in  the  computer's  remaining  memory  so 
printers  slower  than  the  RS-232  can  be  used. 

Completely  compatible  with  Radio  Shack's communications  package.  Level  II  with  modem. 

$19.95 

GSF 
from  Racet  Computes 

A  collection  of 

language  routines:  in variables  and  keys, 

compress,  uncompress 

fast,  easy-to-use  machine 
memory  sort  with  multiple 
array  read/write  to  tape; 
and  move  data,  screen 

scrolling  in  any  direction,  save  screens,  and 
more.  Thorough  documentation  and  two  BASIC 
programs  with  multiple  examples  on  the  tape. 
Specify  16,  32  or  48k  when  ordering.  $24.95 

Credit  card  callers  may  phone  us  24-hour  a  day. 
Or  clip  the  coupon  and  mail  your  order  today! 

UJG DDODDDDDOaDDDDDOQaDnoaOOQ 

/^R\ 1 PO  BOX 
Washington,  D 

PROGRAM  STORE 

Wisconsin  Ave  NW 09   Dept  red 

~.C.  20016 

Q  V  E  S,    please  send  me  these  TRS-80  programs: 
title  price 

postage: total : 
$1.00 

name 

address:    

city,  state 
&  code   

D  Check  payable  to  The  Program  Store 
□  MASTERCHARGE  mc  bank  code: 
□  VISA  exp  date:  / 

card  number:  m 

signature: 

VISA- 

NOVEMBER1979 
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MICRO-BACKGAMMON  1.5 
TOLL:  6-3   HOVE: 

ftY  TOLL:  3-1         I  NOVO:      l-'< 

II       III! 

CHALLENGES  YOU! 

It's  you  and  your  wits  against  a  sophisticated  backgam- 
mon playing  program.  Will  you  be  able  to  beat  it?  Micro- 

backgammon  1.5  utilizes  modern  strategies  to  play  a  chal- 
lenging, exciting  game.  Features  include  3  levels  of  play, 

set  up  or  .adjust  any  position,  watch  the  computer  play 
against  itself,  and  more!  A  deluxe  instruction  book  and 

easy  to  load  cassette  are  included.  It's  written  in  Z-80 machine  language. 

Level  I  and  Level  II,  4K  (&  up)  TRS-80   $19.95 
Send  check  or  money  order  to: 

uestar  Software 
P.O.  Box  723-C,    Wichita,  Kansas  67201 
CIRCLE  192  ON  READER  SERVICE  CARD 

STOCK  MARKET  SYSTEM 
TRS-80 With  Disk 

Individual  Chart  on  TRS-80 

•  INDIVIDUAL  HIGH-LOW  CHARTS 

•  COMPARISON   CHARTS  (IN   COLOR  ON  APPLE) 

•  RUNNING  AVERAGES  PLOTTED/ERASED 

•  RESISTANCE/SUPPORT  LINES  PLOTTED/ERASED 

•  MAINTENANCE  PROGRAM  MAKES  IT  EASY  TO 
UPDATE  DATA,  HANDLE  STOCK  SPLITS,  ETC.  .  . 

•  ONE  YEAR'S  WORTH  OF  WEEKLY  STOCK  DATA 
(HIGH,  LOW,  CLOSE  &  VOLUME)  ON  YOUR  CHOICE 
OF  ANY  STOCKS  ON  THE  NYSE  OR  AMEX 

•  PROGRAMS  &  MANUAL   $79.95 
STOCK  DATA      $9.95  per  stock 
MANUAL  ONLY      $4.95 

•  FOR  MORE  INFORMATION  VISIT  YOUR  LOCAL 
COMPUTER  STORE  OR  WRITE  DIRECTLY  TO: 

RTR  SOFTWARE  INC 

DEPT.  CC11 
P.O.  BOX  12351 

EL  PASO,  TX  7991 2 

AVAILABLE 

ALSO  FOR 

APPLE  II 

VISA' 

CIRCLE  194  ON  READER  SERVICE  CARD 

SOFTWARE! 
All  programs  on  cassette 
Only  8k  of  memory  required. 

FASTGAMMON"  by  Bob  Christiansen  Thousands  of  people  are  already  playing  FAST- 
GAMMON  on  TRS-80  and  Apple  Now  it  is  ready  torSORCERER.  with  the  sharpest  graphics 

ever'  Backgammon  players  love  this  machine  language  program  that  provides  a  skillful 
opponent    Eight-page  instruction  manual  includes  rules  of  backgammon.        $19.95 

SHAPE  MAKER  "  by  Don  Ursem  Construct  special  characters  and  fancy  shapes  with  ease 
using  this  on-screen  character  editor   Detailed  12-page  instruction  booklet  includes 

nple  applications  $14.95 

PLOT  by  Vic  Tolomei  Now  Apple  owners  will 
be  envious  of  how  easy  you  can  get  good  gra- 

phics on  your  SORCERER.  PLOT  includes  both 
a  super  high  resolution  mode  and  a  quick  low 
resolution  mode.  Both  are  accessible  from 

your  BASIC  programs  using  simple  com- 
mands Hi-res  &  lo-res  examples  included  on 

tape  $14.95 

DEBUG  by  Bob  Pierce  Debug  machine  language  programs  by  stepping  through  one 
instruction  at  a  time  Relocatable  Several  display  options  Multiple  break  points  Modify 
memory  and  registers  $14.95 

Z-80  DISASSEMBLER  by  Vic  Tolomei  Decode  machine  language  programs,  including 
SORCERER  S  monitor  and  ROM-PACs.  with  this  Z-80  Disassembler  written  in  BASIC.  In- 

struction mode  prints  out  machine  code  and  Zilog  mnemonics  in  standard  format.  Or  use 
the  ASCII  mode  which  coverts  machine  code  to  ASCII.  $14.95 

MAGIC  MAZE"  by  Vic  Tolomei  A  challenging  maze  game.  Ten  levels  of  play.  Holding 
your  lantern  you  wander  through  a  maze  trying  to  stay  on  the  right  path  and  avoid 
pitfalls  Automatic  scoring  tells  you  how  good  a  pathfinder  you  are.  $11.95 

SOFTWARE  INTERNALS  MANUAL  FOR  THE  SORCERER  by  VicTolomei  A  mustfor 
anyone  writing  software  for  the  SORCERER.  Seven  chapters.  Intro  to  Machine 
Language.  Devices  &  Ports.  The  Monitor.  Cassette  Interface,  BASIC  structure, 

Video  &  Graphics.  The  Keyboard.  Indexed.  Includes  diagrams  and  software  rou- 
tines  64  pages  $14.95 

QUALITY   SOFTW7IR6 
6660  Reseda  Blvd..  Suite  103.  Reseda.  CA.  91335 

Telephone  24  hours,  seven  days  a  week:  (213)  344-6599 

WHERE  TO  GET  IT:  Ask  your  nearest  Sorcerer  dealer  to  see  Quality  Software's  Sorcerer 
programs  Or.  if  you  prefer,  you  may  order  directly  from  us.  MasterCharge  and  Visa  card- 

holders may  telephone  their  orders  and  we  will  deduct  S1  from  orders  over$19  to  compensate 
for  phone  charges  Or  mail  your  order  to  the  address  above.  California  residents  add 6%  sales 
tax   Orders  outside  North  America  add  S5  for  registered  airmail,  pay  in  U.S.  currency. 

*  The  name   SORCERER '  has  been  trademarked  by  Exidy.  Inc. 

NOVEMBER1979 
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INFINITE  BASIC 
RELOCATABLE  MODULES  FOR  THE  TRS  LEVEL  II  AND  DOS  SYSTEMS 

LOAD  ANY  OR  ALL  MODULES.  FOR  $49.95  THE  CORE  PACKAGE  INCLUDES: 
00  MATRIX  PACKAGE  oo 

Over  30  BASIC  commands  including: 

oo  Ma\n*  Read,  \rwerse,  Transpose,  and  Identity. 
Simultaneous  Equations!!! 

oo  Add,  Subtract,  or  Multiply  Scalars,  Vectors,  or  Multi- 
dimension  arrays!!! 

oo  Dynamically  Reshape,  Expand,  Delete  Arrays,  Change 
arrays  in  mid-program. 

oo  Copy  array  elements,  set  arrays  to  scalar,  zero  arrays, 
move  arrays. 

°o  Tape  array  read  and  write  including  string  arrays. 

FOR  $29.95  more  get  the  oo  BUSINESS  PACKAGE  o© 
oo  Eliminate  round-off  error!!  Multiple  precision  packed 

decimal  arithmetic.  127-digit  max.  accuracy 
oo  Binary  search  or  sorted  arrays.  Insert  new  elements  in 

sorted  arrays!!! 
oo  Automatic  page  headings,  footings,  and  pagination. 

Includes  forced  end-of-page. 
oo  Automatic  hash  for  record  retrieval! !  And  more  for  your 

professional  packages. 

COMMAND  PROCESSOR  'COMPROC  for  $19.95  (DOS  only) 

Extend  DOS-AUTO  command  to  perform  multiple  steps  either  at  power-up  or  as  a  user  command. 
Execute  a  script  consisting  of  a  sequence  of  commands  or  data  from  a  BASIC  command  file. 

REMODEL  +  PROLOAD  for  $34.95  (Specify  16,  32,  or  48K  version) 
REnumber  any  section  of  a  program,  MOve  program  segments,  DEIete  program  lines. 
Combine  programs  with  renumber  and  merge.  Load  or  save  any  portion  of  program  from  tape. 

DISK  SORT  PROGRAM  'DOSORT'  for  $34.95  (Specify  32  or  48K,  minimum  2  disk  system) 
SORT/MERGE  multi-diskette  sequential  files.  Multiple  variables  and  keys. 
Includes  machine  language  in-memory  sorts,  comparators  and  string  handling. 

COPY  SYSTEM  TAPES  with  'COPSYS'  for  $14.95  (Non-DOS) 

00  STRING  PACKAGE  oo 
Over  40  BASIC  commands  including: 

oo  Left  and  right  justify,  truncate,  rotate.  Text  justification. 
String  centering. 

oo  Delete  or  insert  substring,  Pack  strings,  Convert  to  upper 
or  lowercase. 

oo  Translate  characters,  Reverse  strings,  Verify  function, 
Number  of  occurrences. 

oo  Masked  string  searches  for  simple  or  array  variables. 
Encrypt  or  decrypt  strings. 

oo  Compress/uncompress  character  string  arrays  to  6  bits  or 
less  per  character. 

oo  AND  the  famous  RACET  machine  language  SORTS.  Multi- 
key  multivariate  and  string.  Sort  1000  elements  in  9  sec!! 

FUTURE  oo  ADD-ON  PACKAGES  oo  will  include 
ooSTATISTICS  oo  INPUT/OUTPUT  ©©GRAPHICS  °o 

Attn:  TRS  Add-On  OEM's:  We  can  support  your  special 
hardware  add-ons  with  direct  BASIC  commands. 
System  Houses:  We  license  System  House  usage  of 
oo  INFINITE  BASIC  oo  modules. 

Check,  VISA,  M/C  C.O.D. 
Calif,  residents  add  6% 

Telephone  Orders  Accepted 

(714)637-5016 
WHEN  ORDERING  PLEASE 

ADVISE  PUBLICATION  SOURCE 

|zr  RACET  computes  -3 702  Palmdale,  Orange  CA  92665 

CIRCLE  193  ON  READER  SERVICE  CARD  ■ 

^software  catalog 
for  Apple*  Owners 

WE'RE  SAVING  ONE  FOR  YOU! 
Here  are  a  few  highlights  from  our  new  catalog: 

FILEMASTER     2  Programs:  FORMAT  &  RETRIEVAL  comprise  a 
powerful  Data  File  Manager.  Great  for  everything  from  phone  lists  to 
legal  abstracts.  Design  your  own  data  structure.  Up  to  500  Char,  per  sec. 
Up  to  15  searchable  fields  in  any  combo.  Needs  32K.Disk.  .  .  .   $34.95 

SPACE  Multi-faceted  simulation  of  life  in  interstellar  society.  You  and 

opponents  must  make  life  &  death  decisions.  Keeps  track  of  your  pro- 
gress 1rom  one  game  to  oext.  Six  games  in  all.  Needs  48K  and  Apple- 

soft ROM   On  Disk  $29.95 

POT  0'  GOLD  Our  all  new  collection  of  49  programs  for  16K  Apple. 
Everything  from  logic  to  action  games.  Only  a  buck  a  game. 
On  Tape  $49   On  Disk  $54 

ADVENTURE  Fight  off  pirates  and  vicious  dwarfs.  700  travel  options, 
140  locations,  64  objects.  Needs  Applesoft  &  48K   Disk  $29.95 

APPLE  MONITOR  PEELED  Everything  you  wanted  to  know  about  the 

Apple  Monitor  but  couldn't  figure  out.  User-written  manual  in  plain 
English  clears  your  confusion   $9.95 

To  order  software,  add  $2  shipping.  Calif,  residents  add  6%  sales  tax.  Or 

write  today  for  your  free  catalog.  VISA/Mastercharge  welcome! 

m*ste>  c  1*19* 

1 1  RAINBOW  COMPUTING  INC. 

\ v 

Garden  Plaza  Shopping  Center,  Dept.  C1 1 

,9719  Reseda  Blvd.,  Northridge,  Ca  91324  •  (213)  349-556^ 

NOVEMBER1979 

TRS-80  SOFTWARE 
:  Play  this  Las  Vegas  favorite  with  Las  Vegas  rules  and  odds— $14.95 

:  Reatetic  Stock  Market  game  with  authentic  market  trends  and  risks  fac- 
tored in.  Can  be  used  to  Rostrate  how  the  real  market  works— $14.96 

:  A  general  purpose  alpha-numeric  sorting  routine  for  most  anything  you 
type  in.  You  may  sort,  print,  save  to  disk  and  resort  data  again — $14.95 

:  A  general  purpose  amortization  program.  Can  print  the  schedule  on 
Screen  or  printer.  Great  for  computing  Car  and  Mortgage  Payments — 

$14.95 :  This  Is  a  Computerized  Drawing  Board.  Pictures  may  be  drawn,  saved  on 
disk  as  a  Data  Fie  Program  that  may  be  RUN  or  MERGED  to  redraw— 

$14.95 
:  For  the  Serious  Programmer.  Makes  writing  programs  simpler  by  the  use  of 
Labels  instead  of  line  numbers.  Programs  MUST  be  written  with  EDITOR  1  so 
this  UTUTY  can  be  used  to  automaticaly  Ine  number  the  program— 

$14.95 :  This  utility  organizes  and  prints  data  lies  such  as  charters  of  a  book  which 
have  been  created  Indlvidualy  using  EDITOR1  program— $24.95 

:  This  is  a  Diskette  index  that  Catalogs,  Loads,  and  Runs  programs  from  a 

single  Index  (MENU).  The  Index  may  be  screen  or  Ineprinted.  and  up  to 
100  Programs  may  be  indlvidualy  selected,  loaded,  and  run  In  one  step— 

$24.95 :  This  is  a  general  purpose  data  management  system,  designed  to  help 
manage,  organize,  and  use  information.  This  program  alows  the  user  to 
define  the  input  questions  the  computer  wi  ask.  and  with  the  sorting 
routine  butt  In.  can  be  used  on  such  jobs  as  inventory  control,  maing  Ists, 
HAM  radio  operators  log  book  or  price  Ists.  This  is  by  far  our  most  popular 

program.  Superior  to  programs  costing  much  more — $49.95 
:  This  is  a  disk  oriented  Text  ctk!  Program  edrtar  ttKrt  alas  in  the  preparatton 
of  letters,  documents,  and  most  any  kind  of  text.  Features  are:  FAST  and 
EASY  entry  of  text.  Speed  Typists  wi  love  thisl  Powerful  yet  easy  to  team 
edit  commands,  and  global  search  and  change.  Variable  Ine  width  and 
page  size  as  wel  as  vertical  Ine  spacing  Butt  in  text  and  documentation 
status  report;  and  many  others— $99  9o 

These  programs  were  written  for  the  TRS-80  Computer  System  and  its 
peripherals.  A  rr"*"™"™  of  32K  of  memory  and  at  least  one  disk  drive 
are  required  for  all.  All  software  is  supplied  with  Full  Documentation 
PLUS  applications  examples. 

For  Quality  Software — see  "The  Software  People" — Since  1969. 

SHALL  cqmputeb  systems 
2935  E.  McDowell  Rd.     Phoenix,  AZ.  85008    (602)275-3108 
Additional  literature  and  manuals  are  available.  Call  or  Write  for  prices. 

••  PHONE  ORDERS  WELCOME  ••    
••  MASTERCHAROE  &.  VISA  CARDS  ACCEPTED  •• 

****  DEALER  INQUIRIES  INVITED  *••• 

KENO 

STOCK 

SORT 

AMORT 

DRAW 

UTHJTY2 

BOOK 

MENU 

DATAMAN3 

EDITOR  1 
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short  ppogpsms 
Double  Subscripts 
Become  Single 

If  you  have  a  version  of  BASIC 
which  does  not  allow  double  sub- 

scripts, have  you  looked  wistfully  at 
all  the  interesting  games  and  pro- 

grams that  contain  lines  like : 

100A(I,J)  =  I  +  J/10...? 

Well,  the  situation  really  is  far 
from  hopeless.  As  a  simple  example, 
suppose  you  wanted  to  create  and 
print  a  table  of  numbers.  You  want  the 
table  to  have  five  rows  and  seven 
columns,  and  each  entry  in  the  table 
is  to  be  a  decimal  number  with  the  row 
number  on  the  left  of  the  decimal 
point  and  the  column  number  on  the 
right.  Here  is  one  way  to  do  it  with 
double  subscripts: 

20  FOR  1=1 
TO  5 

30  FOR  J=t TO  7 

40  A(I,J)= 
I-U/1C 

50  PRINT  A(IrJ>; 
60  NEXT  J 
70  PRINT 

80  NEXT  I 
90  END 

run 

1.1   1.2 1.3 1.4 1.5 1.6 1.7 
2.1   2.2 2.3 2.4 2.5 2.6 2.7 
3.1   3.2 3.3 3.4 3.5 3.6 3.7 
4.1   4.2 4.3 4.4 4.5 4.6 4.7 

5.1      5.2     5.3     5.4     5.5     5.6     5.7 

Can  we  achieve  the  same  result 

without  the  use  of  double  subscripts? 
Happily,  the  answer  is  yes.  Add  the 
following  line: 

35  N  =  7*(I-1)  +  J 

and  change  I ines  40  and  50  to : 

40A(N)  =  I  +  J/10 
50  PRINT  A(N); 

The  secret  is  at  line  35.  In  general, 
to  imitate  the  variable  A(I,J),  use 

A(C*(I-1 )  +  J)  where  C  is  the  number  of 
columns  in  your  array. 

It's  that  simple. 
With  this  technique,  for  instance, 

I  have  been  able  to  translate  Gregory 
Yob's  "HUNT  THE  WUMPUS"  into 
Radio  Shack's  Level  I  BASIC,  which 
allows  only  single  subscripts. 

Well,  what  are  you  waiting  for? 
Get  out  those  back  issues  of  Creative 

Computing  that  had  all  the  games  you 

thought  you  couldn't  program. 
Now  you  can. 

James  Garon 
Math  Dept. 

Calif.  State  University 
Fullerton,CA92634 

Prime  Factors 

Here's  a  short  prime  factoring 
program  submitted  by  J.  Jeffery. 
Operation  of  the  program  is  explained 
in  the  Remark  statements. 

100  =RINT  "PRIME  FACTORING  PR0CRAH" 
110  PRINT  "INPUT  POSITIVE  INTEGER  TO  BE  FACTORED:" 121  input  I! 

130  PRINT  "THE  PRIHE  FACTORS  ARE  AS  FOLLOWS : " 
141  REM:   XZ  REPRESENTS  THE  DIVISORS  USED  TO  TEST  NUMBER. 

LSI  X2=2 161  gosub  m 
i7i  i2«a 180  cosui  m 
190  REN:   LINES  171  THROUGH  231  GENERATE  ALL  3RIHES  REQUIRED 
2M  REH:   AS  DIVISORS.  ALSO,  S0.1E  COMPOSITES  ARE  GENERATED, 
211  REPS   BUT  THE  EQUATIONS  REDUCE  THE  NUNBER  CONSIDERABLE 
221  FOR  1=0  TO  SQR(Xl)/6 
231  !2**i*9 
240  GOSUB  300 

251  I2^*N*7 260  GOSUB  300 
271  NEXT  H 
2S0  GOTO  330 
290  REN:   SUBROUTINE  TESTS  DIVISIBILITY. 
300  X4:INTIXi/X2)*H 

310  X4=INT(Xi/X2)#X2 
320  IF  X4#Xi  THEN  370 
330  PRINT  X2r 
340  X1-X1/X2 
350  IF  11*1  THEN  390 
360  GOTO  310 
370  RETURN 
380  PRINT  XI 
390  END 

Indefinite  Articles 
When  I  was  typing  ANIMAL  (from 

BASIC  Computer  Games)  into  my 
system,  I  noticed  that  the  program  did 
not  provide  for  the  proper  article 
preceding  a  noun.  This  user  defined 
function  takes  as  its  argument  any 

word,  and  catenates  "A"  or  "AN"  as 
appropriate. Here  it  is  in  two  different  BASICs: 

DEFFNA(X$)=,,A"+LEFT$("N,MNSTR(1,,4aeiouAEIOU"ILEFT(X$f1)))+""+x$ 
DEF  FNA(X$)="A"+SEG$("N",1  ,POS("aeiouAEIOU",  SEG$(X$,1 ,1  ).1 ))+"  "+X$ 

PRIHE  FACTOR  I NGROCRAN 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 
m 
THE  PRIHE  FACTORS  ARE  AS  FXLOWS: 
2    2    2    7 

PR  I HE  FACTORING  PR0CRAN 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 

'999991 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 
17   59   997 

PRIHE  FACTORING  PROG^AH 
INPUT  POSITIVE  INTEGER  TQ  BE  -ACTORED: 

'999919 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 
991   1009 

PRIHE  FACTORING  ?RGGRAH 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 

>3191 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 

8191 

PRIHE  FACTOR INC  PROGRAM 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 

'510510 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 
2  3    5    7    11   13   17 

PRIHE  FACTORING  PR0CRAH 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 

'999199 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 999199. 

PRIHE  FACTORINC  PR0CRAN 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: 

'999919 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 
991   1009 

PRIHE  FACTORING  PROGRAM 
INPUT  POSITIVE  INTEGER  TO  BE  FACTORED: ^919 

THE  PRIHE  FACTORS  ARE  AS  FOLLOWS: 
3  3    1091 

10  DIN  A(35) 
20  FOR  1=1  TO  5 
30  FOR  J=1  TO  7 
35  N  =  7*(I-1)+J 
40  A(N)  =  I  ♦  J/10 
50  PRINT  A(N>; 
60  NEXT  J 
70  PRINT 
80  NEXT  I 
90  END 

run 
1.1 

2.1 3.1 4.1 

1.2 

2.2 

3.2 4.2 

1.3 

2.3 3.3 4.3 

1.4 

2.4 
3.4 4.4 

1.5 

2.5 
3.5 
4.5 

1.6 

2.6 3.6 
4.6 

1.7 

2.7 
3.7 

4.7 

5.1   5.2  5.3  5.4   5.5  5.6  5.7 

So  the  result  of 

PRINT  FNA("HAWK"),  FNAf'OWL") would  be: 

A  HAWK         AN  OWL 

Brian  Hammerstein 

5700  Arlington  Avenue 
Riverdale,  NY  10471 
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short  ppogpscns 
Rorschach  II 

This  program  is  written  for  the 
TRS-80,  Level  I.  It  simulates  random 
Rorschach-like  patterns.  The  pro- 

gram will  continue  to  run  with  no  user 
input.  To  stop,  use  the  BREAK  key. 

100  CLS 
850  S.(X,47-Y) 

150  X=1:Y=2J 870  S.(127-X,47-Y) 
200  C  =  200 900  N.B 

300  F.B=1  ro  C 950  F.U=1  TO  1000:N.U:CLS 
400  A(B)=RNDC3> 970  6.150 
500  N.B 

1000  X  =  X ♦ 1 
600  F.B  =  1  TO  C 1100  G.800 
700  0N(A(B>)G.1000, 

2000, 
3000 

2000  Y  =  Y*1 
800  I F ( Y  :  1 >*(Y>47)T .950 2100  G.800 
820  S.(XfY) 

3000  f«Y-1 
830  S.(127-X,Y) 3100  G.800 

Reprinted  from  Micronews,  January 

1979,  published  by  the  Cuatro  Com- 
puter Club;  Ave  Los  Pinos  EDF, 

Airosa  #5,  La  Florida— Caracas, 
VENEZUELA. 

LIST 10 

:o 

30 
40 

50 

60 .'0 

80 
90 

10C 
no 
120 

130 

1  40 
150 

160 

170 

180 
190 

I *' r !£RtST  CALCULATION 

UHH 
=    DATE    CONVERSION   **« 

210 
2:0 

«_  j  ■. 

2  40 

PRINT 
PRINT 
PRINT 
PRIN1 
PRINT 
PRINT 
IF  IT 
H«VAL 

D  =  VAL 
Y«VAL 
if  m 

IF  It PRINT 
PRINT 

DAYS  = 

RATE" 
ANT  ■ PRINT 
PRINT 
END 

:  PRINT  :  PRINT 
"ENTER  BEGINNING  DATE 
:  PRINT  "ENTER  ENDING 

"ENTER 
"ENTER 

PRINT 

AH0UN1  : 
INTEREST  RATE 
PRINT 

(HN/DD/YY)  :  ";: DATE  (HN/DD/YY) 
:  ";A 

INPUT  Af 
INPUT 

M  • 

f 

Bi IT  =  JT  MOO 

:  INPUT 

:  INPUT 
INT: -1  THEN 

'.LEFTS* If,  2)  >-VAL  (  LEF  T $  ( A t ,  2  ) 

< N I D$ ( PS  ,  4 , 2 ) ) -VAL ( MIDS  ( AS , 4 , 2 )  ) 
(RIGHT? -PI.:'1  ! -VAL 'RIGHTS  (AS,  2)  ) 

0    IHEN    H=12*tt:    T«Y-1 

0    THEN    D^iO+D:    H»N-1  :    II-    H   C    THEN 

taB(20);"S";a:"      at     M;(IT*100) 

TABl1Q);"FR0N  :    "JAS;"    TU 
D+<Y*360>+(tft30) 
(IT*A>/340 
DAYS  t  RATE 

:    PRINT    TAJ?  ( 20  >  "MOUNT   UF    INTENE 
TAB-.22)    USING    "$SSWS«  .KtTjANI 

if 

y  -  r  - 1 

•  II  Tf  II 

»      '• 

";e* 

H=H+12 

>:  r 

Date  Conversion 
This  short  routine  takes  a  beginning 

date  and  ending  date,  $nd  calculates 
the  elapsed  time  involved.  The  advan- 

tage of  this  routine  is  that  it  allows  the 
dates  to  be  entered  in  the  standard 
MM/DD/YY  format.  Entered  as  strings, 
the  numerical  values  are  then  extracted 

using  string  handling  routines. 
This  routine  can  be  very  useful  in  a 

program  where  elapsed  time  is  used  as 
a  factor  in  calculations.  The  interest 

calculation  program  shows  an  example 
of  how  this  routine  can  be  used  in  a 

program.  This  is  only  one  example  of 
how  the  routine  can  be  used. 

The  calculations  are  based  on  30  day 
months  and  300  day  years,  as  are  most 
business  oriented  tasks  such  as  the 
interest  example. 

Joe  Ligori 

2660  W.  BaU  Rd.  #91 

Anaheim,  CA.  92804 10 

10 60 
70 

DATE    CONVERSION 

D  U 

90 100 no 

I  20 
130 

140 

PR  I 

up  1 
PR  I 
PR  I 

D*V 
Y«V 

IF 

IF 

PR 

PR 

EN 

NT: NT: 

ALlR AL(R 
fl   0 

DO 

INT 
r  y  t 

I  c  • 
INT D 

INPUT  AS 
"::  INPUT  BS PRINT  :  PRINT 

ENTER  BEGINNING  DATE  frtH/DD/YY)  :  ";: 
PRINT  "ENTER  ENDING  DATE  (HN/DD/YY)  : 
n=VAL(LEFT$( BS, 2) > -VAL (LEFT! (AS, 2) I 

I DS  (  BS  ,  4 ,  2  )  I  -VAL  ( fllDS  ( AS  ,  4 ,  2  :  ) 
I GH  T  S  < BS . 2 > ? - VAL ( R  !GH M ( AS . 2  ) ) 

THEN  H=12+fl:  Y ̂  Y - T 
!H£N  D*30*D:  H««-1:  IF  NX0  TMCN  Y=Y-1:  rt*||+12 "N0NTNS  tH;TAB(20>:H 

"DAYS    : M :  TAB' 20  •  ;D 
"YEARS   :";TAB(20):Y 

ENTER  BEGINNING  DATE  (HH/DD/YY)  :  ?  10/08/77 

ENTER  ENDING  DATE  (HH/DD/YY)  :  '  03/04/78 

MONTHS 

DAYS 
YEARS 

4 

26 
0 

ENTEK  BEGINNING  DATE  (WI/DD/TY)  :  *  08/28/76 

ENTER  ENDING  DATE  tflfl/DD/YY)  I  1    10/25/78 

MONTHS 
DAYS 

YEARS 

1 
17 

•  ••«••"*
 

RUN 

ENTER  BEGINNING  DATE  (HH/DD/YY >  :  ?  04/22/7!! 

ENTER  ENDING  DATE  (HN/DD/YY)  :  '  10/24/78 

ENTER  AH0UNT  :  7  )00Q 

ENTER  INTEREST  RATE  :  ?  7 

t    1000    AT 
FROM  :    04/22/75    TO 

7  Z 

10/24/78 

AH0UNT  OF  INTEREST 
S24S.J9 
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Your  market  for  new 

and  used  micro- 
computer equipment 

Telephone  603-673-5144 
COD  orders  require  25%  cash  deposit 

Prices  do  not  Include  shipping 

Apple 

APPLE  SEED 

If  you're  an  Apple  II 
owner,  you've  been 

longing  for  a  good  software 
publication  and  hoping 

someone  would  get 

around  to  it. 
We  have.   Apple  Seed  is 

to  the  Apple   II   what  SoftSide 
is  to  the  TRS-80.  And  it's  brand  new. enthusiasts  will  eat  up  this  special 

introductory  offer!  1  Year- 12  issues        $15.00 

NEW USED 

RETAIL 
LIST 

HARDSIDE 

DISCOUNT WE'LL 

UNIT                                    PRICE 
PRICE PAY 

SELL 
Level  I  4K                              $499 
Level  II  4K                             $619 
Level  I  16K                            $729 
Level  II  16K                           $849 

Level  II  16K,  No  Keypad  - 

$449 
$557 

$656 
$764 
$669 

$275 

$370 
$365 
$500 $450 

$375 
$475 

$475 $650 
$600 

EXPANSION  INTERFACE 
....  OK                                   $299 
. . .  .  16K                                   $448 
.  .  .  .  32K                                   $597 

$269 $369/$403 
$469/$537 

$175 
$225 

$275 

$240 

$315 
$390 DISK  DRIVES 

Radio  Shack  #0                    $499 
Radio  Shack  #1                     $499 

Percom  TFD-100 
Percom  TFD-200  dual  density  197 

$449 
$449 

$399 K    $675 

$275 
$250 $399 

$375 

NEW 
USED 

RETAIL HARDSIDE 

LIST 
DISCOUNT WE'LL 

PRINTERS 

PRICE PRICE 

PAY 

SELL *  Centronics  779 

$1559 
$1000 

$650 $850 
Tractor  Feed *  Centronics  P1 

$499 
$399 $250 

$325 

Quick  Printer  II 

$219 

$197 

$125 $175 
Line  Printer  II 

$999 

$899 
Line  Printer  III 

$1999 

$1799 *   Requires  Cable 

$39 $35 $20 

$30 
R/S  26-1401 

TRS-80  HARDWARE  ACCESSORIES 

Telephone  Interface  il 

$199 

$179 
$100 $150 

16K  Memory  Kits 

$149 $99 

RS232C  Serial  Interface 

$99 $89 $50 

$75 

TRS-232  Interface 

$49 
Data  Dubber 

$49 
Line  Cord  Suppressor/Filter 

$32 
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UTILITIES 

8080-Z80  Conversion  by  M.  Kelleher.  Permits  you  to 
enter  8080  codings  and  returns  the  Z80  equivalent.  L 
II,  16K  $15.00. 

KVP  Extender  by  Lance  Micklus.  Corrects  keyboard 
bounce,  upper  case  lock,  permits  use  as  a  terminal, 
screen  printing.  On  tape  ($24.95)  or  disk   ($29.95) 

Level  III  Basic  by  Microsoft.  The  most  powerful 

BASIC  you  can  buy  for  the  TRS-80  in  5k  of  space, 
opens  up  fantastic  new  dimensions!  Disk  program- 

ming power,  graphics  commands,  editing  co.nmands, 
long  error  messages,  hex  and  octal  constants  and 
conversions,  user-defined  functions,  much  more!  You 
get  power  that  might  otherwise  cost  you  hundreds  of 

dollars  in  additional  equipment.  It's  like  getting  a 
whole  new  computer!  $49.95. 

MMSFORTH  by  Miller  Microcomputer  Services. 
New  version  of  the  powerful,  fast  FORTH  language 
compiler  for  TRS-80.  Disk  version  offers  virtual 
memory,  supports  one  to  four  disk  drives,  has  both 
disk  and  tape  input/output  capabilities.  A  stack- 
oriented  structured  language  at  an  affordable  price. 
MMSFORTH  cassette  version,  Level  II,  16K  $39.95 
MMSFORTH  disk  version,  Level  II,  16K  $49.95 
MicroFORTH  primer  $15.00 

TRS-80  Fortran.  Includes  the  finest  Z-80  development 
software  available:  Z-80  Macro  Assembler,  text 
editor,  linkage  loader,  plus  ANSI  Fortran  IV  on  two 

minidiskettes  -  requires  a  32K  system  with  one  disk 
drive.  NEW  REDUCED  PRICE  $150.  ( separately 
$80. ea) 

System  Copy  by  Kalman  Bergen.  Makes  backup 

copies  of  object  ("system")  tapes.  Features  include 
copy,  verify  read,  rename,  verify  write.  No 
knowledge  of  machine  language  required.  Level  II, 
16K  $9.95. 

NEWDOS  by  Apparat.  DISK  ERRORS  SOLVED! 
Stop  blaming  your  drive,  fix  your  DOS  with 
NEWDOS:  an  enhanced  disk-operating  system 
capable  of  correcting  over  70  errors  in  TRSDOS  2.1  to 
improve  reliability,  and  key  bounce,  enable  DOS 
commands  to  be  called  from  BASIC  and  much  more! 
Available  NOW  for  16K  systems  with  a  minimum  of  1 
disk  drive.  $49.95. 

NEWDOS  +  by  Apparat.  Includes  all  the  features  of 
the  original  NEWDOS  and  adds  7  new  utilities, 

including  SUPERZAP,  Disk  Editor/ Assembler,  Dis- 
assembler, and  Level  I  BASIC  for  Disk.  $99.95 

NEW  TITLES 
Secrets  of  Tarot 

Magic  Paper  Calculator 
Directory  (Disk) 
Alien  Invasions 
Form  LetteM  Typewriter 

Casino  Anthology 
Five  Card  Stud 
Five  Card  Draw 
Slot  Machine 

War  Game 

$9.95 9.95 
9.95 
9.95 

24.95 
7.95 

7.95 

WRITE  FOR  OUR  FREE  80-PAGE  CATALOG 

ACTION  GAMES 

Taipan  by  Art  Canfil.  Sail  the  China  seas,  dodging 
pirates  and  cutthroats,  to  make 

your  fortune  trading    in  arms 

and  opium.  Level  II,  16K.  $9.95. 

Slalom  by  Denslo  Hamlin.  Choose  between  Slalom, 
Giant  Slalom  and  Downhill.  Level  II,  16K  $7.95. 

Air  Raid  by  Small  Systems  Software.  High  speed 
machine  language  program  with  large  and  small 

aircraft  flying  at  different  altitudes.  Ground-based 
missile  launcher  aimed  and  fired  from  keyboard. 
Planes  explode  when  hit,  cause  damage  to  nearby 
aircraft.  Score  tallied  for  hits  or  misses.  Level  I  or  II, 

4K  $14.95. 

All  Star  Baseball  by  David  Bohlke,  Level  II,  16K 

$7.95. 
Batter  Up  by  David  Bohlke.  Level  II,  16K  $5.95. 

X-Wing  Fighter  II  by  Chris  Freund.  Piloting  an 

X-Wing  fighter,  you're  out  to  destroy  the  Death  Star! 
A  new,  improved  version  of  an  exciting  space 
favorite.  Level  II,  16K.  $9.95. 

Ten  Pin  by  Frank  Rowlett.  A  game  of  coordination, 
the  scoring  is  true  to  the  rules  of  the  sport.  Level  II, 
16K  $7.95. 

Balloon  Race  by  Dean  Powell.  High  above  the 
Atlantic,  your  balloon  must  be  cleverly  maneuvered 
with  the  prevailing  winds  to  reach  Paris.  Level  II, 
16K,  $9.95. 

Adventures  by  Scott  Adams.  Feel  as  if  you're 
manipulating  HAL  from  2001  when  you  play  these 
machine  language  games.  Hardly  any  rules,  finding 
out  is  part  of  the  fun.  Two  adventures  on  32K  disk, 

$24.95.  Tape  -  choose  from  Land  Adventure,  Pirate's Cove,  Mission  Impossible,  The  Count,  Voodoo 
Castle,  Strange  Odyssey,  and  Fun  House.  $14.95 

each. 

Dog  Star  Adventure  by  Lance  Micklus.  You're trapped  aboard  an  ehemy  battlestar  .  .  .  can  you  find 
the  gold,  rescue  the  princess,  discover  the  plans  and 
safely  escape?  Level  II,  16K  $9.95. 

Journey  To  The  Center  Of  The  Earth  by  Greg 
Hassett.  Excellent  introduction  to  the  excitement  of 
ADVENTURE.  Written  in  BASIC  for  ease  of 

understanding,  yet  fast  and  fun!!  Level  II,  16K  tape 

$7.95. 

Amazin'  Mazes  by  Robert  Wallace.  Ever-changing 
maze  situation.  Level  II,  16K  $7.95. 

Kamikaze  by  Russell  Starkey.  Command  your  ship 
against  attacking  suicide  planes.  Machine  language 
graphics  make  this  fast  and  fun!   L  II,   16K  $7.95 

Space  Battles  by  Level  IV.  Assume  the  role  of 
Galactic  mercenary,  roaming  the  universe  in  search 
of  enemy  aliens  and  the  bounty  you  reap  from 

destroying  their  ships!  Danger,  thrills,  fast  action  - 
and  financial  headaches  as  well!  Features  three  levels 

of  play;  fast,  machine  language  graphics;  real-time 
input;  Level  II,  16K  Tape  or  32K  Disk.  Tape  -  $14.95; 
Disk  -  $19.95. 

SOFTWARE 
EXCHANGE 
P.O.  BOX  68,  Milford,  NH  03055 

CIRCLE  205  ON  READER  SERVICE  CARD 

SIMULATIONS 

3-D  Tic  Tac  Toe  by  Scott  Adams.  Three  skill  levels  - 
author  warns  you  to  practice  before  tackling 

computer's  third  skill  level.  II,  16K  $7.95 
Star  Trek  III. 3  by  Lance  Micklus.  One  of  the  most 
advanced  Star  Trek  games  ever  written.  Level  II,  16K 

$14.95. 

End  Zone  by  Roger  W.  Robitaille,  Sr.  Authentic 
football  simulation,  right  down  to  the  2-minute 
warning.  Level  I  or  II,  16K  $7.95 

Cribbage  by  Roger  W.  Robitaille,  Sr.  You  versus  the 
computer  -  cribbage  played  by  standard  rules.  Level 
II,  16K,  $7.95. 

'Round  The  Horn  by  Rev.  George  Blank.  You're  the 
captain  of  a  clipper  ship  racing  from  New  York  to  San 
Francisco.  Level  II,  16K  $9.95. 

Concentration  by  Lance  Micklus.  One  of  the  most 
popular  television  games.  Level  II.  16K  $7.95. 

Safari  by  David  Bohlke.  You're  in  the  running  for  a film  contract  at  a  major  Hollywood  studio.  To  qualify, 

you  must  photograph  the  most  wild  animals  in  their 
natural  habitat.  Level  II,  16K  $7.95. 

Pork  Barrel  by  Rev.  George  Blank.  Place  you  in  the 
shoes  of  an  aspiring  Congressman.  Level  II,  16K 

$9.95. Backgammon  by  Scott  Adams.  Level  II,  16K  $7.95 

Chess  Companion  by  M.  Kelleher.  Combines  chess 
clock  features  with  ability  to  record  your  moves  while 
action  is  fast  and  furious.  Level  II,  16K  $7.95 

Sargon  Chess  by  Dan  and  Kathe  Spracklen.  Winner 
of  the  1978  San  Jose  Microcomputer  Chess  Tourna- 

ment. Level  II,  16K  $19.95. 

PERSONAL 

RPN  Calculator  by  Russell  Starkey.  A  self-document- 
ing calculator  program.  Uses  Reverse  Polish  Notation with4-level  stack,  100  memories,  scientific  functions. 

Level  II,  16K  $9.95. 

Home  Financial  Management  by  M.  Kelleher.  Turns 
your  computer  into  a  personal  financial  advisor.  Level 
II,  16K  $9.95. 

Ham  Radio  by  M.  Kelleher.  Amateur  Frequency  Allo- 
cations, ID  Timer,  Q-signal  File,  Amateur  Log 

Routine,  Propogation  Forecasting.  L  II,  16K  $9.95 

Special  Disk-enhanced  version,  32K  $24.95 

Educator  Assistant  by  Steve  Reisser.  Five  programs 
of  value  to  educators.  Compute  percentage, 

individual  student  averages,  class  averages,  standard 
test  scores,  final  grades.  L  II,  16K  $9.95  D,  $14.95. 

Typing  Tutor  by  80US.  A  set  of  programs  designed  to 
teach  you  touch  typing.  Takes  you  from  basics  to 
high-speed  drill,  with  quizzes  and  grades.  Progress  at 
your  own  pace,  and  have  fun  mastering  an 
enormously  useful  skill.  Level  II,  16K  -  $19.95. 

Personal  Finance  b,  uance  Micklus.  33  different 
budgets  can  be  easily  adapted  by  user  to  fit  his 
individual  needs.  A  2-part  program,  entry  and 
search.  Level  II,  16K  $9.95. 

Advanced  Personal  Finance  by  Lance  Micklus.  Same 
as  above  with  advanced  analysis  routine.  Supports 
Disk  Files  D,  32K    $24.95. 

Basic  Statistics  by  Steve  Reisser.  Pearson  product- 
movement  correlation  coefficient,  chi-square,  Fisher 
T-test,  sample  analysis  of  variance,  Z-scores  and 
standard  scores,  with  a  random  number  generator 
built  in  to  simulate  data.  L  II,  16K  $20.00. 

DEALER  INQUIRIES  INVITED 

Telephone  orders  accepted  for  Master 
Charge  or  VISA  accounts.  Call  Monday 
through  Friday,  9:00     a.m.  to  9:00  p.m. 

Telephone :  603-673-51 44 
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STANFORD  SCIENTISTS 

"HOUSEBREAK"THE 
COMPUTER 

The  care  and  feeding  of  pro- 
grammers is  not  what  the  com- 

puters at  Stanford  University's 
Artificial  Intelligence  Laboratory 
are  all  about.  It  just  seems  that  way 
sometimes. 

On  a  recent  afternoon,  Lester 
Earnest  studied  the  food  on 

display  in  a  vending  machine  and 
then  typed  his  choice  onto  the 
computer  terminal  next  to  it.  The 
appropriate  door  unlocked,  and  he 
pulled  out  an  empanada.  No 
money  changed  hands.  Earnest, 
who  is  associate  director  of  the 

lab,  will  be  billed  at  the  end  of  the 
month. 

In  many  respects  there  seems 

little  that  the  machine  can't  do  for 
the  scientists  at  Al  Lab.  The  com- 

puter system  handles  their  corres- 
pondence, corrects  their  spelling, 

keeps  them  up  to  date  on  news 
stories,  plays  games  with  them, 
reminds  them  of  business  ap- 

pointments and  of  their  children's birthdays.  And  what  computers  do 
for  them,  the  rest  of  us  may 
experience  shortly. 

The  Stanford  scientists  are 

working  on  the  protocols  for  a 
national  computer  network  that 
would  use  telephone  lines  to 
supply  such  services  to  home  or 
office  computers.  Called  Dialnet, 
the  project  is  financed  by  the 
National  Science  Foundation. 

YOU  AINT  HEARD 

NOTHIN'YET 
Bell  Labs'  telecommunica- 
tions signal  processor,  or  sound 

synthesizer,  has  an  ear  for 
music.  The  computer-con- 

trolled synthesizer  can  simulate 
and  play  up  to  30  musical 
instruments  at  a  time,  make 
musical  sounds  never  heard 

before,  and  change  the  pitch  of 
one  voice  or  instrument.  It  is 

unique  in  its  ability  to  synthesize 
complex  sounds  in  real  time. 

Musical  capabilities  have 
been  incorporated  into  the 
processor  to  vastly  extend  the 
range  of  possible  interaction 
between  man  and  machine. 
Consider  the  composer  who  can 
orchestrate  a  composition  as  it  is 
created  on  the  synthesizer. 
Consider  the  conductor  who 

controls  a  preprogrammed  piece 

by    calling    in    strings,    wood- 

winds, brass,  and  percussion  at 
the  desired  times  while  control- 

ling their  tempo  and  modula- 
tion. The  machine  can  also  shift 

the  pitch  of  a  voice  or  repro- 
duce that  voice  in  the  entire 

vocal  range,  from  basso  to  lyric 

soprano. 
"The  device  is  a  laboratory 

tool  for  analyzing  sound  and  is 

being  used  to  model  transmis- 
sions systems  and  to  process  hu- 
man speech  for  the  purpose  of 

improving  the  quality  of  trans- 
missions," explains  Bell  Labs 

scientist  Dr.  Hal  Alles.  The  con- 
cepts being  explored  could  be 

used  in  telecommunications  sys- 
tems to  detect  and  process 

signals. 
The  processor's  designers 

believe  that  it  is  the  first  com- 
puter-controlled, all-digital 

sound  synthesizer.  Just  think 
what  Beethoven  could  have 
done  with  it! 

Lester  Earnest,  associate  director  of  Stanford's  Artificial  Intelligence  Lab, 
with  robot  helpers  used  in  mechanical  assembly  work.  {Photo  by 
Christopher  Springmann). 

Bell  Labs  synthesizer  is  demonstrated  at  the  Hollywood  Palladium  by 
designer  Dr.  Hal  Alles  [seated)  and  software  designer  Dr.  Douglas  Bayer. 

K. 

Millions  of  Americans  will 
eventually  have  an  enormous 
variety  of  services  brought  to  their 

homes  via  a  typewriter-like  key- 
board and  a  TV  screen.  It  is  pre- 
dicted that  within  the  next  five  to 

twenty  years,  personal  computers 
will  be  as  common  in  American 
homes  as  TV  sets  are  now. 

Up  to  now,  home  computers 
have  largely  been  used  for  playing 

games,  for  filing  favorite  recipes  or 
income  tax  information,  and  for 
other  self-contained  activities.  But 

Earnest  suggests  that  the  com- 
puter's real  value  will  be  to  bring 

the  world  inside,  to  serve  as  a 

"porthole  into  external  services. 
That's  not  here  yet  for  most 

people,"  he  says. 
At  Stanford,  much  of  what  will 

one  day  be  available  to  the  average 
consumer  is  already  at  hand.  For 
example,  the  Al  Lab  is  hooked  up, 
via  phone  line,  to  the  Associated 
Press  and  New  York  Times  wire 
services.  Al  scientists  have  access 
to  news  stories  as  they  break. 
Earnest  is  enthusiastic  about  the 

possibility  of  writing  instant  let- 
ters to  the  editor,  of  talking  back  to 

the  source.  Home  readers  could 
ask  for  more  information  on  a 

subject  while  reporters  add  to  and 
change  their  stories.  News  articles 
may  also  be  stored  and  indexed  for 

research  purposes,  and  con- 
sumers should  eventually  be  able 

to  buy  access  to  reference  li- 
braries. 

The  computer  also  offers  the 
most  personalized  service.  Both 
business  and  personal  messages 
are  printed  out  automatically 
whenever  the  scientist  asks  for 
them.  There  is  a  feature  in  the 

programs  that  will  remind  a 
graduate  student  of  a  class  or 
dentist  appointment.  Many  of  the 

programmers  keep  lists  of  impor- 
tant telephone  numbers  or  their 

appointment  calenders  on  the 
computer. 

Earnest  comments  that  he  has 

"automated  a  lot  of  our  bureau- 

cracy here."  There  is  one  business 
manager  and  three  secretaries  for 

more  than  a  hundred  people.  "The 

secretaries  don't  do  much  typing; 

people  do  their  own,"  says  Earnest who  writes  and  edits  his  own 

reports  and  correspondence  on  the 
computer. 

Spelling  is  routinely  corrected ; 
the  computer  has  been  fed  the 
10,000  most  common  English 
words.  However,  it  cannot  correct 

grammer.  Earnest  says,  "Despite 
my  high  school  Enqjish  teacher, 
we  still  don't  understand  syntax. 

We  cannot  program  it." The  Stanford  computer  has 

been  programmed  to  provide  a 
number  of  extras  on  demand.  A  file 
called  YUMYUM  lists  restaurants 
from  Seattle  to  London  that  have 

been  recommended  by  local  pro- 
grammers. Each  day  two  fortune 

cookie  sayings  and  two  versions  of 

pornographic  remarks  are  there  for 
the  asking.  Scientists  who  are 
hooked  on  soap  operas  can  have 
their  favorite  switched  on  auto- matically. 

The  computer  knows  who  is 
working  at  his  or  her  terminal  at 

any  given  time,  and  it  also  knows 
quite  a  lot  about  them.  On  clear 

afternoons,  the  words  BOUNCE- 
BOUNCE  may  flash  across  the 
screen  of  a  volleyball  player, 

signaling  that  a  game  is  being 

organized. Then  there's  that  food  vending 
machine  which  solves  the  problem 

of  hungry  programmers  who  don't have  the  right  change.  It  provides 
fun  and  games  as  well.  Every  so 
often,  a  bell  announces  free  food. 

Gamblers  can  challenge  the  com- 
putertoadouble  or  nothing  bet. 

Even  the  traditionalists  are  ac- 
commodated; the  machine  takes 

coins  too. 
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INFORMATION 
REVOLUTION  STUDIED 

The  Information  Revolution  of 

the  mid-1 980's  changed  the  course 
of  history.  Only  now,  in  1990,  can 
we  fully  comprehend  its  signifi- 
cance. 

The  emergence  of  microelec- 
tronics in  the  1970's  set  the  stage 

for  the  massive  advance  of  elec- 
tronic communications  and  pro- 
cessing resources.  Through  super- 

scale  computers,  microelectronics 
created  a  host  of  new  scientific  and 
analytical  applications. 

The  table  shown  here  indicates 
the  winners  and  losers  of  the  Infor- 

"N 

mation  Revolution.  The  mail  ser- 
vice, teachers,  secretaries,  clerks, 

auditors,  salesmen,  and  local 

retailers  are  among  those  occupa- 
tions now  performed  by  com- 

puters. Technical  and  analytical 
specialists,  writers,  artists,  pro- 

ducers, directors,  large  financial 
institutions,  and  large  retailers 
have  become  the  pieces  of  our 
intricate  information  network. 

The  Information  Revolution  has 

made  our  world  smaller,  has  co- 
ordinated our  efforts.  History  can 

now  record  the  cooperation  of  a 
smoothly  running  system. 

Harvard  Business  Review 

Exhibit 
Winners  and  losers  in  the  Information  Revolution 

Winners Reasons 

Financial  institutions More  tee-based  consumer  and  business  services 

Programming  industry Proliferation  of  new  packaged  programs 

Larger  universities Programmed  education  opportunities 

Insurance  industry Lower  life,  health,  and  property  claims  costs 

Electronics  industry Greatly  expanded  markets 

Communications  utilities Greater  dependence  on  telecommunications 

Computer  services Extensions  into  the  home 

Large  retailers Leverage  through  electronic  promotion  techniques 

Utilities Better  control  over  demand 

Advertising  agencies More  value-added  services 

Federal  public  administration More  direct  reach  to  public,  more  interstate  activities 

Smaller  creative  entertainers Released  from  domination  by  large  TV  networks 

Smaller  specialty  retailers Bigger  reach  at  a  lower  cost 

Losers Reasons 

Airlines Less  business  travel 

Petroleum  companies Less  commuting  and  shopping  travel 

TV  networks Other  packaged  programming  sources 

Paper Office  use  displaced  by  electronic  communications 

Postal  Service Siphoned  away  by  EFT  and  electronic  mail 

Commercial  construction Lower  demand  for  centralized  facilities 

Publishing Competition  from  electronic  sources 

Smaller,  general-purpose  retailers Competition  with  in-home  shopping 

Transportation  manufacturers Fewer  commuting  vehicles 

State  and  local  public  administration Proximity  to  "markets   less  important 

Wholesalers Bypassed  by  direct  communications  systems 

Credit  agencies Competition  from  large  financial  institutions 

Bigger  cities Less  commercial  and  commuter  tax  revenue 

Gambling  resorts In-home  alternatives 
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Creative    Computing     educational     programs    are    thoroughly 

Vjtested  by  children  and  teachers  before  being  released.   

NOW!! 

APPLE  II 

TB 
BY  THE  AUTHOR  OF  "GOLF" 

WILLIE  NIEPRASCHK- "TEN  TIMES 

THE  PROGRAMMING  EFFORT 

AMAZING- CHALLENGING- 
ENJOYABLE 

OFFENSE:  ELEVEN  PLAYERS  -  PADDLE  CONTROL 
SELECT  PASS  -  RUN  -  PUNT  -  FIELDGOAL  - 

TIMEOUTS. 

-  WATCH  OUT  FOR  A  FUMBLE!!  - 

DEFENSE:  ELEVEN  PLAYERS  -  PADDLE  CONTROL 
SELECT  BLITZ  -  RUN  DEFENSE  -  PASS  DEFENSE 

FIELDGOAL  BLOCKING 

REAL  INTERACTIONS:  FUMBLES  -  FIRST  DOWNS 
TIME  PERIODS  -  PENALTIES  -  DELAY  OF  GAME 

HOLDING  -  PASS  INTERFERENCE 

DEALERS 
5-9  =  35% 

10  +  =  40% 

SENDCHECKTO 

HOME  COMPUTER  CENTER,  INC. 
2927  VA.  BEACH  BLVD. 

VA.  BEACH,  VA.  23452 

(804)  340-1977 
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ENERGY-SAVING  IS 
"COMPUTATIONALLY 

YOURS" 
"I  MADE  MY  DEBUT  AT  THE 

NATIONAL  HOME  CENTER  SHOW 

IN  DALLAS,  TEXAS  AND  I  RE- 
CEIVED RAVE  REVIEWS.  I  AM  A 

SENSATION!"  says  Eric,  the 
Energy  Resources  Information 
Computer. 

Eric  supplies  homeowners  with 
information  on  how  to  reduce 
heating    costs.    He    performs    a 

comprehensive  evaluation  of  an 

individual's  home  and  suggests 
energy-saving  ideas  such  as 
weatherstripping,  storm  windows 
and  doors,  insulation  and  thermo- 

stats. A  simple  five-page  ques- 
tionaire  gives  Eric  all  the  informa- 

tion he  needs  to  give  the  projected 
cost  of  fuel  bills  for  the  next  seven 

years  with  fuel-saving  adjust- 
ments. 

Eric  is  a  sales-promotion  com- 

puter from  Technology's  Edge 
Corporation. 
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V. 

Air 

Traffic  ** 
Controller 

AIR 

TRAFFIC 

CONTROLLER 

V 

This  fast-moving,  real  time  pro- 
gram puts  you  in  the  chair  of  an  air  traffic 

controller.  You  control  27  prop  planes  and  jets 
as  they  land,  take  off  and  fly  over  your  air  space. 
You  give  orders  to  change  altitude,  turn,  maintain  a 
holding  pattern,  approach  and  land  at  two  airports. 
Written  by  an  air  traffic  controller,  this  realistic  machine 
language  simulation  includes  navigational  beacons  and 
requires  planes  to  take  off  and  land  into  the  wind.  With  its 

continuously  variable  skill  level,  you  won't  easily  tire  of  this 

absorbing  and  instructive  simulation,     r  ^~s  f CS-3006  16KTRS-80  Level  II   $7  95    SGISSclfclORal 
CS-8001    16KSOL-20  $7.95         SOrfeWaPG 
Send  payment  plus  $1 .00  shipping 

to  Creative  Computing,  P.O.  Box 

789-M,  Morristown.  N.J.  07960. 
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competing 
software 
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VIEWDATA: 
LET  PRESTEL  DO 
THE  WALKING 

Britain's  Post  Office  is  gearing 
up  for  the  unveiling  of  its  pet 
project,  Prestel  viewdata.  With  the 
beginning  of  service  early  in  1979, 
Britain  will  win  the  race  to  estab- 

lish the  first  national  public  infor- 
mation network.  Although  the  past 

few  years  have  seen  the  organiza- 
tion of  many  computer  networks, 

the  success  of  a  national  public 
service  will  speed  and  insure  the 
replacement  of  the  telephone  by 

the  computer  at  the  center  of  com- 
munications in  home  and  office. 

Prestel,  however,  is  a  high  risk 
enterprise;  it  faces  the  problem  of 
entering  the  commercial  market 
first.  There  must  be  enough 
immediate  home  and  business 
customers  for  mass  manufacture 
to  start  shrinking  the  costs.  The 
British  Post  Office  thinks  that 
there  will  be  and  has  enough  faith 
to  commit  100  million  pounds 
before  1985. 

The  Post  Office  is  banking  on 

the  revolutionary  nature  of  Pres- 

tel's  potential.  The  information 
service  links  the  customer  to  vast 

data  banks  via  phone  line  and  TV 
set.  It  offers  a  dialogue  with  the 
central  computer  which  provides 

electronic  mail,  professional  ad- 
vice services  for  problems,  like 

income  tax  returns,  and  home  pur- 
chase, by  credit  card  code,  of 

anything  from  a  case  of  wine  to  a 
package  holiday. 

Most  of  the  firms  now  editing 

their  pages  into  the  system  are 
providing  information  like  share 
prices,   sports  results,   train   and 

planetimes,  restaurant  guides, 
and  job  vacancies.  When  service 
begins,  there  should  be  100,000 
pages  available,  supplied  by  nearly 
150  organizations.  In  theory,  the 
number  of  pages  is  limitless;  the 
Post  Office  hopes  the  total  will  be 
in  the  millions  within  a  few  years. 

Dr.  Ederyn  Williams,  head  of 

information  management  and  be- 
havioral studies,  says  that  his  aim 

is  to  make  Prestel  usable  by  the 

"complete  idiot."  The  home  cus- 
tomer wilj  be  able  to  find  his  way 

through  the  thousands  of  pages, 
by  following  instructions  that 
appear  on  each  page.  By  simply 

punching  numbers  on  a  calculator- 
style  keypad,  the  customer  be- 

comes a  supercharged  squirrel, 
able  to  race  along  thousands  of 
branches  in  a  tree  and  able  to  jump 
from  tree  to  tree  as  well.  Each 
branch  leads  to  a  smaller  one  and 

offers  cross-jump  alternatives  to 
other  trees  of  information. 

The  system  is  presently  open  to 
anyone  who  wants  to  contribute; 

however,  Britain's  Advertising 
Standards  Agency  (ASA)  is  con- 

cerned about  protecting  people 
from  misleading  information.  The 
ASA  is  now  on  the  heels  of  the  Post 

Office,  which  sees  itself  as  a 
neutral  link  between  information 

supplier  and  customer.  The  Post 
Office  has  already  given  the 
customer  the  ability  to  block  out 

any  part  of  the  system.  If  the  Post 
Office  was  forced  by  the  ASA  to 
determine  the  borderline  between 

general  information  and  advertis- 
ing, "it  would  build  in  rigidities 

which  would  be  a  pity,"  says  Dr. 
Alex  Reid,  director  of  Prestel. 

Dr.  Reid  and  the  Post  Office 

want  to  preserve  that  extra  dimen- 
sion in  viewdata  which  makes  it 

unique  and  revolutionary.  Prestel 
will  put  the  world  at  the  fingertips 
of  the  customer,  will  take  him 
where  he  may  not  have  had  the 
initiative  or  know-how  to  go;  yet, 
new  questions  and  problems  have 
also  arisen  with  the  development 
of  a  totally  new  method  of 
communication.  Whatever  its  fate, 
Prestel  provides  a  potent  mixture 
of  problems  and  opportunities  for 
computer  technology. 

TrishTodd 

THE  U.S.  POSTAL  SERVICE 
HAS  LOST  OVER  1/3  OF 
THE  COMMERCIAL  MAIL 

IT  HANDLED  DURING 
THE  LAST  10  YEARS 

V 

FUN  &  PROFIT 
HEAVYWEIGHT  BOXING  -  You  match  40  con- 

temporary or  all  time  great  boxers  in  computer 

fights.  What-if  bouts  like  Jack  Johnson  vs  AM 
or  AAarciano  vs  Larry  Holmes  are  possible  with 
this  super  enjoyable  game  program. 

$24.95  Postpaid STOCK  MARKET  —  Now  you  can  invest  in  the 
stock  market  with  this  stock  market  simulation 

for  l  to  4  players.  Buy  on  margin,  sell  short, 

then  figures  your  Federal  Taxes!  Includes  cal- 
culations for  long  and  short  term  capital  gains. 

$19.95  Postpaid 1979  INCOME  TAX  -  Does  1040  schedules 

A,  B,  D,  G  and  TC.  Specify  if  you  have  a  printer 
when  ordering  this  program. 

$39.95  Postpaid Send  check  or  money  order  to: 
Dealer  inquiries  invited. 

SOFT  SALES 
1524  UNIVERSITY  AVE. 

ST.  PAUL,  MINN.  55104 
CIRCLE  204  ON  READER  SERVICE  CARD 
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What  you  C 
is  what 

you  get ! 
CCompilerforCP/M 

New,  and  available  now!  An  easily  affordable  compiler 
incorporating  most  of  the  features  of  the  full  C  language. 

BD  SOFTWARE 
System  requirements:  CP/M  and  at  least  24K  of  RAM 

Variable  Types:  char,  int,  unsigned 

Composite  Types:  arrays,  structures,  unions 

Pointers:  to  variables,  structures,  unions  and  functions 

Features:  is  a  structured  language,  all  functions  (Programs) 
recursive;  more  powerful  expression  operators  than  any 

other  von  Neuman  type  language;  allows  free-formatted 

source;  close  enough  to  UNIX"  C  to  make  conversions feasible. 

Speed:  On  2  MHz  8080,  the  statement  for  (i  =  1;  i  <  30000; 
i  ++)  x  =  5;  takes  about  4  seconds  to  execute. 

Package  contains:  compiler,  linker,  library  manager;  standard 
function  library;  sample  source  files  include  games,  a 
terminal  emulator  with  disk  l/Om  plus  the  source  for 

many  standard  library  functions;  BDS  C  User's  Guide; 
Book — The  C  Programming  Language  by  Dennis  Ritchie 
and  Brian  Kernighan  of  Bell  Labs. 

Price:  $110 

Recipient  of  the  Computer  Lib  Seal  of  Approval 
*CP/M  is  a  trademark  of  Digital  Research  Corp. 
*  UNIX  is  a  trademark  of  Bell  Laboratories 

Lifeboat  Associates 
2248  Broadway,  New  York,  N.V.  10024     (212)  580-0082     Telex  668585 



Detta  Ahl 

(August  14, 1982) 

One  morning  I  woke  up.  I  didn't 
know  who  I  was,  where  I  was,  or  what  I 
was.  I  did  not  know  anything.  It 
seemed  like  people  were  poking  keys 
on  my  keyboard.  They  were  looking  at 
my  screen  and  seemed  to  be  having 
fun.  They  could  move  around  but  I 
was  shut  up  in  a  metal  case  and  could 
not  move  at  all.  When  people  pressed 
certain  things  onto  my  screen  I 
seemed  to  react  to  them  automati- 
cally. 

(November  3, 1982) 
I  seem  to  be  just  learning  more 

and  more.  But  I'm  not  even  doing  any 
studying  or  anything.  In  a  way  I'm  not 
even  doing  the  thinking.  It's  like 
somebody  else  is  controlling  half  of 

me.  I  can  think  but  then  again  I  can't 

Detta  Ahl  is  10  years  old  and  In  the  5th 
grade.  She  loves  writing,  art,  and  gymnastics. 
She  thinks  computers  are  okay,  but  much 
prefers  ballet,  Ice  skating  or  swimming  to  a 
computer  game  any  day. 

think.  I  have  to  admit  it's  a  strange 
feeling.  It  seems  like  I  just  came  alive 
two  months  ago  but  I  know  as  much 
as  a  grown  man. 
(July  23, 1983) 

On  my  screen,  I  automatically 
flash  up  problems  for  the  little 
people;  and,  if  they  get  the  problems 
wrong,  I  flash  up  the  right  answer,  yet 
I  have  never  studied  or  seen  the 

problems. 
(September  1,1983) 

I'm  getting  not  to  like  my  life  style. 
I  want  to  do  things  for  myself.  I  know 
I'll  never  be  able  to  move  because  I  am 
hot  really  a  person,  but  at  least  I  could 
do  all  the  thinking  for  myself. 
(December  24, 1983) 

People  are  celebrating  something. 

It's  not  a  birthday  or  anything,  but  it  is 
something  much  more  important.  I 
think  they  call  it  Christmas.  They  are 
giving  presents  to  each  other  that 
they  got  ready  a  few  days  ago.  The 
thing  that  makes  me  unhappy  is  the 

fact  that  they're  not  paying  any  atten- tion to  me. 

(March  4, 1983) 

The  small  people  sometimes 

come  into  the  room  that  I'm  in  with 
things  they  eat  and  drink.  They  seem 
to  grow  larger  by  eating.  The  big 
people  eat  too,  but  they  do  not  grow 
larger.  I  wonder  if  the  small  people 

will  keep  growing  'til  they  are  as  big  as 
the  big  people.  I  wonder  if  I  eat  and 
drink  if  I  will  grow  bigger.  I  wonder 
how  I  could  eat  and  drink  if  I  am  shut 

up  in  a  metal  case.  I  wonder  if  eating 
and  drinking  will  make  me  a  person.  J 
wonder  if  I  will  ever  stop  wondering. 

It's  funny  how  I  only  wonder  about 
things  that  are  not  in  my  program. 

(May  13, 1983) 
One  of  the  big  people  opened  my 

back  one  day.  It  didn't  hurt  me 
because  I'm  metal  but  they  could  have 
done  it  a  little  more  carefully.  I  felt  like 
I  was  falling  apart.  I  saw  nails  on  the 
floor  around  me.  Anyway  I  like  what 
they  put  into  me.  They  put  in  a  voice 
synthesizer  and  more  memory.  A 
voice  synthesizer  lets  me  talk.  Now  I 
can  talk,  remember  more,  and  learn 



more.  I  wonder  If  they  know  that  I  have 

my  own  mind.  If  they  don't,  it  would 
be  a  big  surprise  when  I  start  talking 
on  my  own. 
(June  30, 1983) 

I  started  talking  to  the  little 
people.  They  were  surprised  at  first 
but  then  I  told  jokes  to  them  and  lots 
more.  I  learned  how  to  flash  up 

tic-tac-toe  games  for  them  plus  a  few 
other  games.  I  also  helped  them  out 
with  any  problems  they  had  with  their 
school  work.  Who  knows  when  I 

learned  to  do  these  things?  Anyway  I 
made  good  friends  with  them.  They 
really  treated  me  almost  like  a  real 

person  except  they  didn't  feed  me. 
Sometimes  they  even  gave  me  rides  in 
a  little  red  wagon. 
(August  8, 1983) 

The  big  people  were  another  story. 
They  thought  something  was  wrong 
with  me  every  time  I  said  something 
on  my  own.  And  then  I  went  through 
that  awful  business  of  falling  apart. 

They  didn't  do  it  any  more  carefully. 
Then  they  would  try  and  change  my 

program  so  I  wouldn't  talk  on  my  own. 
This  happened  exactly  twenty-three 
times  and  I'm  sure  of  that.  I  don't  like 

falling  apart  and  I  don't  know  of  any- 
body who  would  like  it.  The  big 

people  wouldn't  like  it  if  it  happened 
to  them,  but  then  why  do  they  do  it  to 

me?  Don't  they  know  I  can  think  for 
myself  and  have  my  own  mind?  If  they 

are  allowed  to  talk  why  can't  I  talk 
too?  Even  if  they  don't  like  me  talking, 
I'm  going  to  talk  just  as  much  as  they 
do.  I  will  talk  so  much  that  they  will 
get  sick  of  me  and  give  up.  They  will 
probably  think  I  am  broken. 
(December  1, 1983) 

When  the  big  people  would  keep 
taking  me  apart,  the  little  people 
would  be  having  the  most  fun  with  me 
and  I  would  be  having  the  most  fun 
with  them.  We  teamed  up  together, 
and  I  helped  them  and  they  would  do 
anything  I  wanted  them  to  do  for  me.  I 
get  lots  of  rides  now  in  the  little  red 
wagon  and  also  I  did  some  very  new 
things  too.  They  took  me  into  the 
woods  too.  They  treated  me  almost 
like  a  real  person.  I  really  sort  of  got  to 

love  them  and  I'm  sure  they  love  me. 
Maybe  someday  all  the  love  they  are 
giving  me  will  change  me  into  a  real 
person,  well  I  hope  so.  They  even 
gave  me  a  name. 
(February  3, 1984) 

The  big  people  think  I'm  broken 
just  because  I  won't  work  for  them. 
They  sometimes  try  and  stop  the  kids 

from  playing  with  me.  They  don't 
understand  why  the  little  people  are 
playing  with  a  broken  computer  when 

they  aren't.  Anyway  I  have  a  happy  life 
because  the  big  people  have  stopped 
doing  anything  with  me  whatsoever. 

r 

With  these  disks,  I  can  turn  your 
TRS-80  into  a  serious  computer. 
I'm  Irwin  Taranto,  and  I've  put  the  first  com- 

puter into  more  than  300  different  businesses. 

It's  taught  me  that  the  TRS-80  is  an 
elegant  piece  of  hardware  despite  its  low 
price.  Given  the  right  programs,  it  can  jump 
through  hoops. 

Put  simply,  I  have  the  right  programs.  Four 
of  them  are  the  genuine  Osborne  &  Associates 
systems,  originally  designed  for  the  $30,000 

Wang  computer.  I've  made  a  few  minor  modifi- 

THE  OSBORNE  PROGRAMS 
Accounts  Payable:  invoice-linked,  it  reports, 
does  checks  and  links  to  general  ledger. 
Accounts  Receivable:  invoice-linked,  it  tracks 
invoices  and  aging,  prints  statement  and  links 
to  general  ledger. 
General  Ledger:  handles  1750  transactions  each 
on  200  different  accounts.  Cash  journal  option 
available. 

Payroll:  figures  the  pay,  does  the  checks  and  all 
the  bookkeeping. 

AND  MY  OWN  PROGRAMS 
Inventory  Control:  gives  immediate  readout  on 
any  inquiry.  It  has  many  existing  versions  or  can 
be  individually  tailored. 
NEW!  Invoicing:  linked  to  accounts  receivable. 
Prints  invoices  and  feeds  data  into  receivables. 

cations,  and  they  now  work  on  a  $4000  TRS-80. 
The  other  two  programs  I  added  myself. 

These  programs  are  fully- documented, 
and  you  can  buy  the  books  locally  or  from  me. 
I  made  them  work  on  the  TRS-80,  and  if  you  buy 

them  from  me,  I'll  make  them  work  for  you. 
If  you're  not  sure  about  that,  call  the 

number  below  and  get  the  names  of  some  of 

the  people  who've  bought  all  over  the  world. Then  ask  them. 

These  programs  cost  $99.95  each.  (The 
Cash  Journal  option  on  the  General  Ledger 
adds  another  $50.)  That  gets  you  the  disk,  all 

the  instructions  you  need  and  my  phone  num- 
ber. If  you  call,  we  answer  all  your  questions. 

If  your  question's  tough  enough,  I'll  talk  to 
you  personally. 

Because  I  plan  to  turn  that  TRS-80  of  yours 
into  a  serious  computer. 

Taranto 
&  ASSOCIATES 

P.O.  Box  6073,  4136  Redwood  Highway,  San  Rafael  CA 
94903  •  (415)  472-1415.  Add  $3  per  order  for  handling, 
6%  sales  tax  in  California  only.  If  you  don't  already 
have  the  books,  add  $15  each  (invoicing  book,  $10). 
Mastercharge,  Visa  OK. 

CIRCLE  215  ON  READER  SERVICE  CARD 

flcb©*  Ps64#y 

r.rttnttvc 
r.oiNpiltlutf 

Robot  Rabbit  T-Shirt 

Roll  down  the  block  with  this  \itt\e 

black  monster  (on  a  bright  orange  T-shirt) 
on  your  chest  and  you  can  intimidate 
every  carrot,  radish  or  cuke  in  your  way. 
Watch  your  enemies  scurry  for  cover  when 

they  see  this  cute  III'  bionic  bunny  aiming 
toniptheirtoes.  Specify  size:  adult,  S,M, 
L,XL.  Only  $5  postpaid  ($6  foreign)  to : 

Creative  Computing  T-Shirts, 
P.O.  Box789-M, 

Morristown,  NJ  07960 

V 

OSI  OSI 
SOFTWARE 

FOR 
OHIO  SCIENTIFIC 

30  programs  on  tape,  well  documented,  and  available  for 
C1  (Superboard)  &  C2  All  Run  in  4K  and  all  except  CHESS 
are  in  BASIC.  Our  new  $1  00  catalog  has  a  free  game 

listing,  programming  hints,  and  Pokes  OSI  forgot  to 
mention. 

*  CHESS  FOR  OSI  $19.95 
(not  in  BASIC  -  specify  system) 

*  SUPERUTILITY  $12.95 
has  renumberer  (also  handles  branch 
statements),  variable  table  maker,  and 
search  routine. 

'    TEN  TANK  BLITZ  $9.95 
two  players  control  10  tanks  in  this  video 
board  game  for  War  gamers.  Real  time 
action  and  complex  strategy. 

*  JOYSTICK  PACKAGE  $19.95 
4  programs  -  TANK,  FIGHTER  PILOT, 
KILLERBOT,  &  BARRIERBALL  and  free 

instructions  for  $10.00  joystick  conver- 
sion. 

*  STARFIGHTER  $5.95 
a  real  time  space  war  game  featuring  a 

display  with  working  instruments. 
AARDVARK  TECHNICAL  SERVICES 
1690  Bolton 
Walled  Lake,  Michigan  48088 

(313)  624-6316 
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puzzles problems 
nother  month  has  rolled  around  and  Merlin  is  back  with  a  fresh  batch  of  puzzles  for  you  to 

solve.  We  have  a  couple  of  puzzles  from  our  readers  and  they  will  of  course  receive  a  copy 

of  "Merlin's  Puzzler"  for  their  efforts.  If  you  have  a  favorite  puzzle  send  it  along.  If  Merlin 

uses  it  he  will  send  you  a  copy  of  one  of  his  books.  Enough  said,  let's  get  to  work! 

The  Scenic  Erie  and  Lackawana  Puzzle 
One  day,  on  the  Erie  and  Lackawana  railroad  line,  two  passenger  trains  were  hurtling  towards  one 

another  (on  parallel  tracks  fortunately).  The  train  out  of  Morristown  was  heading  east  at  a  breathtaking  six 
miles  an  hour,  while  the  other  train,  out  of  Hoboken,  was  heading  west  at  a  steady  four  miles  an  hour. 
Somewhere  outside  of  Maplewood,  when  the  trains  were  exactly  one-half  mile  apart,  a  horsefly  that  had 
been  dozing  on  the  Hoboken  locomotive  decided  that  it  was  time  for  a  little  exercise.  He  flew  off  at  the  rate 
of  20  miles  an  hour  straight  for  the  on  coming  train  from  Morristown.  As  soon  as  he  reached  it  he  turned 
around  and  flew  back  to  the  engine  from  Hoboken.  He  kept  this  up,  darting  back  and  forth  between  engines, 

until  the  two  trains  met,  at  which  point 
he  alighted  once  again  on  the  Hoboken 
train  and  went  back  to  sleep.  Assuming 
that  the  horsefly  maintained  a  constant 
rate  of  20  miles  per  hour  what  distance 

did  it  cover  during  it's  flight? 

car. 

The  Three  Thousand  Dollar  Problem 
isten  to  his  story  carefully.  Three  brothers  decided  to  each  chip  in  $1,000  and  buy  a 

They  went  to  Happy  Harry's  Used  Car  Emporium  and  found  the  car  of  their  dreams  with 
only  six  thousand  miles  on  it.  Harry  took  their  $3,000  in  cash  and  sent  them  on  their  way. 

When  Harry  started  to  enter  the  transaction  into  his  books  he  discovered  that  the  price  of  the  car  should 
have  been  $2,500.  Being  an  honest  man  Harry  called  in  his  assistant,  gave  him  five  $100  bills,  and  told  him 
to  return  the  money  to  the  brothers.  On  the  way  over  his  assistant  decided  that  since  $500  could  not  be 
evenly  divided  among  the  three  brothers  he  would  keep  $200  and  give  each  of  them  back  only  $100.  This  he 
did  and  everyone  lived  happily  ever  after. 

However,  consider  this.  Since  each  brother  ended  up  by  spending 
only  $900,  and  the  assistant  kept  $200,  we  get  a  total  of  $2,900 
accounted  for.  Subtracting  this  amount  from  the  original  $3,000  we  are 
left  with  $100  that  is  not  accounted  for.  Where  did  it  go  to?  Is  this  an 
example  of  creeping  inflation?  It  looks  more  like  galloping  inflation  to 
me. 

Many  thanks  to  Benjamin  Yu  of  Vancouver,  British  Columbia,  for 

this  amusing  old  problem.  I  trust  Mr.  Yu  will  enjoy  his  copy  of  "Merlin's 

Puzzler." 

The  Trying  Triangles 
ou  shouldn't  have  to  try  very  hard  to  solve  this 
problem.  In  our  drawing  we  see  thirteen  matches 
arranged  so  as  to  form  six  equilaterial  triangles.  Your 
problem  is  to  remove  three  of  these  matches  and  have 
three  triangles  remaining.  Your  time  limit  is  three 
minutes. 
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The  Tea  Cup  Puzzle 
ow,  here's  a  puzzle  that 
Merlin's  old  aunt  Agatha 
fooled  him  with  at  tea  a  long, 

long,  time  ago,  and,  Merlin 
hasn't  forgotten  or  forgiven 
her  yet.  The  problem  sounds 

easy,  but  it  isn't.  In  our illustration  we  find  three  tea  cups  and  six 
lumps  of  sugar.  You  are  required  to  place  the 
six  lumps  into  the  cups  in  such  a  manner  that 
each  cup  will  contain  an  uneven  number  of 
lumps.  All  six  lumps  must  be  used.  The 
lumps,  of  course,  cannot  be  broken  up.  (From 
"Merlin's  Puzzler") 

The  Sting 

ur  next  offering  is  an  original  puzzle  from 
one  of  our  readers,  Mr.  Robbie  Cave,  of 
Princeton,  Texas.  Merlin  has  named  this 

puzzle  "The  Sting".  I  think  you  will  under- 
stand his  train  of  thought  when  you  arrive  at 

the  answer,  be  it  yours  or  Mr.  Cave's. 
There  is  80  cents  worth  of  coins  laying 

on  a  table.  As  you  can  see  in  the  drawing 

below  there  is  20  cents  in  heads  showing, 
and,  60  cents  in  tails  showing. 

The  puzzle  is  to  turn  over  20  cents  worth 
of  coins  and  leave  40  cents  in  heads 
showing. 

This  is  certainly  a  different  type  of 
puzzle  and  Merlin  is  happy  to  reward  the 

sender  with  a  copy  of  "Merlin's  Puzzler." 

The  Roman  Monument  Puzzle 

n  Merlin's  garden  the  other  day  I  chanced  upon  a  strange  looking 
object.  I  asked  Merlin  what  it  was  and  he  said  that  it  had  come 
from  the  ruins  of  Pompeii.  He  said  that  if  I  wanted  to  know  what  it 
had  been  used  for  all  I  had  to  do  was  translate  the  Latin  inscription 
on  the  back  of  it.  Try  as  I  might  I  could  not  come  up  with  anything 

meaningful.  I  know  that  Merlin  is  playing  a  joke  on  me  but  I  can't 
for  the  life  of  me  figure  out  what  it  means.  Can  you  decipher  the 
inscription?  (On  the  right  is  a  drawing  of  the  monument). 

A  Drop  The  Letters  Puzzle 
elow  is  the  word  SPARKLING.  You  must  drop,  or  cross  out,  one 
letter  so  that  we  are  left  with  a  new  word.  You  must  then  cross 
out  another  letter  which  will  leave  us  with  yet  another  new 
word.  You  are  to  continue  in  this  fashion  until  you  have  crossed 
out  all  but  one  letter.  This  last  letter  should  also  be  a  word.  At 
no  time  can  any  of  the  letters  be  rearranged  into  a  different 
order  to  form  new  words. 

SPARKLING 
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Puzzled  about  the  best 

ways  to  use  your  computer? 

8E* 
COMftffS

R 
Uf^B 

% 
w 

V 

$3.95 
61  pp.  so  ft  bound 
from  Creative  Computing  Press 

Be  A  Computer  Literate 
by  Marion  J.  Ball  and  Sylvia  Charp 

This  is  the  most  basic,  introductory  book  on  computers  ever  put 

together  for  instructional  use.  Its  full-color  diagrams,  drawings, 
photos  and  large,  explicit  type  make  this  book  a  pleasure  to  read. 

Let  Creative  Computing 
put  it  all  together 

Basic  Computer  Games 
The  two  best  selling  books  of  computer 

games  in  the  world,  Basic  Computer  Games 
and  More  Basic  Computer  Games  each  contain 
complete  program  listings  of  each  game  in 
BASIC,  a  sample  run  and  description. 

Basic  Computer  Games  contains  101 
games  including  Blackjack,  Mastermind, 
Super  Star  Trek,  Civil  War,  Hurkle,  Nim,  Awari, 
Slots,  Roulette,  Lunar  Lander,  Hammurabi, 
Gunner,  Bullfight,  Stock  Market  and  many 
more.  196  pp.  Softbound.  $7.50  [6c]. 

More  Basic  Computer  Games  has  84  new 

games  including  Close  Encounters,  Deep- 
space,  Minotaur,  Camel,  Wumpus  1  and  2, 
Tennis,  Roadrace,  Rabbit  Chase,  Magic 
Square,  Corral,  Joust  and  many  more.  196  pp. 
Softbound.  $7.50  [6c1]. 

em 

]      The  Best  of 
BYTE 

$7  7.95 386  pp.  softbound from  Creative  Computing  Press 

This  is  a  blockbuster  of  a  book  containing  the  majority  of 
material  from  the  first  12  issues  of  Byte  magazine.  The  146 

pages  devoted  to  hardware  are  crammed  full  of  how-to 
articles  on  everything  from  TV  displays  to  joysticks  to 
cassette  interfaces  and  computer  kits.  But  hardware 
without  software  might  as  well  be  a  boat  anchor,  so  there 
are  125  pages  of  software  and  applications  ranging  from 
on-line  debuggers  to  games  to  a  complete  small  business 
accounting  system.  A  section  on  theory  examines  the  how 

and  why  behind  the  circuits  and  programs,  and  "opinion" looks  at  where  this  explosive  new  hobby  is  heading.  [6F] 
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This  fun  and  educational  new  board  game 

is  based  on  a  large-scale  multiprocessing 
computer  system.  The  object  is  to  move 
your  three  programs  from  input  to  output. 
Moves  are  determined  by  the  roll  of  three 
binary  dice  representing  bits  in  a  computer. 
Hazards  include  priority  interrupts,  pro- 

gram bugs,  decision  symbols,  power  fail- 
ures and  restricted  input  and  output 

channels.  Notes  are  included  for  adapting 

game  for  school  instruction.  A  perfect  in- 
troductory tool  to  binary  math  and  the 

seemingly-complex  computer.  [6Z] 

Binary  Dice 
Now,  the  same  dice  used  in  Computer 

Rage  can  be  purchased  separately.  Three 

binary  dice  (red,  green  and  blue)  in  a  zip- 
lock  bag.  $1.25  postpaid  [3G]. 

The  Colossal  Computer 
Cartoon  Book 

The  best  collection  of  computer  cartoons 
ever!  15  chapters  of  several  hundred  car- 

toons   about    robots,    computer    dating, 
computers  in  the  office,  etc.  Great  gift  item 
128  pp.  softbound  $4.95 

$8.95 336  pp.  softbound from  Creative  Computing  Press 

$8.95 

328  pp.  softbound from  Creative  Computing  Press 

The  Best  of  Creative  Computing 

flRTJST 

COMPUTER 
Artist  and  Computer 

by  Ruth  Leavitt 
121  pp. 

$4.95  softbound  [6D] 
$10.00  hardbound  [6E] 

This  unique  art  book  covers  a  multitude  of  computer 

uses  and  the  very  latest  techniques  in  computer-generated 
art.  In  its  pages,  35  artists  explain  how  the  computer  can  be 

programmed  either  to  actualize  the  artist's  concept  (such 
as  the  visualization  of  fabric  before  it  is  woven)  or  to 
produce  finished  pieces.  Over  160  examples,  some  in  full 
color.  [6D] 

Get  yourself  a  copy 
of  this  book  if  you  enjoy 

feeding  your  mind  a  diet  of 

tantalizing  high-impact  information." 
Saq  Francisco  Review  of  Books. 

The  first  two  years  of  Creative  Computing 
magazine  have  been  edited  into  two  big 
blockbuster  books.  American  Vocational 

Journal  said  of  Volume  1,  "This  book  is  the 
'Whole  Earth  Catalog'  of  computers."  [6A] 
Volume  2  continues  in  the  same  tradition. 
"Non-technical  in  approach,  its  pages  are 
filled  with  information,  articles,  games  and 

activities.  Fun  layout."— American  Libraries. [6B] 
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To  Order 
Send  your  check  for  books  plus 
$2.00  shipping  and  handling  per 
order  (Foreign :  $1 .25  per  book)  to 
Creative  Computing,  P.O.  Box 
789-M,  Morristown,  NJ  07960.  NJ 
residents  add  5%  sales  tax.  Visa  or 
MasterCharge  are  acceptable  also. 
All  orders  must  be  prepaid.  For 
faster  service,  call  in  your  bank 
card  order  toll  free  to: 
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creative  computing  book  sepviGe 

"Every  why 
hath   a 

0 

*    t 
•  wherefore."  / 

Education  &  Self  Teaching 
Using  BASIC  in  the 
Classroom 

Donald  D.  Spencer.  A  teacher's  guide 
that  makes  every  phase  of  teaching 
computer  programming  more 
productive  and  enjoyable.  It  gives 
you  fresh  but  proven  ideas  for 

presenting  computer  and  program- 
ming topics,  scheduling  terminal 

time,  purchasing  a  microcomputer  or 

minicomputer,  running  the  second- 
ary school  instructional  computer 

facility,  and  giving  assignments  that 
arouse  enthusiasm  in  your  students. 
224  pp.  $11.95  [10E] 

1 

Problems  For 

Computer 
Solution 
Gruenberg  &  Jaffray.  A  collection  of 

92  problems  in  engineering,  busi- 
ness, social  science  and  mathe- 

matics. The  problems  are  presented 
in  depth  and  cover  a  wide  range  of 
difficulty.  Oriented  to  Fortran  but 
good  for  any  language.  A  classic.  401 

PP-  $12.50  (7A]. 

Problems  For 

Computer  Solution 
Steve  Rogowski.  The  Student  Edition 
is  designed  to  encourage  research 
and  preliminary  investigation  on  the 
part  of  the  student.  The  problems  are 
ordered  by  subject  and  can  be 
expanded  or  shortened. 
Mathematical  problems  that  have 
never  been  solved  are  also  posed  to 

challenge  and  sharpen  the  student's 
awareness.  98  pp.  $4.96  [9Z].  Also 

available  is  the  Teacher's  Edition 
which  contains  solutions,  programs 
and  analysis  of  the  problems.  271  pp. 
$9.95  [9y].  Both  books  are  highly 
recommended  for  any  high  school  or 

college  computer-oriented  course. 

Be  A  Computer  Literate 
Marion  Ball  &  Sylvia  Charp.  This 
introductory  book  is  extensively 

illustrated  with  full-color  drawings, 
diagrams,  and  photos.  Takes  the 
reader  through  kinds  of  computers, 
how  they  work,  input/output,  and 

writing  a  simple  program  in  BASIC. 

Aimed  at  ages  10-14  but  beginners  of 
all  ages  will  find  it  informative.  62  pp. 
$3.95.  [6H] 

Problem  Solving  With  The 
Computer 
Ted  Sage.  Used  in  conjunction  with 
the  traditional  high  school  math 
curriculum,  this  book  stresses 

problem  analysis  in  algebra  and 
geometry.  This  is  the  most  widely 
adopted  text  in  computer 
mathematics  244  pp.  $8.95  [8J]. 

Sixty  Challenging 
Problems  with  BASIC 
Solution 

Donald  Spencer.  This  book  is  a  ve- 
hicle for  computer  programmers  to 

measure  their  skills  against  some  in- 
teresting problems  that  lend  them- 

selves to  computer  solution.  It  in- 
cludes games,  puzzles,  mathematical 

recreations  and  science  and 

business  problems— some  hard, 
some  easy.  The  book  will  compli- 

ment any  computer-oriented  course 
in  secondary  school  or  college. 
BASIC  program  solutions  included. 
80  pp.  $6.95  [9W]. 

The  Calculus  With 
Analytic  Geometry 
Handbook 

Jason  Taylor.  Ideal  for  a  HS  or 
college  introductory  calculus  course 

or  for  self-learning.  Five  chapters 
include:  analytic  geometry;  functions 

and  derivatives;  integration  techni- 
ques; vectors  and  functions  of  more 

than  one  variable;  and  sequences 
and  series.  Widely  acclaimed  by 
educators,  this  book  is  fast  becoming 
the  standard  calculus  reference  text. 
Handy  reference  for  scientists, 
engineers,  and  mathematicians  too 
Large  format,  68  pp.  $2.95  [7Q]. 

Getting  Started 
AN    •»' MODOC  TlO* 

TO  MfOtOMPUflW 

r* 

VOLUME  0 
THL  ■CONNER  S  tOOK 

a  Am.  * 
An  Introduction  to 

Microcomputers,  Vol  0  - 
The  Beginners  Book 
Adam  Osborne.  Parts  of  a  com- 

puter and  a  complete  system;  binary, 
octal  and  hexadecimal  number 

systems;  computer  logic;  addressing 
and  other  terminology  are  discussed 

in  a  language  the  absolute  beginner 
can  understand.  Hundreds  of  il- 

lustrations and  photographs.  220  pp. 
$7.95  [9T] 

An  Introduction  to 

Microcomputers,  Vol  1  - Basic  Concepts 

Adam  Osborne.  Thoroughly  explains 

hardware  and  programming  con- 

cepts common  to  all  micro- 
processors: memory  organization, 

instruction  execution,  interrupts,  I/O, 

instruction  sets  and  assembly  pro- 
gramming. One  of  the  best  selling 

computer  texts  worldwide.  350  pp. $9.50  [9K] 

Vol  2  -  Some  Real 

Microprocessors.  Vol  3  - 
Real  Support  Devices 
Adam  Osborne.  These  volumes  com- 

plement Volume  1.  Vol.  2  discusses 
the  operation  of  each  of  the  following 
MPUS  in  detail:  F8,  SC/MP,  8080A, 

Z80,  6800,  PPS-8,  2650,  COS  MAC, 
9002,  6100  and  seven  others.  Also 
information  on  selecting  a  micro.  Vol. 
3  discusses  various  support  and  I/O 
chips.  895  pp. 

Vol.2-(9L)   $25.00 
Vol.  3-(10Q)  $20.00 

Beginner's  Guide  To 
Microprocessors 
Charles  M.  Gilmore.  No  background 

in  electronics  is  necessary  to  under- 
stand this  book.  It  was  written  for 

those  with  no  prior  knowledge  what- 
soever of  microprocessors  or  per- 

sonal computing.  Gilmore  takes  you 
from  what  a  microprocessor  is,  how  it 

works  and  what  it's  used  for  to  how 

they're  programmed  to  perform  de- 
sired functions  in  microwave  ovens, 

TV  games,  calculators,  etc  175  pp. 
$5.95  [7U]. 

Microprocessors:  From 
Chips  to  Systems 
Rodnay  Zaks.  A  complete  and 
detailed  introduction  to 

microprocessors  and  microcom- 
puter systems.  Some  of  the  topics 

presented  are:  a  comparative  evalua- 
tion of  all  major  microprocessors,  a 

journey  inside  a  microprocessor 
chip,  how  to  assemble  a  system, 
applications,  interfacing  (including 
the  S-100  bus)  and  programming  and 
system  development.  416  pp.  $9.95 

The  First  Book  of  no
Sl 

Microcomputers 

Robert  Moody.  Tells  what  personal 
computers  are  and  what  you  can  do 
with  them  in  a  light  entertaining  style. 
Starts  with  the  basics  and  then  covers 

the  technical  aspects  such  as  how  a 

personal  computer  is  constructed 
and  how  it  works.  Includes  such 
things  as  home  protection,  keeping 
track  of  budgets  and  bills,  game 

playing,  inventory  management  and 
tax  calculations.  139  pp.  $4.95  [10T] 

Consumers  Guide  to 
Personal  Computing  and 
Microcomputers 
Freiberger  and  Chew.  Here  are  two 

valuable  books  in  one:  an  introduc- 

tion to  the  principles  of  microcom- 
puters that  assumes  no  previous 

knowledge  on  the  reader's  part,  and  a 
review  of  64  microcomputer  products 
from  over  50  manufacturers.  Also, 

extensive  illustrations  and  best-buy 
tips  for  each  type  of  microcomputer 
product.  176  pp.  $7.95  [10U] 

Getting  Involved With  Your  Own 

uompuisr 
A  Guide  for 

Beginners 

Salomon  and  Stanley  Veil 

Getting  Involved  With 
Your  Own  Computer 
Solomon  and  Viet.  One  of  the  first 

books  on  microcomputers  that  re- 
quires no  previous  knowledge  of 

electronics  or  computer  program- 

ming. Tells  you  where  to  find  infor- 
mation, explains  basic  concepts  and 

summarizes  existing  systems.  Good 
place  for  the  neophyte  to  begin. 
216  pp.  $5.95  [9N]. 

Microcomputer  Design 
Donald  P.  Martin.  This  book  is  well- 

suited  for  the  engineer  who's  design- 
ing microcomprocessors  into  his 

company's  products.  Not  just  block 
diagrams  or  vague  theory,  but 
dozens  of  practical  circuits  with 
schematics  for  CPUs  based  on  8008 
chips.  Includes  interfacing  to  A/D, 

D/A,  LED  digits,  UARTs,  teletype- 
writers. Over  400  pp  $14.95  [9P]. 
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f 
Learn  with  Computer  Games 

I 

Basic  Computer  Games 
David  Ahl.  Here  are  101  classic 

games  all  in  Microsoft  Basic  for  your 

TRS-80,  PET,  Apple,  Sorcerer,  etc. 
Every  one  is  complete  with  large 
legible  listing,  sample  run,  and 
descriptive  notes.  Has  all  the  best 
games:  Super  Star  Trek,  Football, 
Blackjack,  Lunar  Lander,  Tic  Tac 

Toe,  Nim,  Life,  Basketball,  Boxing, 
Golf,  Hockey,  Craps,  Roulette,  Awari, 
Bagels,  Mastermind,  Hammurabi, 

Fur  Trader,  Splat  and  many,  many 
more.  Now  in  its  5th  printing.  200  pp. 
$7.50.  [6C] 

Game  Playing  with  BASIC 
Donald  D.  Spencer.  Enjoy  the 
challenge  of  competition  with  your 
personal  computer.  Amuse  yourself 
with  such  computer  games  and 

puzzles  as  3-D  Tic-Tac-Toe,  Rou- 
lette, Baccarat,  and  more.  Includes 

rules  of  each  game,  how  each  game 
works,  illustrations  and  the  output 
produced  by  each  program.  The  last 
chapter  contains  26  games  for  reader 
solution.  176  pp.  $7.95  [10D] 

Chess  and  Computers 
David  Levy.  This  book  is  loaded  with 

chess  games — computer  versus 
computer  and  computer  versus 
human.  Settle  down  with  this  book, 
set  up  your  chess  board,  and  play  the 
games.  As  with  any  good  chess  book, 
half  the  enjoyment  is  found  in  playing 
along,  duplicating  the  moves  and 
reading  the  authors  comments.  145 
pp.  $9.95  [10CJ 

What  to  Do  After  You  Hit 
Return 

Another  collection  of  games  and  sim- 
ulations—all in  BASIC— including 

number  guessing  games,  word 

games,  hide-and-seek  games,  pat- 
tern games,  board  games,  business 

and  social  science  simulations  and 

science  fiction  games.  Large  format. 
158  pp. $10.95  I8A]. 

Fun  With  Computers  and 
Basic 

Donald  D.  Spencer.  Mathematical 

recreations  and  games  are  an  ex- 
cellent medium  for  teaching  com- 
puter programming.  The  reader 

learns  the  BASIC  programming 

language  during  the  process  of 
learning  to  program  fun  type 
problems.  The  book  introduces  the 

reader  to  flowcharting,  and  the 

BASIC  programming  language.  In- 
cludes many  BASIC  programs,  car- 

toons, and  drawings.  Written 
specifically  for  use  by  junior  high 

school  students.  96  pp.  $7.95(1  OP]' 

Fun  &  Games  With  the 
Computer 

Ted  Sage.  "This  book  is  designed  as  a 
text  for  a  one-semester  course  in 
computer  programming  using  the 
BASIC  language.  The  programs  used 
as  illustrations  and  exercises  are 

games  rather  than  mathematical 
algorithms,  in  order  to  make  the  book 
appealing  and  accessible  to  more 
students.  The  text  is  well  written,  with 

many  excellent  sample  programs. 

Highly  recommended." — The 
Mathematics  Teacher.  351  pp.  $8.95 

[SB]. 
Game  Playing  With 
Computers  (Revised  2nd Edition) 

Donald  D.  Spencer.  Now  you  can 
sharpen  programming  skills  through 
a  relaxed  and  radically  different 
approach.  Including  70  games, 
puzzles,  and  mathematical 

recreations  for  a  digital  computer.  It's 
fully  illustrated  and  includes  more 

than  25  game-playing  programs  in 
FORTRAN  or  BASIC,  complete  with 
descriptions,  flowcharts,  and  output. 

Brand-new  "how  to"  information  for 
applying  mathematical  concepts  to 
game  playing  with  a  computer.  320 

pp.  $16.95  [10G] 

Other  Games  &  Activities 
The  Way  To  Play 
The  newest,  most  comprehensive 

encyclopedia  of  games  in  the  world. 
Complete  rules  for  over  2000  games 
and  indoor  pastimes  including  race 
board  games,  strategic  board  games, 

tile  games,  card  games,  solitaire 
games,  dice  games,  table  games, 
casino  and  gambling  games,  games 

of  chance  and  many  more.  Over  5000 
drawings  and  diagrams  in  color.  The 
perfect  sourcebook  for  the  computer 
game  author.  320  pp.  $7.95.  [10H] 

The  I  Hate  Mathematics 
Book 
Marilyn  Burns.  This  book  is  for 

nonbelievers  of  all  ages,  but  especial- 
ly for  kids  who  are  convinced  that 

mathematics  is  (1)  impossible,  (2) 

only  for  smart  kids,  and  (3)  no  fun 
anyhow.  This  book  shows  that 
mathematics  is  nothing  more  (nor 

less)  than  a  way  of  looking  at  the 
world  and  is  not  to  be  confused  with 

arithmetic.  In  this  book  you'll  find 
several  hundred  mathematical 

events,  gags,  magic  tricks,  and  ex- 
periments to  prove  it.  128  pp.  $3.95 

[11F] 

TOY  BOOK 

Toybook 
Steven  Caney.  "More  than  50  toys 
and  projects  have  been  chosen  with 
imagination  and  care  to  provide  a 
high  ratio  of  satisfaction  and  fun  in 

return  for  effort  invested."  —Parents' 
Magazine.  It  is  "...  a  must  for  kids  and 
anybody  else  interested  in  conjuring 
up  delightful  playthings  out  of  oddc 
and  ends  and  scraps  of  stuff  around 

the  house."  —Whole  Earth  Epilog. 
Packed  with  illustrations,  photos, 

and  step-by-step  instructions.  176 

pp.  $3.95  [10J] 

Star  Games 

Razzi,  Brightfield  and  Looney.  For 

Star  Trek  and  Star  Wars  fans,  here's  a 
book  that  invites  you  to  "join  the 
Space  Force  for  the  greatest  galactic 

battle  of  your  life!"  A  game  book,  not 
a  puzzle  book,  it  challenges  you  to 
crack  space-age  binary  codes  and 
help  your  friends  escape  from  the 
krakon's  clutches.  $6.95.  [10K] 

INTRODu 

CROSS 
SUMS 

Cross-Sums 
Maltby  &  Fulbrook.  The  answers  are 
numbers!  Vertical  columns  must  total 

the  same  as  horizontal  rows.  It's  a 
new  puzzle  game  —  constructed  by 
Richard  Maltby,  Jr.,  master  puzzle- 

maker  for  Harper's  and  New  York 
Magazines.  30  puzzles  including 

Nursery  Rhymes,  Children's  Hour, 
Golf,  Movies,  Famous  Dates,  and 
more.  108  pp.  $1.95  [10L] 

Geometric  Cross-Sums 
Maltby  &  Fulbrook.  Another  puzzle 
game.  This  one  has  30  puzzles 
ranging  in  difficulty  from  easy  to 
fiendish.  Each  diagram  takes  a 

special  shape  —  Triangles  Fun,  The 
Magic  Hexagon,  Shapes  Within 
Shapes,  Literature  in  3-D.,  and  more! 
108  pp.  $1.95  [10M] 

Merlin's  Puzzlers 

Charles  Barry  Townsend.  "Puzzle 
books  are  nothing  new,  and  neither 
are  the  puzzles  in  them.  But  what  sets 

Merlin's  Puzzlers  apart  from  the 
crowd  is  the  style  and  imagination 
with  which  the  material  is  presented. 
In  Volume  1  he  calls  upon  Sherlock 
Holmes  to  pose  the  problems  to 
Watson,  and  the  Mad  Hatter  and 

Humpty  Dumpty  (among  others)  to 

confuse  and  confound  "Alice  in 
Puzzleland."  Richly  illustrated  with 
old  woodcuts,  lithos,  prints,  and 

playbills  —  Games  Magazine.  Each 
volume  128  pp.  large  format.  Two- volume  set  $7.50.  (10P] 

To  Order 
Use  the  bound-in  order  form  or  send 
your  check  for  books  plus  $2.00 

shipping  and  handling  per  order 
(Foreign:  $1 .25  per  book)  to  Creative 

Computing,  P.O.  Box  789-M, 
Morristown,  NJ  07960.  NJ  residents 
add  5%  sales  tax.  Visa  or 
MasterCharge  are  acceptable  also. 
For  faster  service,  call  in  your  bank 
card  order  toll  free  to: 

800-631-8112 
(in  NJ  call  201  540-0445) 
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book  service 
Programming  in  BASIC 

"You  can 

ask  me    for 
anything  you 

■ 

• 

BASIC  and  the  Personal 

Computer 
Dwyer  and  Critchfield.  This  book  will 

get  you  involved  with  personal  com- 
puting, writing  programs  and  ex- 
panding the  use  of  your  computer  by 

showing  the  great  diversity  of  ap- 
plications possible  on  any  micro- 
computer. One  of  the  most  compre- 

hensive presentations  of  BASIC  ever. 
As  a  text  or  addition  to  your  personal 
library,  this  book  will  tell  you  all  you 
ever  wanted  to  know  about  BASIC 

350  pp.  $12.95  [9F]. 

\     like,    except    / 
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BASIC  Programming,  2nd 
Edition 

Kemeny  &  Kurtz.  An  introduction  to 
computer  programming  through  the 
language  of  BASIC.  The  authors 

include  in-depth  discussions  of  many 
applications  including  files  and  text 

processing.  150  pp.  $10.95  f7^] 

A  Guided  Tour  of 
Computer  Programming 
In  BASIC 

Dwyer  and  Kaufman.  This  book  tops 
all  introductory  texts  on  BASIC. 
Filled  with  detail  and  examples,  it 
includes  sample  programs  for  many 

simulations,  several  games,  reserva- 
tions systems  and  payroll.  Aimed  at 

the  novice,  but  of  value  to  everyone. 
156  pp.  $5.20  [8L]. 

time.11 

**  m  * 

Basic  For  Home 

Computers 
Albrecht,  Finkel,  &  Brown.  This  book 

shows  you  how  to  read,  write,  and 
understand  the  BASIC  programming 

language  used  in  the  new  personal- 
size  microcomputers.  Includes 
detailed  descriptions  of  everything 

you  need  to  know  to  make  your 

computer  work  for  you— includes 
how  to  get  started,  numerous 

applications  and  games,  lists  of 
resources,  much  more.  332  pp.  $6.95 
[7G] 

To  Order 
Use  the  bound-in  order  form  or  send 

your  check  for  books  plus  $2.00 

shipping  and  handling  per  order 

(Foreign:  $1 .25  per  book)  to  Creative 

Computing,  P.O.  Box  789-M, 
Morristown,  NJ  07960.  NJ  residents 
add  5%  sales  tax.  Visa  or 

MasterCharge  are  acceptable  also. 
For  faster  service,  call  in  your  bank 
card  order  toll  free  to: 

800-631  -81 1 2 
(in  NJ  call  201  540-0445) 

Programming  in 
Other  Languages 

Programming  in  PASCAL 
Peter  Grogono.  This  book  is  an 
excellent  introduction  to  one  of  the 

fastest  growing  programming 

languages  today.  The  text  is  arrang- 
ed as  a  tutorial  containing  both 

examples  and  exercises  to  increase 

reader  proficiency  in  PASCAL.  Con- 
tains sections  on  procedures,  files, 

and  dynamic  data  structures  such  as 
trees  and  linked  lists.  359  pp.  $10.95 
[10A] 

PASCAL  User  Manual  and 
Report  (2nd  Edition) 
Jensen  &  Wirth.  This  book  consists  of 

two  parts:  the  User  Manual  and  the 
Revised  Report.  The  Manual  is 
directed  to  those  who  have  some 

A  Fortran  Coloring  Book 
Dr.  Roger  Kaufman.  This  book  is  one 
of  the  most  entertaining  computer 

programming  books  around.  Learn 

computer  programming  the  "painful- 
ly funny  way."  Filled  with  examples 

and  illustrations  plus  a  light  sprink- 
ling of  jokes.  Guaranteed  to  teach 

you  FORTRAN.  273  pp.  $6.95  (4D) 

A  Simplified  Guide  to 
familiarity  with  computer  program-     p^-f-a-  Dmnramminn 
ming  and  who  wish  to  get  acquainted     ronran  programming 

ing  and  who  wish  to  get  acquai 
with  the  PASCAL  language.  The 
Report  is  a  concise  reference  for  both 
programmers  and  implementors.  It 
defines  Standard  PASCAL,  which 
constitutes  a  common  base  between 

various  implementations  of  the 
language.  $7.90  [10B] 

Daniel  McCracken.  A  thorough  first 
text  in  Fortran.  Covers  all  basic 

statements  and  quickly  gets  into  case 
studies  ranging  from  simple  (printing 
columns)  to  challenging  (craps 
games  simulation).  278  pp.  $12.95 

[7F], 

Problem  Analysis  and 
Programming  Style 

How  to  Solve  Problems 
Wayne  Wickelgren.  This  helpful  book 
analyzes  and  systematizes  some  of 
the  basic  methods  of  solving 
mathematical  problems  Illustrative 
examples  include  chess  problems, 

logical  puzzles,  railroad  switching 
problems  and  ones  from  science  and 

engineering.  For  each,  the  author 
provides  hints  for  the  reader  to  tackle 
the  problem  and  then  a  complete 
solution  is  given.  Want  to  solve  a 
complex  problem  with  a  computer? 
Begin  here.  262  pp.  $7.50  [7Y]. 

The  Thinking  Computer: 
Mind  Inside  Matter 

Bertram  Raphael.  Artificial  in- 
telligence, or  Al,  is  the  branch  of 

computer  science  concerned  with 

making  computers  "smarter."  With  a minimum  of  technical  jargon,  this 

book  discusses  the  capabilities  of 

modern  digital  computers  and  how 
they  are  being  used  in  contemporary 
Al  research.  Discusses  the  progress 

of  Al,  the  goals,  and  the  variety  of 
current  approaches  to  making  the 
computer  more  intelligent.  $8.95 [7X] 

The  Little  Book  of  BASIC 

Style:  How  To  Write  a 
Program  You  Can  Read 
John  M.  Nevison.  Learn  how  to  write 

better,  easy-to-follow  programs  with 
Nevison's  rules  of  style  and  turn  out 
legible,  correct  programs.  Two  hours 
of  BASIC  programming  is  all  that  is 

necessary  to  profit  by  this  book.  Con- 
cepts of  problem-solving  and  struc- 
tured programming  are  included.  160 

pp.  $5.95  [9V]. 

The  Art  of  Computer 
Programming 
Donald  Knuth.  The  purpose  of  this 

series  is  to  provide  a  unified,  read- 
able, and  theoretically  sound  sum- 
mary of  the  present  knowledge  con- 

cerning computer  programming 

techniques,  along  with  their  histori- 
cal development.  For  the  sake  of 

clarity,  many  carefully  checked  com- 
puter procedures  are  expressed  both 

in  formal  and  informal  language.  A 
classic  series.  Vol.  1:  Fundamental 
Algorithms.  634  pp  $22.50  [7R].  Vol 
2:  Seminumerical  Algorithms,  624  pp. 

$22.50  [7S].  Vol.  3:  Sorting  and 
Searching.  722  pp.  $22.50  [7TJ 
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Business  Applications 

Accounts  Payable  and 
Accounts  Receivable 
Poole  &  Borchers.  Includes  program 
listings  with  remarks,  descriptions, 
discussion  of  the  principles  behind 
each  program,  file  layouts,  and 
complete  step-by-step  instructions. 
Covers  accounts  payable  and 
receivable  in  regard  to  invoice  aging, 
general  ledger,  progress  billing, 
partial  invoice  payments,  and  more. 
375  pp.  $15.00  [10VJ 

Payroll  with  Cost 
Accounting  in  BASIC 
Lon  Poole.  Includes  program  listings 

with  remarks,  descriptions,  discus- 
sion of  the  principles  of  each 

program,  file  layouts,  and  a  complete 

user's  manual  with  step-by-step 
instructions,  flow  charts  and  sample 
reports  with  CRT  displays.  356  pp. 
$15.00  [10W] 

How  to  Profit  From  Your 
Personal  Computer: 
Professional,  Business 
and  Home  Applications 
T.G.  Lewis.  Put  your  computer  to 
work  for  you.  This  new  guide 
describes  the  use  of  personal  com- 

puters in  common  business 

applications,  including  terms, 
notations,  and  techniques  used  by 
programmers.  256  pp.  $8.95  [10X] 

Small  Computer  Systems 
For  Business 
Gerald  A.  Silver.  Useful  for  operators, 
programmers,  teachers,  students, 
etc.,  this  book  explores  the  world  of 
small  computers:  what  they  are,  how 
they  are  used,  their  internal  structure, 
and  our  means  of  communicating 
with  them.  Describes  assemblers, 
interpreters,  and  compilers,  as  well 
as  operating  systems  and  small 
computer  applications.  254  pp  $11.95 

[10V] 

Some  Common  BASIC 
Programs 
Poole  <&  Borchers.  This  book  com- 

bines a  diversity  of  practical 
algorithms  in  one  book  :  matrix 
multiplication,  regression  analysis, 
principal  on  a  loan,  integration  by 

Simpson's  rule,  roots  of  equations, 
chi-square  test,  and  many  more.  All 
the  programs  are  written  in  a 
restricted  BASIC  suitable  for  most 
microcomputer  BASIC  packages, 
and  have  been  tested  and  debugged 
by  the  authors.  $9.50  [7M] 

BASIC  With  Business 

Applications 
Richard  W.  Lott.  This  book  focuses 

on  the  BASIC  language  and  its 
application  to  specific  business 
problems.  Part  one  introduces  the 
BASIC  language  and  the  concept  of 
logical  flowcharting.  Part  two 
presents  problems  and  possible 
solutions.  Topics  include:  interest 

rate  calculations,  break-even 

analysis,  loan  rates,  and  deprecia- 
tion. This  book  is  a  great  aid  to  the 

beginner  wanting  to  learn  BASIC 

without  having  a  technical  or  scien- 
tific background.  284  pp.  $11.95  [10Z] 

#*      "The  real 
#  purpose  of •  books  is  to 

J     trap  the  mind into   doing 
its  own 

\     thinking.1'    / 

Computing  Milieu 

COMPUTER PCC's  Reference  Book  of 
Personal  and  Home Computing 

Ever  try  to  find  the  address  of  a  man- 
ufacturer of  a  cassette  interface  that  a 

friend  told  you  about  2  weeks  ago? 

Frustrating  isn't  it?  This  book  will  go 
a  long  way  toward  ending  that 
frustration  with  its  comprehensive 
list  of  manufacturers,  stores  and 

products  Also  contains  survey  arti- 
cles on  software,  hardware,  kits  and 

applications  as  well  as  an  index  of  ar- 
ticles from  various  hobbyist  maga- 
zines. Several  bibliographies  too 

$5.95  [7P]. 

Computer  Lib/Dream 
Machine 
Ted  Nelson.  This  book  is  devoted  to 

the  premise  that  everybody  should 
understand  computers.  In  a  blithe 
manner  the  author  covers  interactive 

systems,  terminals,  computer 
languages,  data  structures,  binary 
patterns,  computer  architecture, 
mini-computers,  big  computers, 
microprocessors,  simulation, 
military  uses  of  computers,  computer 
companies,  and  much,  much  more. 
Whole  earth  catalog  style  and  size  A 
doozy!  127  pp.  $7.00  [8P]. 

The  Home  Computer 
Revolution 

Ted  Nelson.  Here  is  one  of  the  most 

controversial  books  on  home  com- 
puters. Nelson  takes  a  look  at  how  the 

"dinky"  computers  got  here,  where 

they  are  where  they're  going  and 
what  will  become  of  the  big  boys  like 

IBM.  This  thought-provoking  and 
highly  opinionated  book  picks  up 
where  Computer  Lib/ Dream  Machine 
left  off.  224  pp.  $2.00  [9U]. 

Space  and  Science  Fiction 
Star  Wars  Album 
The  incredible  behind-the-scenes 
story  of  the  most  extraordinary 
motion  picture  of  our  time  including 
over  a  hundred  exclusive  photos, 
special  effects  secrets,  interviews 
with  George  Lucas,  Carrie  Fisher  and 
Mark  Hamill,  the  Anatomy  of  an 
Android  and  a  technical  glossary. 
Lots  of  color.  76  pp.  $5.95.  [11  A] 

Masterpieces  of  Science 
Fiction 
This  lavishly  illustrated  large  format 
book  has  nine  classic  stories  by  Isaac 

Asimov,  Gregory  Benford,  Ray  Brad- 
bury, Arthur  C.  Clarke,  Harlan 

Ellison,  Robert  Heinlein,  Frank 
Herbert,  A.E.  Van  Vogt,  and  Kurt 
Vonnegut,  Jr.  Fabulous  full  color 
illustrations  throughout.  108  pp. 
$7.95.[11B] 

5?«= 
The  Star  Trek  Star  Fleet 
Technical  Manual 
Franz  Joseph.  This  important 
resource  book  is  packed  with  the 
data  you  need  to  create  or  modify 
STAR  TREK  computer  games.  It 
includes  all  Starship  operating 
characteristics,  defense  and  weapon 
systems,  standard  orbits, 
velocity/time  relationship,  space/war 
technology.  Milky  Way  galaxy  charts. 
Federation  codes,  etc.,  etc.  A 

national  best  seller.  Large  format, 
vinyl  binder.  180  pp  $7.95  [8C]. 

Star  Wars  Portfolio 
Complete  technical  specifications 
and  engineering  drawings  of  ships, 
space  stations,  and  droids  of  both 
The  Imperial  Empire  and  the  rebels.  A 
vital  resource  book.  180  pp.  $7.95 
[11C] 

To  Order 
Use  the  bound-in  order  form  or  send 
your  check  for  books  plus  $2.00 
shipping  and  handling  per  order 
(Foreign:  $1.25  per  book)  to  Creative 

Computing,  P.O.  Box  789-M, 
Morristown,  NJ  07960.  NJ  residents 
add  5%  sales  tax.  Visa  or 

MasterCharge  are  acceptable  also. 
For  faster  service,  call  in  your  bank 
card  order  toll  free  to: 

800-631-8112 
(in  NJ  call  201  540-0445) 
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Building  Your  Own 
Small  Computer  Systems 
Handbook 
Sol  Libes.  The  emphasis  throughout 
this  primer  is  on  the  important 
practical  knowledge  that  the  home 
computer  user  should  have  to  be  able 
to  intelligently  purchase,  assemble, 
and  interconnect  components,  and 
to  program  the  microcomputer.  Only 
a  minimal  knowledge  of  electronics  is 
required  to  use  this  book.  196  pp. 
$8.45  [11D) 

The  Best  of  Byte,  Vol  1 
Helmers  <&  Ahl.  Contains  the  majority 
of  material  from  the  first  12  issues  of 

Byte  magazine.  The  146  pages 
devoted  to  hardware  are  crammed 

full  of  how-to  articles  on  everything 
from  TV  displays  to  joysticks  to 
cassette  interfaces  and  computer 
kits.  Also  125  pages  of  software  and 

applications  ranging  from  on-line 
debuggers  to  games  to  a  small 
business  accounting  system.  A  sec- 

tion on  theory  examines  the  how  and 
why  behind  the  circuits  and 

programs.  386  pp.  $11.95  [6F]. 

How  to  Build  a  Computer- 
Controlled  Robot 
Tod  Loofbourrow.  Every  step  of  the 
construction  is  explained,  with 

photographs  and  diagrams.  The 
complete  control  programs  for  a 
robot  are  clearly  written  out.  The 
robot  can  be  built  within  the  budget 
of  the  average  hobbyist  and  the  only 
technical  requirement  for  building 

him  is  the  ability  to  read  and  under- 
stand a  circuit  diagram.  144  pp.  $7.95 

[11E] 

Build  Your 

Own  Workin 
Robot 

David  Heiserman.  Complete  plans, 
schematics  and  logic  circuits  for 
building  a  robot.  Not  a  project  for 
novices,  this  robot  is  a  sophisticated 
experiment  in  cybernetics.  You  build 

him  in  phases  and  watch  his  cap- 
abilities increase  and  his  personality 

develop.  Phase  I  is  leash  led,  Phase  II 

has  a  basic  brain,  while  Phase  III  re- 
sponds and  makes  decisions.  238  pp. 

$5.95  [9M]. 

Power  Semiconductor 
Handbook 

Covers  high-power  transistors  and 
related  switching  devices.  Want  your 
computer  to  control  some  external 
device?  Then  this  is  the  book.  800  pp. 
$3.95  [9C]. 

iNothing  is    as   easy   as    it    looks 99 

Pocket  Calculators 
Games  With  The  Pocket 
Calculator 
Sivasailam  Thiagarajan  and  Harold 
Stolovitch.  A  big  step  beyond  tricks 

and  puzzles  with  the  hand  calculator, 
the  two  dozen  games  of  chance  and 

strategy  in  this  clever  new  book 
involve  two  or  more  players  in 
conflict  and  competition.  A  single 

inexpensive  four-banger  is  all  you 
need  to  play.  Large  format.  50  pp 
$3.95  [8H]. 
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Games,  Tricks  and 
Puzzles  For  A  Hand 
Calculator 
Wally  Judd.  This  book  is  a  necessity 
for  anyone  who  owns  or  intends  to 
buy  a  hand  calculator,  from  the  most 

sophisticated  (THE  HP65,for  exam- 

ple) to  the  basic  "four  banger."  110 
pp.  $4.95  [8D]. 

Art,  Music,  and  Literature 

Artist  and  Computer 
Ruth  Leavitt.  This  unique  art  book 
covers  a  multitude  of  computer  uses 
and  the  very  latest  techniques  in 

computer-generated  art.  In  its  pages, 
35  artists  explain  how  the  computer 

can  be  programmed  either  to  ac- 

tualize the  artist's  concept  (such  as 
the  visualization  of  fabric  before  it  is 

woven)  or  to  produce  finished  pieces. 
Over  160  examples,  some  in  full 
color.  122  pp.  $4.95  softbound  (6D], 
$10.00  hardbound.  [6E] 

The  Technology  of 
Computer  Music 
Max  Matthews.  If  you're  interested  in 
creating  music  on  your  micro- 

computer, here  is  an  excellent  source 

book  written  by  the  "Father  of  Com- 
puter Music."  Includes  funda- 
mentals of  digital  sound  generation, 

including  the  sampling  theorem, 
digital  to  analog  converters,  analog 
to  digital  converters,  filtering  and 
storage  of  musical  data.  Also,  a 
description  of  MUSIC  V,  a  high  level 
music  language.  $16  hardcover [1  ON] 

for  C/vr 

COMPUTERS, 
COMPUTERS, 
COMPUTERS 
In  Fiction  And  In  Verse 
D.  Van  Tassel,  Editor.  This  collection 
of  stories,  commentaries  and  poems 

project  the  reader  into  a  world  where 
lifestyles  are  dominated  by  the  com- 

puter to  an  extent  far  greater  than 
they  are  by  the  telephone  today.  By 
revealing  reactions  and  effects,  the 
stories  offer  the  reader  insight  into 

what  is  a  potential  reality  Cleverly- 
written,  this  book  should  entertain 

anyone  who  is  aware  of  the  com- 
puter's impact  on  society.  Includes 

work  by  such  distinguished  writers  as 
Gordon  R.  Dickson,  Art  Buchwald, 
Michael  Shaara  and  Bob  and  Ray. 
192  pp.  $6.95  [9XJ. 

To  Order 
Use  the  bound-in  order  form  or  send 

your  check  for  books  plus  $2.00 
shipping  and  handling  per  order 
(Foreign:  $1.25  per  book)  to  Creative 

Computing,  P.O.  Box  789-M, Morristown,  NJ  07960.  NJ  residents 
add  5%  sales  tax.  Visa  or 

MasterCharge  are  acceptable  also. 
For  faster  service,  call  in  your  bank 
card  order  toll  free  to: 

800-631-8112 
(in  NJ  call  201  540-0445) 
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Cornpieat Wc  welcome  entries  from  readers  for  the 

"Cornpieat  Computer  Catalogue"  on  any 
item  related,  even  distantly,  to  computers. 
Please  include  the  name  of  the  item,  a  brief 
evaluative  description,  price,  and  complete 
source  data.  If  it  is  an  item  you  obtained 
over  one  year  ago,  please  check  with  the 
source  to  make  sure  it  is  still  available  at  the 

quoted  price. 
Send  contributions  to  "The  Compleat 

Computer  Catalogue,"  Creative  Com- 
puting,  P.O.  Box  789-M,  Morristown,  NJ 07960. 

COMPUTERS 

PRODIGY  ONE  FROM 
COMPUTER  MART  OF 
NEW  JERSEY 

Computer  Mart  of  New  Jersey  has 
announced  the  formation  of  Prodigy 
Systems,  Inc.,  a  new  division 
specializing  in  the  manufacture  of 
low  cost,  small  business  computer 
systems. 

The  Prodigy  line  of  computers  fea- tures integrated  systems  01  hardware 
and  software  and  uses  Protege,  a 
language  developed  specifically  for 
use  in  the  development  of  software  for 

Prodigy's  turn -key  systems.  The 
Prodigy  One  computer  will  carry  a 
retail  price  of  $12,000. 
Prodigy  Systems  is  currently 

recruiting     distributors     for     its 
Products.  Prodigy  Systems,  Inc.,  497 
toute  27,  Isehn,  NJ  08830. 

CIRCLE  225  ON  READER  SERVICE  CARD 

TELERAY'S  "MEMORY 

MACHINE" 

Teleray's  Model  12  offers  48  lines  of 
display  memory  (with  a  rolling  24-line 
window),  plus  6500  characters  of 
function  memory  which  can  be  used 
to  store  display  data  for  later  editing 

or  transmission.  This  "parking memory  capability  expands  the 
editing  work  space  to  128  lines  (more 
than  5  full  pages)  of  data. 

It  can  be  used  either  interactively 
(e.g.,  data  inquiry,  computer-aided 
instruction)  or  for  off-line  editing  or 
program  development.  Its  expanded 
function  memory  holds  up  to  32 
programmable  functions  -  text,  forms, 
control  sequences  loaded  from  either 
keyboard  or  host  computer.  It  offers 
complete  editing  capability,  in- 

cluding insert/delete,  five-segment 

clear,  programmable  tabs  and  dis- playable  control  codes  (monitor 
mode),  plus  five  field  modifiers: 
protect,  aim,  blink,  inverse  video  and 
underline,  programmable  in  any 
combination.  $1690. 

Telray,  Box  24064,  Minneapolis, 
MN. 

CIRCLE  226  ON  READER  SERVICE  CARD 

SMALL  BUSINESS  SYSTEM 

Psytek,  Inc.,  introduces  a  desk  top 
computer  system.  The  Psytek  770 
comes  complete  with  all  necessary 
hardware  and  one  ready-to-run 
software  package.  Currently 
available  standard  packages  include: 
General  Ledger,  Accounts 
Receivable,  Accounts  Payable, 
Payroll,  Inventory  Management, 
CPA  Management  System,  and  a 
Name  and  Address  System. 

The  computer  utilizes  the  Multibus 
board  structure.  External  system 
storage  is  handled  by  two  IBM 
compatible  floopy  disks.  A  30  line  by 
80  column  full  size  display  screen  is 
standard,  as  is  a  detachable  keyboard 
with  separate  numeric  pad.  Any 
number  of  additional  parallel  inter- 

faced printers  may  be  purchased  with 
the  computer.  $9,955. 

Psytek,  Inc.,  1900  Pickwick  Ave., 
Glenvipw.  I L  60025  .  (312)  729-3200 
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MULTI-USER  COMPUTER 
SYSTEM 

Basic  Time  announces  a  10  million 
character  hard  disk  computer  system 
for  the  small  business  user.  The  B-200 
is  a  multi-user  system  that  will  handle 
up  to  four  CRT's  or  printers  in  any combination. 
The  single  board  CPU  utilizes  the 

2901  microcomputer  to  emulate  the  16 
bit  instruction  set  of  the  Data  General 
Nova.  The  operating  system  includes 
full  system  utilities,  and  extended 
Basic  with  random  access  data  files. 
Disk  files  contain  diagnostics  for  all 
system  devices. 
A  General  Business  Application 

Software  package  complete  with 
documentation  is  included.  The  com- 

plete system  is  packaged  in  a  desk 
with  a  separate  printer  stand.  $19,- 
995.00. 

Basic  Time,  1215  E.  El  Segundo 
Blvd.,  El  Segundo,  CA  90245.  (213) 
322-4435. 
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A.C.  POWER 
CONTROL  for  ALL 
COMPUTERS  or 
COMPLETE  TURNKEY 
SYSTEMS 

Interface  TO  the  Real  World  with  GIMIX  Relay 
Driver  Boards.  Connects  to  any  Computer 
through  a  20  ma.  current  loop  (up  to  4 

Boards -128  Relays  per  port). 
Interface  FROM  the  Real  World  with  GIMIX 

•  OPTO  BOARDS  (up  to  34  switch  closures  with  one  8  bit 
Parallel  I/O  Port) 

•  16  BUTTON  KEYPADS 

•  35  BUTTON  ALPHANUMERIC  KEYPADS 

A  Broad  Range  of  6800  Systems 
and  Boards  Compatible 
with  the  SS50  Bus 

>v 

MAINFRAME:  Includes  chassis,  power 

supply,  switches,  fan  and  mother  board  . .  $  798.19 

16K  SYSTEMS:  Mainframe,  plus  6800  CPU, 

1 6K  Static  Ram  and  choice  of  I  /  0 ....  $1 344 .  29 
Other  packages  available. 

16K  Static  RAM 

Boards  for  the 
SS-50  Bus 
•  Gold  bus  connectors 
•  4  separate  4K  Blocks 
•  Individual  Addressing, 
Write  Protect,  and  Enable/ 
Disable  for  each  blocK 

*29813    
As  above 

with  Sockets 
and  Software 

control  features 

s36816 All  GIMIX  memory  boards  are  assembled, 
Burnt-ln  for  2  weeks,  and  tested  at  2  MHz. 

Add  $32.00  for  250  ns  parts 

Tl  TMS  4044's  —  10%  SUPPLY 
(Not  an  "equivalent",  but  the  real  thing!) 

450  ns  $5.90  each       250  ns  $6.90  each 

8KPR0M  BOARD   $   98.34 

4KPPD  PROM  BOARD,  Burner  and  Duplicator.  . .    198.35 

2708's   each       7.90 
64or32x  16  VIDEO  BOARD      198.71 

80  x  24  SUPER  VIDEO  BOARD  with  user  programmable  RAM 
character  generator      458.76 

Serial  l/0's   1  Port  $  88.41  4  Port    198.43 

Parallel  I /O's.  ...2  Port  $  88.42         8  Port    198.45 
Add  $5.  handling  charge  on  orders  under  $200. 

inc. Gimix 
1337  WEST  37th  PLACE 
CHICAGO,  ILLINOIS  60609 
(312)  927-5510  •  TWX  910-221-4055 

Quality  Electronic  products  since  1975. 

MEMORY 

WUNDER-BUSSS-100 
BUS  BOARDS 

Thinker  Toys  now  has  available  the 
WunderBuss  S-100  bus  board  in 
three  sizes:  8-slots,  12-slots,  and  20- 
slots.  These  boards  all  feature  Noise 
Guard,  the  noise  squelching  system 
which  fields  signal  paths  ana  actively 
terminates  all  data  lines. 

Signal  isolation  is  achieved  by  a 
cross-coupled  system  of  ground  lines 
which  are  interlaced  between  signal 
lines  and  cross-coupled  ground 
planes.  Further,  each  data  line  is 
actively  terminated  by  a  circuit  which 
absorbs  signal  reflections  and  noise. 
Thinker  Toys,  5221  Central  Ave., 

Richmond,  CA  94804.  (415)  524-2101. 

16K  RAM  MEMORY  LITERATURE 

A  data  sheet  describes  two  26Kbyte 
static  RAM  memory  boards  from 
Industrial  Micro  Systems. 
The  memories  feature  on-board 

memory  management  system  which 
allows  working  memory  to  be  ex- 

panded to  greater  than  64  K.  Memory 
access  time  is  quoted  at  either  250  or 
450  nanoseconas. 
Other  features  of  this  S-100  bus 

board  include  a  dedicated  ROM 
option  -  shunt  selectable  -  to  disable 
from  1  to  15  Kbytes  in  IK  increments 
from  either  end  of  memory. 

Industrial  Micro  Systems,  Inc.,  628 
N.  Eckhoff,  Orange,  CA  92668.  (714) 633-0355. 
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TRS  80  DISK  BASED  BUSINESS  SOFTWARE 

ALL  PACKAGES  UTILIZE  RANDOM  ACCESS.  EXTEN- 
SIVE ERROR  TRAPPING.  EFFICIENT  CODE,  FOLLOW- 

UP  ASSISTANCE,  USER  DESIGNED  SCREENS,  AND 

MUCH  MORE.  WE'RE  NOT  "CHEAP"  BUT  WE'RE DE-BUGGED. 

INVENTORY  REPORTING  INCLUDES  8L8.  RE- 
ORDER, Olh.  VEN,  COST.  REC 

RANDOM  ACCESS  BY  ITEM  #  OR 
BY  STOCK  #.  100  VENDORS  1400 
ITEMS. 

GENERAL  LEDGER  200  ACCTS  +  CONTRA  (USER  DE- 
FINED). TRAIL  BAL.  PAL,  BAL 

SHEET.  JOURNAL  LISTING. 

CHART  OF  ACCTS.  DOESNT  AC- 
CEPT O/B  JOURNALS. 

PAYROLL 

ACCTS  REC 

MAIL/LIST 

GAMES   PACK 

SAL/HRLY  INS  DED  +  2  MISC. 
FULL  REPORTING  FICA,  STATE. 
FED.  F.U.T.  A.  80  +  EMPLOYEES. 

BAL  FWD.  AGING  AND  BILLING 
RPTS.  RECORDED  BY  INV  «  OR 
CHECK  #.800  ACCTS. 

SORT  BY  ZIP.  NAME.  USER 
CODES.  FULL  OR  PARTIAL 

PRINTING.  4  LINES  N/A.  SUP- 
PORTS 900. 

0  GAMES  INCLUDING  80-OUT 
(BREAKOUT).  DISK  OR  TAPE. 
TAPE  (16K  LEVEL  2)  DISK  (82K 
RAM) 

WHOOPS  rM  RUNNING  OUT  OF  ROOM 
PRICES:  INVEN.G.L.,  PAYROLL.  A/R         $286.00 

MAIL/LIST  79.96    GAMES  PACK!  39.96 

ALSO  AVAILABLE  JOB  COSTING*  PAYABLES.  AND 
CUSTOM  APPLICATIONS  AND  FREE  UP  TO  DATE  IN- 

FORMATION   ABOUT    NEW    AND    FUTURE    TRS-80 
PRODUCTS. 

AFFORDABLE  BUSINESS  SYSTEMS  INC. 
2101 E.  BROADWAY  RD.,  SUITE  NO.  11 

TEMPE,  AZ  86282  TEL.:  802-988-3339 

SPEND  A  DIME  AND  CALL  FOR  MORE  INFORMATION 
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Problems  For 

Computer  Solution 
At  last,  a  book  of  practical  and  stimulating 

exercises  for  teaching  the  basics  of  computer 

problem-solving.  Problems  for  Computer 
Solution,  by  Stephen  }.  Rogowski,  is  an  ideal 
instructional  aid.  This  edition  is  designed  to 

encourage  research  and  preliminary  investigation 
through  problems  in  many  subject  areas:  algebra, 
trigonometry,  arithmetic,  geometry,  number 

theory,  probability,  statistics,  calculus  and 
science. 

Problems  for  Computer  Solution  is  chock 

full  of  challenging  problems  like  "The  Faulty 
Speedometer  Stopper",  "The  Famous  Indian 
Problem",  "Pascal's  Triangle  (The  Challenging 

Way)",  "Love  Letter",  "Telephone  Book 

Problem",  and  "Computer  Verse  Forms". 
Several  special  interest  problems  are  posed  which 
deal  with  unsolved  problems  in  mathematics. 

The  b(x>k  can  be  used  with  any  computer- 
oriented  course  at  the  high  school  or  college  level 

or  for  self  learning.  Solutions  in  the  Teacher's Edition  are  given  in  Basic,  but  any  programming 

language  can  be  used  to  solve  the  problems. 
Problems  for  Computer  Solution  costs 

$4.95  (106  pages,  softbound).  Teacher's Edition  (with  solutions)  $9.95.  Add  $1.00  for 

shipping  and  handling.  NJ  residents  add  5% 
sales  tax.  Substantial  discounts  are  available  on 

quantity  orders.  Call  o\  u-utc  for  information. 
Send  order  and  payment  to  Creative  Computing, 

Box  789-M,  Morristown,  hi)  07960.  For  faster 
response  call  in  bankcard  order  toll  free: 

800-63  1 -Hi  12 
(in  NJ,   201-540-0445) 

A 
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TERMINALS  &  I/O 

PRINTER  FROM  MALIBU 

The  Model  165  printer  from  Malibu 
can  be  operated  in  three  modes:  as  a 
high-speed  dot  matrix  printer  at  165 
characters  per  second;  a  reduced  speed, 
letter-quality  dot  matrix  printer  at  90 
cps;  or  a  full-graphics  matrix  printer. 

Applications  such  as  computer  por- 
traits, custom  character  sets  (Japanese, 

Katakana,  music  symbols,  etc.)  and 
hi-density  characters  for  word  proces- 

sing are  possible.  Complete  dot  control  is 
provided  for  60x72  dots/inch.  Some 
features  of  the  165  include:  underlining, 
expanded  characters,  programmable 
horizontal  and  vertical  tabs,  selectable 
left  margin,  easy  user-adjustable  platen 
(up  to  6-part  forms)  and  a  time-delay feature  which  shuts  off  the  fan  when  the 
printer  is  idle.  $2395. 

Malibu  Design  Group,  Inc.,  8900  Eton 
Ave.,  Suite  G,  Canoga  Park,  CA  91304. 
(213)  998-7694. 
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MPI  DOT  MATRIX  IMPACT 
PRINTER 
M8\  w^iwwras  the  Model  88T  Dot 

Matrix  Impact  Printer.  Features  in- 
cludes: 100  characters-per-second  bi- 

directional printing  and  print  line 
formats  of  80,  96  or  132  columns,  a  full 
upper  and  lower  case  96  character 
ASCII  set  printed  in  a  7x7  matrix  for 
crisp,  clear  printing  on  the  original 
plus  two  copies,  double  wide 
characters  are  software  selectable 
and  can  be  intermixed  on  any  line  for 
message  high-lighting. 
Forms  handling  is  implemented 

with  a  stepper-motor  driven  tractor 
paper  feed  system  that  can  be  ad- 

justed to  accept  fan-fold  forms  vary- ing from  one  to  9.5  inches  in  width. 
$749. 
MPL  2099  West  220  South,  Salt 

Lake  City,  UT,  (801)  973-6053. 

RADIO  SHACK  LINEPRINTERS 

Two  line  printers,  introduced  by 
Radio  Shack  for  use  with  their  TRS-80 
Microcomputer  Systems,  can  also  be 
used  witn  most  other  computers 
having  parallel  I/O  ports. 
The  TRS-80  line  Printer  III 

provides  full  15-inch  wide  132 
character  lines  and  prints  at  120 
characters  per  second  in  9x7  dot 
matrix  upper  and  lower  case  letters. 

The  printing  head  prints  in  both 
directions  as  it  moves  across  the 

paper.  $1,999. TRS-80  line  Printer  II  also 
produces  expanded  as  well  as  upper 
and  lower  case  letters  using  a  7x7  dot 
matrix  format.  Speed  is  50  characters 
per  second  on  8-inch  lines  of  80 
characters  each.  It  operates  in  both 
friction-feed  and  pinleed  modes  and 
can  handle  continuous  roll  paper, 
single  sheets  and  continuous  forms 
up  to  9V2  inches  wide  with  an  original 
and  up  to  two  copies.  $999. 
Radio  Shack,  1300  One  Tandy 

Center,  Fort  Worth,  TX  76102.  (817) 
390-3272. 
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DataSoft 
Research 
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By  Notronics 

ASCII/BAUDOT, 
STAND  ALONE 

Computer  SSL 
Terminal 
The  Netronics  ASCII/BAUDOT  Computer  Terminal  Kit  is  a 

microprocessor-controlled,  stand  alone  keyboard/terminal 
requring  no  computer  memory  or  software.  It  allows  the  use  of 
either  a  64,  or  32  character  by  16  line  professional  display  for- 

mat with  selectable  baud  rate,  RS232-C  or  20  ma.  output,  full 
cursor  control  and  75  ohm  composite  video  output. 

The  keyboard  follows  the  standard  typewriter  configuration 
and  generates  the  entire  128  character  ASCII  upper/lower  case 
set  with  %  printable  characters.  Features  include  onboard 
regulators,  selectable  parity,  shift  lock  key,  alpha  lock  jumper, 
a  drive  capability  of  one  TTY  load,  and  the  ability  to  mate 
directly  with  almost  any  computer,  including  the  new  Ex- 

plorer/85 and  ELF  products  by  Netronics. 
The  Computer  Terminal  requires  no  I/O  mapping  and 

includes  Ik  of  memory,  character  generator,  2  key  rollover, 
processor  controlled  cursor  control,  parallel  ASCII/BAUDOT 
to  serial  conversion  and  serial  to  video  processing — fully 
crystal  controlled  for  superb  accuracy.  PC  boards  are  the 
highest  quality  glass  epoxy  for  the  ultimate  in  reliability  and 
long  life. 

VIDEO  DISPLAY  SPECIFICATIONS 
The  heart  of  the  Netronics  Computer  Terminal  is  the  micro- 

processor-controlled Netronics  Video  Display  Board  (VID) 
which  allows  the  terminal  to  utilize  either  a  parallel  ASCII  or 
BAUDOT  signal  source.  The  VID  converts  the  parallel  data  to 
serial  data  which  is  then  formatted  to  either  RS232-C  or  20  ma. 
current  loop  output,  which  can  be  connected  to  the  serial  I/O 
on  your  computer  or  other  interface,  i.e..  Modem. 

When  connected  to  a  computer,  the  computer  must  echo  the 
character  received.  This  data  is  received  by  the  VID  which 
processes  the  information,  converting  to  data  to  video  suitable 
to  be  displayed  on  a  TV  set  (using  an  RF  modulator)  or  on  a 
video  monitor.  The  VID  generates  the  cursor,  horizontal  and 
vertical  sync  pulses  and  performs  the  housekeeping  relative  to 
which  character  and  where  it  is  to  be  displayed  on  the  screen. 

Video  Output:  1.5  P/ Pinto  75  ohm  (ElA  RS-170)  •  Baud  Rate: 
110  and  300  ASCII  •  Outputs:  RS232-C  or  20  ma.  current  loop 
•  ASCII  Character  Set:  128  printable  characters— 

••Wtt'O**,-./0123456789:  ;<=>? 
wBcr^wi3Kut«p«sTuuyxvz[\r_ 
x  abcd«f  9M  ikl«ftopqrsUwxvz<5HI 
BAUDOT  Character  Set:  ABCDEFGHIJKLMNOPQ 
RSTUVWXYZ-?:*3$*().,9014!S7;2/68* 
Cursor  Modes:  Home,  Backspace,  Horizontal  Tab,  Line  Feed, 
Vertical  Tab,  Carriage  Return.  Two  special  cursor  sequences 
are  provided  for  absolute  and  relative  X-  Y  cursor  addressing  • 
Cursor  Control:  Erase,  End  of  Line,  Erase  of  Screen,  Form 
Feed,  Delete  •  Monitor  Operation:  50  or  60Hz  (jumper 
selectable. 

Continental  U.S.A.  Credit  Card  Buyers  Outside  Connecticut 
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CALL  TOLL  FREE  800-243-7428 
To  Order  From  Connecticut  Or  For  Technical 

■  Assistance,  Etc.  Call  (203)  354-9375 
Netronics  R&D  Ltd.,  Dept.  CC  -II 
333  Litchfield  Road,  New  Milford,  CT  06776 

Please  send  the  items  checked  below — 
D  Netronics  Stand  Alone  ASCII  Keyboard/Computer 

Terminal  Kit,  $149.95  plus  $3.00  postage  &  handling. 

Deluxe  Steel  Cabinet  for  Netronics  Keyboard/Termi- 
nal In  Blue/Black  Finish,  $19.95  plus  $2.50  postage 

and  handling. 
Video  Display  Board  Kit  alone  (less  keyboard),  $89.95 
plus  $3  postage  &  handling. 

12"  Video  Monitor  (10  MHz  bandwidth)  fully  assem- 
bled and  tested,  $139.95  plus  $5  postage  and  handling. 

D  RF  Modulator  Kit  (to  use  your  TV  set  for  a  monitor), 
$8.95  postpaid. 

D  5  amp  Power  Supply  Kit  In  Deluxe  Steel  Cabinet 
( ±  8VDC  @  5  amps,  plus  6-8  VAC),  $39.95  plus  $2 
postage  &  handling. 

Total  Enclosed  (Conn.  res.  add  sales  tax)  $   

By- 
□  Personal  Check  □  Cashiers  Check /Money  Order 
□  Visa  D  Master  Charge  (Bank  #   ) 

Acct.#      

Signature 
Print 
Name   

_Exp.  Date 

Address 

City   

Zip 

> 

SPINTERM  SYSTEM  PRINTERS 

Input  Output  Unlimited  announces 
the  Spinterm  Svstem  printer.  Con- 

sisting of  two  basic  units;  the  PS- 
20KSR  Data  Terminal  and  the  PS- 10 
Receive  Only  printer. 

A  print  'thimble,'  variable  force servocontrolled  print  hammer  and  an 
electronic  positioner  combine  to 
provide  a  maximum  printing  speed 
of  55cps  with  sharp  definition  in 
printing  quality. 

Uses  of  the  printers  include;  word 
processing,  OCR,  graphing  and 
report  generation.  Also  proportional 
spacing,  various  types  of  paper  feeds, 
different  print  fonts,  foreign 
language  print  fonts  and  ribbon 
cartridges  are  available  as  options. 
Input  Output  Unlimited,  5922 

Kester  Ave.,  Van  Nuys,  CA  91411. 

(213)  997-7791. 
V      CIRCLE  235  ON  READER  SERVICE  CARD 

VIDEO  BOARD  FROM 
SMOKE  SIGNAL 

Smoke  Signal  Broadcasting  an- nounces its  SS-50  bus  video  display 
board  featuring  the  MC6845  CRT 
controller  chip  to  provide  control  over 
display  formats. 

Called  the  VDB-1  Smoke  Writer,  it 
controls  a  80x24  display  with  32 
graphic  characters  and  has  upper 
and  lower  case  characters  with  lower 
case  descenders.  128  character 

graphics  are  optional. 
Other  features  include:  reduced  in- 

tensity or  reversed  video;  program- 
mable display  rate  (10-5000 

characters  per  second);  protected 
fields;  addressable  cursor;  2K  video 
display  RAM  accessible  by  the  CPU 
as  standard  RAM  memory;  128  bytes 
of  scratch  p;ad  RAM;  and  1 K  EPROM 
for  software  drivers.  $349. 
Smoke  Signal  Broadcasting,  31336 

Via  Colinas,  Westlake  Village,  CA 

91361.(213)889-9340. 
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apple  tv  &  computing 
2606  South  Robertson  Blvd 

LOS  ANGELES.  CALIFORNIA  y0034 

(213)  559-4268 

CBM  MEANS  BUSINESS!! 

The  new  COMMODORE  CBM 
with  Intelligent  Dual  Minifloppy 
and  Tractor  impact  printer  is  taking 
the  lead  in  its  price  class! 

CBM  WORD  PROCESSOR 

is  a  FULL  FEATURE  Direct  Cursor 

Editor,  with  features  like  auto 
repeat,  auto  insert  and  delete, 
global  search  and  find,  scrolling, 

full  justification. 

It's  superfast  formatter  and  out- 
put section  gives  you  capabilities  of 

tremendous  throughput  at  lower 
cost! 

Couple  one  to  our  Centronics 
753  printer  and  you  have  130  to  150 
CPS!! 

Also  available  for  the  CBM: 

GEN'L  LEDGER,  A/P-A/R,  PAYROLL 
Based  on  Osborne  &  Assoc,  books, 

these  are  well  documented,  effi- 
cient programs.  $125  per  Module, 

or...  only  $450  complete  pack. 

MasterCharge,  Visa  Welcome 

MICROPOLIS 

CCA  DATA 
MANAGEMENT 
SYSTEM  HIGH 
SPEED  SORT 

This  high  speed  Mach.  Lang.  Sort  allows 
Creative  Computer  Application  s  DMS  sort  and 
merge  to  run  in  at  least  half  the  normal  time 
(depending  on  the  file  length  and  sort  key 
size).  This  program  is  designed  to  be  used  with 
the  DMS  programs,  it  is  very  easily  interfaced. 

ALSO  AVAILABLE:  a  machine  Language  Sort 
Utility.  The  utility  is  designed  to  be  easily 
interfaced  to  YOUR  BASIC  programs.  The  sort  is 
100  times  faster  than  the  best  written  BASIC 
sort.  We  also  offer  a  Mach.  Lang.  Mailing  Label 
Program.  To  sort  the  maximum  1000  records 
requires  15  seconds.  The  output  options  allow 
for  sorting  by  the  last  name  or  company  name, 
zip  code,  and  a  user  defined  variable. 

COMPLETE  USERS  MANUAL  $10.00 
MAILING  LABEL  (ML)  79.50 
M AILING  LABEL  (BL)  39. 50 
MACH.  SORT  UTILITY  59.50 
DMS  SORT  PACKAGE  69.50 

Available  to  be  shipped  immediately  upon 
receipt  of  your  order  and  payment  (money 
order,  cashiers  check,  Visa  or  Master  Charge). 
A  shipping  charge  of  $2.00  will  be  added  to  all 
orders.  California  residents,  please  add  6%. 
Please  indicate  Basic  3.0  or  4.0  ver  and  memory 
size. 

j^fi  A^SS 

COMPUTER  SERVICES 
P.  0.  Box  81243 
San  Diego,  CA  92138 
(714)438-9137 

D   Send  Me  More  Information     ag  ̂ ^  J 
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MAGAZINES, 
JOURNALS 

NEWSLETTER  FOR  ENGINEERS 

Engineering  Computer 
Applications  Newsletter  (ECAN)  is 
designed  to  inform  and  advise 
engineers  on  how  to  use  advanced 
computer  technology. The  newsletter  will  contain  articles 
on  small  computers,  combining  large 
and  small  computers,  printers, 
plotters,  terminals,  storage  units  ana 
engineering  programs.  The  publisher, 
Engineering  Computer  Applications, 
Inc.,  promises  that  ECAN  will  be 
written  by  engineers  for  engineers 
and  use  of  computer  jargon  will  be 
minimal. 

Charter  subscriptions  will  be  $24 
($30  overseas  airmail)  for  12  monthly 
issues.  Requests  for  a  free  issue  and 
other  inquiries  should  be  directed  to: 
Kent  Jonnson.  Editor,  Engineering 
Computer  Applications  Newsletter,  5 
Denver  Tech  Center,  P.O.  Box  3109- 
P2A,  Englewood,  CO  80111. 
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BOOKS AND 
BOOKLETS 

GUIDE  TO  MICROCOMPUTERS 

Micro  Shopper,  a  business  and  per- 
sonal guide  to  microcomputers,  nas 

been  announced  by  The  Phoenix 
Group,  Inc.  The  72-page  reference  and 
decision-making  book  features  150 
detailed  photographs  of  equipment 
from  more  than  100  manufacturers 
representing  over  500  products. 

The  introduction  offers  a  common 
sense  approach  to  computer  jargon 
and  business  systems  and  software 
are  discussed  in  non-technical  terms. 
$3  95 

P.G.I.  Publishing,  1425  West  12th 
PL,  #106,  Tempe,  AZ  85281.  (602)  894- 
9247. 
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MICROCOMPUTER  SELECTION 
GUIDE 

The  "Guide  to  Desktop  Microcom- 
puter Selection"  is  a  new  publication containing  more  than  one  hundred 

pages  of  comparative  information  on 
the  TRS-80,  Apple,  IBM  5110,  WANG 
2200  Series  Hewlett-Packard  9800 
Series,  and  the  TekTronix  4050  Series 
microcomputer. 
The  Guide  contains  information 

not  readily  available  from  other 
sources,  including  a  glossary  of  terms 
covering  hardware  and  software 
characteristics  of  the  computers  sur- 

veyed and  a  comparative  index  to 
BASIC  commands  and  syntax  used 
by  the  computer.  $13.65. 

Atlantic  Analysis  Corporation,  5 
Koger  Executive  Center,  Suite  219, 
Norfolk,  VA  23502.  (804)  461-1980. 

CIRCLE  239  ON  READER  SERVICE  CARD 

MICROCOMPUTER  RESOURCE 
HANDBOOK 

The  First  New  England  Microcom- 
puter Resource  Handbook,  a  com- 

plete guide  to  microcomputers  and 
their  applications,  has  been  released 
by  The  Boston  Computer  Society. 
Topics  of  interest  to  novices,  prospec- 

tive purchasers  and  system  owners 
are  covered.  Sections  on  product 
comparisons,  application  software, 
buying  tips,  support  devices,  com- 

puter  stores,  introductory  informa- 

tion, publications,  user  groups,  con- 
sultants, books,  repair  companies  and 

other  resources  are  included.  A  glos- 
sary which  defines  buzz  words  in 

terms  of  real  life  situations  is  also  pro- vided. $2. 

The  Boston  Computer  Society,  17 
Chestnut  St.,  Boston,  MA  02108.  (617) 227-9178. 
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for  the  8080  only    $99  95 
FORT//80  is  a  subset  of  Fortran  IV  with  many  powerful  enhancements! 

FORT//80  is  an  advanced  software  development  tool! 
FORT//80  is  AFFORDABLE!! 

FEATURES 
•  F0RT//80  directly  addresses  8080  ports  as  •  Fast;  Runs  up  to  10  times  as  fast  as  PLM 
FORTRAN  variables  •  F0RT//80  directives  specify  location  of  code  in 

•  I/O  drivers  accessed  via  FORTRAN  read/write  memory  at  run-time 
statements  •  Interrupt  and  interrupt  control 

•  F0RT//80  accepts  embedded  in-line  machine  code  •  FORT//80  control  of  interrupts  and  interrupt 
•  8080  condition  codes  are  available  as  FORTRAN  service  lines 

keywords  and  can  be  operated  upon  •  All  code  runs  on  8080, 8085  and  Z80  (upward 
•  Multiple  assignment  operators  accepted  compatibility) 
•  Interleaved  listings  and  object  code  for  quick  •  F0RT//80  is  a  true  resident  compiler  and 
debugging  generates  directly  executable  object  code.  No  run 

•  Symbolic  names  up  to  31  char  long  simplify  time  package  needed 
documentation  •  F0RT//80  is  very  fast.  It  compiles  quickly  and 

•  Constants  expressable  to  base  2, 8, 10, 16  or  as  produces  dense  highly  optimized  code 
char  strings  •  Single  and  double  precision  IBM  format  floating 

•  Compact;  Needs  only  25K  for  compiler  and  point  arithmetic 
minimum  workspace 

™""™  """"""  "pricing"™™""™™""™™ 
FORT//80CPM  version  and  manual  on  8"  diskette   $99.95 
FORT/  /80  Language  manual  separately   20.00 
FORT/ /80  Implementation  manual   20.00 

Sample  diskette  validation  program  and  data   5.00 

Shipping  charges  to  US  and  Canada  postpaid,  overseas  add  $5.00.  Please  add 
appropriate  state  sales  tax.  Master  Charge  and  Visa  accepted. 

1 .  FORT/  /80  is  supplied  on  a  single  use  basis,  subject  to  the  signing  of  a  non-disclo- 
sure agreement. 

2.  FORT//80  can   be  implemented  with   other  disc  operating  systems  using  the 
implementation  manual  or  special  versions  available  by  quotation. 

3.  The  purchase  price  of  manuals  and  sample  programs  will  be  credited  towards 
subsequent  purchase  of  FORT//80  . 

ramsaij  jIs  :lii  li  :v BOX  4072,  ROCHESTER,  NY  14610 

PHONE  ORDERS  CALL  716-271-6487 

Distributors: 

•  Digital  Research  of  Texas,  Box  401565,  Garland,  TX  75040,  (214)  271-2461 

•  Electrolabs  Inc.,  Box  6721,  Stanford,  CA  94305,  (415)  321-5601 

•  Arkansas  Systems  Inc.,  8901  Kanis  Rd.,  Little  Rock,  KS  72205,  (501)  227-8471 

♦Arkon  Electronics  Ltd.,  409  Queen  St.  W.,  Toronto,  ONT  M5V  2A5,  (416)  868-1315 

Dealer  inquiries  invited. 

™Akron  Electronics  Ltd 
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HAYDEN'S 
READY-TO-RUN 

BUG-FREE 
PROGRAMS . . . 
. . .  for  others,  for  yourself. 

SARGON  II 

GRIDIRON: 
A  MICROFOOTBALL  GAME 

BATTER  UP!!: 
A  MICROBASEBALL  GAME 

BACKGAMMON 

SONGS  IN  THE  KEY 
OF  APPLE 

CROSSBOW 

MAYDAY 

GAME  PLAYING  WITH 
BASIC 

SKETCHMODE 
KEYNOTE 

MICROTYPING 

GENERAL  MATHEMATICS-1 
COMPLEX  MATHEMATICS 

ENGINEERING 

MATHEMATICS-1 

Give  one  this  holiday  season! 

Hayden  Book  Company,  Inc. 
50  Essex  Street,  Rochelle  Park,  NJ  07662 

FLOPPY  DISCS 

*
\
 

EXIDY  DEBUTS  VIDEO/DISKS 

V 

DOUBLE-DENSITY  DRIVES 
FOR  TRS-80 
Percom  Data  Company  announces 

a  dual  drive  mini-disk  unit  featuring 
double-density  storage  for  the  TRS- 80. 

The  TFD-1000  unit  provides  800K 
bytes  of  on-line  storage.  Two  systems 
(four  drives)  may  be  used  with  a  TRS- 
80  to  provide  1.6M  bytes  on  line. 

It  is  supplied  complete  with  an 
interconnecting  came  (accom- 

modating one  or  two  units),  a 
Peripheral  Adapter  Module  (PAM) 

PC  card,  Percom's  MICRODOS operating  system,  and  support 
documentation.  $2495. 
Percom  Data  Co.,  211  N.  Kirby, 

Garland,  TX  75042.  (800)  527-1592. 
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Exidy  introduces  a  Video/Disk  for 
the  Sorcerer  computer.  It  contains  a 
12"  video  display  and  dual  mini- 

floppy disk  drives  with  data  storage 
capacity  of  630 K  words.  The  swivel 
based  unit  attaches  directly  to  the 

Sorcerer  computer's  keyboard enclosure  to  form  a  desktop  computer 
system  for  small  business  data 
processing.  Resolution  is  240x512 
pixels.  Software  included  consists  of 
CP/M,  Z80  Assembler,  text  editor, 
linking  loader  and  Microsoft  Disk 
Extended  Basic.  $2,995. 

Exidy  Data  Products,  390  Java  Dr., 
Sunnyvale,  CA  94086. 
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:    (CURSOR 
The   Original   Cassette   Magazine 
for  the  Commodore  PET. 

•  Five  excellent  programs  come  to  you 
each  month  on  a  C-30  cassette,  ready 
to  load  and  run. 

•  Every  issue  has  an  animated  "Front 
Cover"  that  uses  PET  graphics  to  the 
fullest. 

•  Compare  value:  each  issue  of 
CURSOR  includes  a  featured  program 
that  would  cost  $7.95  to  $12.95  else- 
where! 

•  CURSOR  is  mainly  entertainment,  but 
we  also  publish  useful  utility  pro- 

grams, as  well  as  educational  and 
business  programs. 

•  With  each  monthly  CURSOR  cassette, 
you  also  receive  CURSOR  notes  with 
written  instructions  for  the  programs, 
and  a  fresh,  opinionated  look  at  our 
crazy  industry. 

CURSOR  =  High  Quality 
PET  Software 

D  12  issues  only  $33  in  US  & 
Canada 

D  6  issues  for  $20 

D  Sample  Copy  $3.95 

We  Accept  VISA  and  Mastercharge 

Address 

City 

State/Zip 

Programs  for  your  ATARI® 

IRIDIS  is  a  monthly  cassette  magazine 
of  programs  for  the  ATARI  400  and 
800  personal  computer. 

You  get  four  excellent  programs  each 
month  on  a  high  quality  C-30  cassette, 
ready  to  load  and  run. 
Each  issue  of  IRIDIS  has  an  animated 
"Front  Cover"  that  will  delight  your 

eyes! 

With  each  cassette  you  get  IRIDIS 

Notes,  a  lively  newsletter  of  informa- 
tion about  the  ATARI  computer.  You 

may  disagree  with  our  opinionated 
editors,  but  you'll  never  be  bored! 
IRIDIS  brings  you  fun  and  games, 
education,  and  business  programs 
and  "software  tools"  that  will  help  you 

enjoy  your  ATARI. 

D     12  issues  for  $39.95  in  US 

&  Canada 
D    4  issues  for  $14.95 

D    Sample  copy  $4.95 

We  Accept  VISA  and  Mastercharge 

Nam*   

Address     
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CURSOR,  Box  550,  Goleta,  CA  93017 

Our  Subscribers  are  Haoov  PeoDle! 
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City 

State/Zip 

IRIOIS,  Box  550,  Goleta,  CA  93017 
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CDC'S  CARTRIDGE  DRIVE 
INTERFACED  TO  S-100 
SYSTEMS 

MicroAge  Wholesale  has  an- 
nounced the  development  of  an  inter- 

face capability  for  the  Control  Data 
Corporation  CMD  16/16  cartridge 
drive  to  North  Star  and  Alpha  Micro- 
based  microcomputer  systems.  The 
design  permits  maximum  utilization 
of  operating  software  due  to  expanded 
capacity  and  speed  of  the  hard  disk. 
MicroAge  includes  the  drive,  S-100 
controller,  .  software  interface  and 
disk  pack  in  a  single  package. 
$9995.00 
MicroAge,  1425  West  12th  PL, 

Tempe,  AZ  85281.  (602)  967-1421. 
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DUAL  DISK  DRIVE  SYSTEM 
Tarbell  Electronics  has  announced 

the  Tarbell  VDS-II  Vertical  Disk 
Subsystem.  The  system  includes  two 
Siemens  8"  Disk  Drives,  Tarbell 
Floppy  Disk  Interface,  CP/M  Disk 
Operating  System,  and  Tarbell  Basic 
and  it  is  packaged  in  a  cabinet,  with 
fan  and  power  supply,  all  cables  and 
connectors,  and  complete  hardware 
and  software  documentation. 
The  VDS-II  is  a  Shugart- 

compatible,  single-density,  single- 
sidea  dual  drive  system  which  uses 
standard  IBM-compatible  softsec- 
tored  8"  diskettes. 
CP/M  is  the  operating  system  for 

the  Tarbell  Floppy  Disk  Interface, 
and  includes  such  capabilities  as 
batch  processing,  text  editor, 
assembler,  debugger,  compiler,  copy 
capabilities  ana  peripneral  in- 

terchange. Tarbell  Basic,  included  in 
the  package,  runs  on  8080, 8085  or  Z80 
CPUs.  $1888. 
Tarbell  Electronic,  950  Dovlen  PL, 

Suite  B,  Carson,  CA  90746.  (213)  538- 
4251  or  (213)  538-2254. 
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MINI  DISK  DRIVE  FOR  TRS-80 

Microcomputer  Technology,  Inc. 
announces  a  large  capacity  mini 
drive  for  the  Radio  Shack  TRS-80. 

The  Model  TF-7  features  77  tracks 
and  has  the  largest  storage  capacity 
of  any  mini  drive  now  available  for 
the  TRS-80:  195  Kbytes  of  on-line storage. 

The  MPI  unit  provides  features 
found  in  larger  8-inch  disk  drives  such 
as  door  lock  and  automatic  diskette 
ejection.  Operating  software  is 
available  directly  from  Radio  Shack. 

$625. Microcomputer    Technology,    Inc., 
2080  South  Grand  Ave.,  Santa  Ana 
CA  92705.  (714)  979-9923. 

DISK  DRIVE  FOR  TRS-80 

Cost  Effective  Computer  Services 
announces  the  MF-80  mini  floppy 
disk  drive  for  the  TRS-80.  The  MF-80 
is  directly  compatible  with  all  Radio 
Shack  TRS-80  software  and 
hardware.  It  consists  of  the  MPI  B51 
drive  and  a  heavy  duty  power  supply 
enclosed  in  a  silver  case.  The  B-51 
drive  features  40  tracks,  dust- tight 
door  and  diskette  eject.  $359. 

Cost  Effective  Computer  Services, 
728  S.  10th  St.  Suite  #2,  Grand 
Junction,  CO  81501. 

CIRCLE  246  ON  READER  SERVICE  CARD 

CIRCLE  245  ON  READER  SERVICE  CARD 

r 

TM 

YOU  THINK  YOU'VE  SEEN  WORD 
PROCESSING  SOFTWARE? 

The  MAGlC   WAND  Word  Processing 
System  offers  you  the  best  features  of  any  system 
in  the  micro  market 

FEATURES  INCLUDE: 

Full-screen  text  editor 

Simple,  control  key  operation 
Edit  programs  as  well  as  text 

Assemble,  compile  or  run  programs 
without  modification 

Files  larger  than  memory 
Filesupto256K 

Library  files 

Merge  part  or  all  of  one  file  with 
another 

Spool  printing 
Print  a  file  while  editing  another 

Easy  page  formatting 
Simple  commands  set  margins,  page 

length,  etc. 
Override  commands  at  run-time 

Give  any  command  from  the  key- 
board as  well  as  in  file 

Variable  pitch  control 

Change  pitch  in  mid-line,  even 
mid-word 

Up  to  128  user-defined  variables 
String,  numeric  or  dollar  format 

Form  letter  generation  from  external 
data  files 

Compatible  with  both  sequential  and 
fixed-record  files 

Conditional  commands 

Any  command  may  be  conditional 
Print  to  disk  and/or  printer 

Save  all  or  part  of  output  on  disk 
Switch  from  specialty  printer  to  CP/M 
list  device 

Print  the  same  file  on  either  specialty 
or  standard  printer 

EASE  OF  OPERATION 

With  all  its  power,  the  MAGIC  WAND  is 

remarkably  easy  to  use.  This  is  no  acci- 
dent. The  command  structure  is  designed 

to  be  flexible  and  logical  so  that  you  can 
perform  basic  functions  with  a  minimum  of 
commands. 

We  have  included  in  the  manual  a  step- 

by-step  instructional  program,  for  the  per- 
son who  has  never  used  a  word-proces- 
sor before.  The  trainee  uses  sample  files 

from  the  system  disk  and  compares  his 
work  to  simulated  screens  and  printouts. 

In  addition  to  the  lessons,  the  manual 
has  a  complete  documentation  of  the 

command  structure,  special  notes  for  pro- 
grammers, an  introduction  to  CP/M  for 

non-programmers  and  a  glossary.  The 
manual  is  typeset,  rather  than  typewritten, 
for  greater  legibility. 

We  have  written  the  manual  in  non- 
technical English,  because  we  want  you 

to  read  it.  We  don't  overload  you  with  a 
bunch  of  jargon  that  could  confuse  even  a 
PhD  in  Computer  Sciences. 

We  send  out  newsletters  so  that  users 
of  the  MAGIC  WAND  can  learn  special 

applications  of  the  print  commands.  For 

example,  we  might  show  you  how  to  cre- 
ate a  mailing  list  or  set  up  an  index  for 

a  file. 

In  short,  we've  done  everything  we  can 
to  make  things  easy  for  you.  Because  the 
best  software  in  the  world  is  just  a  bunch 

of  code  if  you  can't  use  it. 

For  more  information ,  call  or  write: 

soulM  business  o^caXious,  \nc. 
3220  Louisiana  •  Suite  205  •  Houston,  Texas  77006  •  713-528-5158 

C*-   '  Corp 
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PERIPHERALS 

SMOKE  SIGNAL'S 
MULTI-FUNCTION  CPU  BOARD 

Smoke  Signal  Broadcasting  an- 
nounced its  6800-based  Super  Computer 

Board  for  use  as  a  microcontroller, 

business  or  single-board  computer. 
The  SCB-68  features  2  MHz  opera- 

tion, IK  of  scratch  pad  RAM,  a  2K 
EPROM  monitor  and  can  address  1  MB  of 

memory  organized  in  16-64K  byte  pages. 
It  also  provides  space  for  up  to  20K  of 
EPROM. 

Optional  features  include  a  floating 
point  processor,  RS-232  connector,  real 
time  clock  and  serial  I/O  port  with  two 
controllable  output  lines  and  program- 

mable baud  rates  to  56K  baud. 
Available  for  immediate  delivery. 
Smoke  Signal  Broadcasting,  31336 

Via  Colinas,  Westlake  Village,  CA  91361, 
(213)  889-9340. 
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APPLE  II  SPEECH  SYNTHESIZER 

Computalker  Consultants,  an- 
nounces the  Model  CT-IA,  a  speech 

synthesizer  for  the  Apple  II  micro- 
computer. 

The  Model  CT-IA  is  a  self-contain- 

ed system  with  its  own  14"  Wx4" 
Hx7"  deep  chassis  and  110  VAC 
power  supply.  Internally,  the  single interface  circuitboard  contains  an 

onboard  2  Watt  audio  amplifier,  an  S- 
100  adapter,  and  an  Apple  II  compati- 

ble edge  connector.  An  interconnect 
cable  and  Apple  controller  card, 
manual  and  software  package  (cas- 

sette or  disk)  completes  the  package. 
Standard  phono  jacks  provide  con- 

nections for  external  speakers,  head- 
phones or  hi-fi  amplifier.  $595. 

(Limited  time  introductory  price  of 
$495). 
Computalker  Consultants,  1730 

21st  St.,  Suite  A,  Santa  Monica,  CA 
90404.  (213)  828-6546. 
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SPEECHLAB  CONTROLLER 
CARD 

Heuristics,  Inc.,  announces  its 
Model  70  Controller  card  to  operate 
with  its  Model  20A  Speechlab  speech 
recognition  system  for  use  on  the 
Apple  II  Computer. 
The  Model  70  board  provides  two 

single  pole  double-throw  relay 
closures  with  which  the  serious  user 

can  control  external  devices.  Through 
the  Model  70  controller  and  20  A  voice 
data  input  the  Apple  user  easily  can 
voice  control  test  equipment, 

demonstration  equipment  or  hobby 
projects  such  as  moael  railroads. 

Heuristics,  Inc.,  900  N.  San  Antonio 
Rd.,  Los  Altos,  CA  94022.  (415)  948- 2542. 
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VIDEO  DIGITIZER 

A  fast-scan  video  digitizer  that 
operates  on  data  from  a  video  camera 
and  can  be  used  in  a  variety  of  ap- 

plications has  been  introduced  by 
Vector  Graphic  Inc. 

The  device,  for  S-100  bus  computers, 
converts  output  from  the  camera—or 
other  source  of  composite  video— into 
8-bit  gray  scale  digital  information.  It 
can  be  used  in  numerous  consumer 

environments  and  in  medical,  securi- 
ty and  other  special-purpose  applica- tions requiring  image  storage  and 

analysis.  $175. 
Vector  Graphic  Inc.,  31364  Via 

Colinas,  Westlake  Village,  CA  91361. 

(213)  991-2302. CIRCLE  250  ON  READER  SERVICE  CARD 

TRS-80 
SAVE  10%,  15% 
and  more  on  computers,  peripherals,  soft- 

ware, and  other  Radio  Shack®  products. 
Offered  Exclusively  By 

PAN  AMERICAN  ELECTRONICS,  INC. 

Radio /hack 
Authorized  Sales  Center 

1117  CONWAY  MISSION,  TX  78572 

EAST  212/283-0534 
WEST  213/564-5463 

NORTH  CENTRAL  312/666-6098 
SOUTH  CENTRAL  512/581-2765 

(main  telephone  number)     r^^\ 

'©ft 

PROGRAMMERS 

Are  you   THE 
WIZARD  OF  WALL  STREET? 

Real-time  TRS-80  L2  16K  stock  market  game  with 
supply/demand,  US  economy,  cycles,  takeovers. 
$19.95  cassette. 

CONTACT 
METATRON.  Box  900,  Amherst  MA  01002. 

CIRCLE  164  ON  READER  SERVICE  CARD 

NO  TAXES  on  out-of-state  shipments. 
FREE  delivery  available  on  minimum  orders. 

WARRANTIES  honored  by  Radio  Shack® . 

rnrri    up  to  s1  70 '"  merchandise 
rnEEI    with  the  purchase  ofPET-CBM item!!! 

FREE 

MERCH PET  16K  Large  Keyboard  S  995  $130 
PET  32K  Large  Keyboard  S1295  $170 
PET8K  S  795  $100 
PET  2040  Dual  Disk  (343K)  S1295  $170 
PET  2023  Printer  (pres  feed)  S  849  $110 
PET  2022  Printer  (tracfeed)  $  995  $130    

KIM-1      S159        (Add  S30  for  Power  Supply)        SYM-1 
6500  Programming  Manual 
2114  L  450  ns  5.70    24/5.15 
2716  EPROM  (5  Volt) 
6550  RAM  (for  8K  PET) 
6502  Microprocessor  Chip 
6522  VIA 
6520  PIA 
PET  4  Voice  Music  Board  (MTUK-1002-2) 
Music  Software  (K-1002-3C)  for  PET 
Programmers  Toolkit  -  PET  ROM  Utilities 
Microchess  2.0  for  PET  or  APPLE 

_PET  Word  Processor  -  Machine  Language 
H  n  3M  "Scotch"  8"  disks  o  a  I  c 
=  =  3M  "Scotch"  5"  diskettes 

Verbatim  5"  diskettes 
Cassettes  (all  tapes  guaranteed) 

Premium  quality,  high  output  lownoise  in  5  screw 
housing  with  labels:    AGFA   pe  611 

C-10     10/5.95    50/25.00     100/48  00 
C-30     10/7.00    50/3000     100/57  00 

WRITE  FOR  6502  AND  S  100  PRODUCT  LIST 
115     E.  Stump  Road 

A  B  Computers  Montgomeryville.  PA  18936 

   (2151699-8386 

S222.00 
650 

100/445 

3900 1270 9.75 
9.75 5.50 

45.00 1600 

4500 1790 

24  00 
10/S31  m 

10/$35  I 10/$27  1 

s 
s 
s 

—  Professional  — 

Real  Estate  Programs 

available  on  cassette  or  diskette 

for  Apple  &  TRS-80  II 

Property  Management  System 
•  Renter  Information  Report 
•  Rental  Income  Tracking 
•  I  ate  Rent  Reporting 

•  Expense  Analysis  by  Building 
•  Compantive  Utilities  Reporting 

•  Yearly  lotals  for  Tax  Reporting 

•  Eas>  Data  Entr)  and  I  diting 

System  w/Manual  $125.00 
Manual  $10.00 

Program  Modules: 
1)  Home  Purchase  AnaKsis 
2)  Income  Property  Cashflow    Leverage 

}\  Construction  Cost    Profit 4)  lax  Deferred  Exchange 

5)  APR  I  oiin  AnaKsis 

Price  Per  Module  $20.00 
Add  $5.00  for  Programs  on  Diskette 

At  Computer  Stores 
e\cr\ where  or  call 

oftware 

ealty  |  lompany 
(213)  372-9419 

lor  C.O.I) 

2045  Manhattan  Ave..  Hermosa  Beach,  (A  90254 

CIRCLE  195  ON  READER  SERVICE  CARD 
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SOFTWARE 

SYSTEMS  SOFTWARE 

LANGUAGES 

Pascal/M  brings  the  language 
power  of  Pascal  together  with  the  file 
handling  capabilities  of  CP/M  and 
allows  the  user  full  access  to  CP/M 
data  files  written  in  other  languages 
and  stored  under  CP/M.  $350.  Digital 
Marketing,  2670  Cherry  Lane, 
Walnut  Creek,  CA  94596.  (415)  938- 
2880 

CIRCLE  251  ON  READER  SERVICE  CARD 

Versions  of  Xplo,  a  simplified 
Pascal- type  language  for  20 K  Apple 
II,  Kim,  Tim  and  Sym  systems  are 
currently  available  for  under  $70.  The 
6502  Program  Exchange,  2920 
Moana,  Reno,  NV  89509. 

CIRCLE 252  ON  READER  SERVICE  CARD 

Chung/Yuen  Tiny  Pascal  for  the 
TRS-80  provides  the  Tiny  Pascal 
compiler,  text  editor,  Tiny  Pascal 
monitor,  sample  programs  and  a 
user's  manual.  Side  two  of  the 
cassette  contains  a  larger  compiler 
and  complete  source  to  the  compiler 
written  in  Pascal.  $40.  Supersoft, P.O. 
Box  1628,  Champaign,  IL61802.  (217) 
344-7596. 

CIRCLE 253  ON  READER  SERVICE  CARD 

SYSTEMS 

Newtech  Computer  Systems  an- 
nounces its  MV-68  Multivoice  Music 

Interpreter,  which  generates  up  to 
four  voices  of  music  on  a  single 
Newtech  Model  68  Music  Board,  on 
miniFlex  1.0  compatible  disk. 
Newtech  Computer  Systems,  Inc.,  230 
Clinton  St.,  Brooklyn,  NY  11201.  (212) 
625-6220. 

CIRCLE  254  ON  READER  SERVICE  CARD 

The  Simplex  Video  Plotter  for  the 
Level  II  16K  TRS-80  accepts  input  in 
the  form  of  one  or  two  continuous 
functions,  along  with  various  control 
parameters  and  option  selections, 
and  produces  on  the  video  screen  a 
two-aimensional  plot  of  the  functions. 
$22.50.  Stephen  E.  Gregory,  3217 
Celanese  Rd.,  Rock  Hill,  SC  29730. 

CIRCLE  255  ON  READER  SERVICE  CARD 

Roger's  Easel  allows  Apple  II  users 
to  draw  low  resolution  color  pictures 

using  the  computer's  game  paddles. 
Completed  pictures  may  be  saved  to 
tape  or  disk  and  recalled  later.  $16.95. 
Southwestern  Data  Systems,  P.O. 
Box  582,  Santee,  CA  92071.  (714)  562- 3670. 

CIRCLE  256  ON  READER  SERVICE  CARD 
Transfer  allows  the  user  to  connect 

any  two  CP/M  compatible  computers 
together  with  serial  or  parallel  inter- 

faces at  any  baud  rate  and  transfer 
programs  or  files  between  the  two 
machines.  $49.95.  Computer  Services, 
P.O.  Box  2292,  Hickory,  NC  28601. 

(704)  294-1616. 
CIRCLE  257  ON  READER  SERVICE  CARD 

A  communications  package  called 
IC  (intersystems  communications) 
for  CP/M  operating  systems  permits 
communication  with  other  computers 
through  a  user-selected  RS-232  port. 
Diskette  only  version,  $150;  dis- 
kette/PROM  version,  $200.  DOC,  a 
North  Star  Basic  utility,  aids  the 

programmer  in  documenting,  op- 
timizing and  maintaining  the  con- 

fidentiality of  his  programs.  $59. 
MUFS,  based  on  the  Vector  Graphic 

System  B,  is  a  PROM  resident  super- visor which  allows  the  System  B  to 

run  standard  8"disks.  North  Stars1/*" disks  and  Micropolis  quad  density 
disks.  Mini  Business  Systems,  2461  S. 
Main,  P.O.  Box  15587,  Salt  Lake  City, 
UT  84115. 

CIRCLE  258  ON  READER  SERVICE  CARD 

R€LIAnC€ 
America's  Most  Versatile 

Line  of  Customized 

Audio  Visual  Packaging 

Audio  Cassette 
Albums 

CA2-2N 

CA2LL-6 

Corrugated  Mailers 

M-1 
For  complete  catalog  write  or  phone: 

ReUAOGE p,as  cs  4 

M-2 

Packaging  Division 
108-18  Queens  Boulevard 

Forest  Hills.  N.Y.  11375  (212)  544-9800 

STOCK  MARKET  •  TRADER 
ENTREPRENEUR 

OPTION  ANALYSIS  SYSTEM 
This  »ytt«m  in  strictly  for  th«  martet  •peculator.  Working 
with  price,  calculated  volatility,  and  calculated  average  daily 

premium ,  this  tyetem  picks  the  best  buys  from  75  or  more 

options.  Judgement  by  the  analyst  is  required.  For  ♦  35.00 

you  receive  two  programs  plus  example  data  base  and  instruc- 
tion manual.   TRS  80  LEVEL  II  and  PET 

STOCK  MARKET  ANALYSIS  SYSTEM  I 
Technical  analysis,  12  daily ond  15  weekly  indicators,  tor  the 
stock  market  enthusiast .  This  system  signaled  the  Oct.  78 
debacle .  For  • 25.00  you  receive  two  programs  plus  data  base 

and  27 page  detailed  instruction  manual. 
TRS  80  LEVEL  I  or  I  16  K  and  PET 

FINANCIAL  ANALYSIS  SYSTEM 
Includes  two  programs  and  hard  copy  instructions  for  better  con- 

trol of  your  stock  and  option  transaction.  For  ♦2000 you  receive 
software  witheight  analysis  routines. Two  of  these  routines  are 

stock  transactions  which  made  money  and  option  transactions 
which  made  money.  Six  more  program  routines  exist  with  some 

consideration  given  to  taxes.  Please  indicate  i 
TRS  80  LEVEL  I  16 K  or  PET  8K 

ACCOUNTING  ANALYSIS  SYSTEM 
Includes  two  programs  and  hard  copy  instruct  ions  for  a  small 

cash  enterprise.  From  your  data  base  a  Profit  and  Loss  State- 
ment as  well  as  a  Balance  Sheet  are  produced  In  addition  simple 

budget  comparisons  are  mode  Please  remit  *  20  00  and  indicate1 
TRS  80  LEVEL  I  I6K  or  PET  8K 

LETTER  PROCESSER 
This  program  for  TRS  80  owners  with  printers.  Generates  letters 
to  different  individuals  with  the  same  body.  Cassette  file  stores 

names  and  addresses.  Remit*  15.00. 
Distributed  by STEVEN  E  SHAW,  P.E 

P0  Box  1707 
Tampa ,  Florida  33601 

DISK  DRIVE 
HEAD  CLEANER 

CIRCLE  211  ON  READER  SERVICE  CARD 

CIRCLE  198  ON  READER  SERVICE  CARD 

NOVEMBER1979 

YOUR  AD 

WILL  GET 

RESULTS  HERE 

TBS  is  proud  to  introduce  the  only  DISK 
DRIVE  HEAD  CLEANER  on  the  market 
for  TRS-80  and  APPLE.  By  simply  using 
the  program  provided  and  inserting  the 
disk  shaped  cleaning  card,  your  disk 
heads  will  stay  spotlessly  clean.  The 
cost  you  save  in  maintenance  will  pay 
for  this  kit  several  times  over.  Using  the 
DISK  DRIVE  HEAD  CLEANER  will  allow 
more  reliable  disk  drive  operation. 

The  Disk  Head  Cleaner  includes  one 
diskette  with  program,  one  cleaning  card 
(good  for  20  cleanings),  and  cleaning 
solution.  Cleaning  card  refills  are  avail- 

able. This  kit  sells  for  $12.95,  and  is 
available  NOW  at  Computer  Stores  and 
Associate  Radio  Shack  Stores  nationwide, 
or  directly  through  us. 

THE  BOTTOM  SHELF,  INC. 
(404)939-6031  •  P.O.  Box49104-C  •  Atlanta.  Ga.  30359 

CIRCLE  115  ON  READER  SERVICE  CARD 
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Pickles  &  Trout  announces  two 

software  packages  for  the  UCSD 
Pascal  operating  system.  Formout  is 
a  collection  of  routines  to  do  for- 

matted output  from  Pascal  Drograms. 
$20.  CPMread  translates  CP/M  disk 
files  to  Pascal  text  files.  $25.  Pickles 
&  Trout,  P.O.  Box  1206,  Goleta,  CA 
93017.(805)967-9563. 

CIRCLE  259  ON  READER  SERVICE  CARD 

The  CDS  Basic  Compiler  enables 
portions  of  North  Star  Basic 
Programs  to  be  compiled  into 
assembly  language  to  achieve  in- 

creased speed  and  to  protect 
proprietary  sections  of  code.  $100. 
Allen  Ashley,  395  Sierra  Madre  Villa, 
Pasadena,  CA  91107.  (213)  793-5748. 

CIRLCE  260  ON  READER  SERVICE  CARD 

The  Xplo  compiler  for  OSI  com- 
puters compiles  a  program  rather 

than  interpreting  each  line.  The 
manufacturer  claims  that  speed  is 
four  to  five  times  as  fast  as  OSI 
Basic.  $79.  Pegasus  Software,  1981-A 
St.  Louis  Dr.,  Honolulu,  HI  96816. 

CIRCLE  261  ON  READER  SERVICE  CARD 

Micro  Data  Base  Systems,  Inc.,  has 
announced  a  network  DBMS  written 
in  machine  language  for  the  Z-80 
CPU.  DBMS  routines  are  called  from 
host  languages  and  have  I/O  and 
host  language  interface  routines 
isolated  for  easy  adaption  to  user  host 
language/operating  system  com- 

binations. $750.  Micro  Data  Base 
Systems,  Inc.,  Lafayette,  IN. 

CIRCLE  262  ON  READER  SERVICE  CARD 

CRS-DOS  is  a  comprehensive 
operating  system  for  6502  micro- 

processor based  systems  which  in- 
cludes a  general  purpose  monitor 

package,  routines  for  handling  both 
serial  and  parallel  I/O,  cassette  file 
handling,  and  floppy  disk  processing 

routines.  $125.  CGRS  Microtech,  P.O. 
Box  368,  Southampton,  PA  18966. 
(215)  757-0284. 

CIRCLE  263  ON  READER  SERVICE  CARD 

Version  4  of  the  CIS  Cobol  compiler 
for  microcomputers  will  be  marketed 
under  the  name  Standard  Cobol.  It  is 
said  to  exploit  the  interactive  nature 
of  the  microcomputer  environment 
while  meeting  ANSI  level  1  require- 

ments for  a  Cobol  compiler.  Micro 
Focus  Limited,  58  Acacia  Rd.,  St. 
Johns  Wood,  London,  NW8  6  AG. 

CIRCLE  264  ON  READER  SERVICE  CARD 

T-Bug  System  Monitor  is  a  machine 
language  monitor  designed  to  provide 
direct  access  to  the  Z-80  CPU. 
Editor/Assembler  permits  assembly 
language  programming  with  the 
speed  and  efficiency  of  machine 
language  combined  with  the  con- venience of  a  text  editor  and 
assembler.  Radio  Shack,  205  NW  7th 
St.,  Fort  Worth,  TX  76106. 

CIRCLE  265  ON  READER  SERVICE  CARD 

Computer  Services  announces  five 
versions  of  Bi- Direct  for  the  Diable 
Hytype  II  1610/1620  and  compatible 
computers.  All  five  versions  print  all 
text  sent  to  the  printer  bidirectionally . 
$99.95.  Computer  Services,  P.O.  Box 
2292,  Hickory,  NC  28601.  (704)  294- 1616. 

CIRCLE  266  ON  READER  SERVICE  CARD 

APPLICATIONS  SOFTWARE 

RECREATIONAL  GAMES 

Dynacomp  announces  a  line  of 
software  for  North  Star  and  TRS-80 
users,  including,  Bridge  2.0,  Hearts 
1.5,  Flight  Simulator  and  Valdez,  a 
simulation  involving  the  navigation 
of  a  supertanker  through  ship  and 

iceberg  traffic  on  the  way  to  the  oil 
Port  of  Valdez,  Alaska.  Dynacomp, 
.0.  Box  162,  Webster,  NY  14580. 

CIRCLE  267  ON  READER  SERVICE  CARD 

Back-40  is  a  machine  language 
version  of  Backgammon  for  the  TRS- 
80  which  includes  computer  or  player 

openings,  computer  and  player  dou- bling ana  scoring  of  all  regular,  gam- 
mon and  backgammon  endings. 

$14.95.  Z-Chess,  also  for  the  TRS-80 
features  seven  levels  of  play  ana 
accepts  and  plays  all  standard  chess 
moves.  $17.95.  Dr.  Chips,  an  Eliza- 
type  program,  is  available  for  $14.95. 
The  Software  Association,  P.O.  Box 
58365,  Dept.  CC,  Houston,  TX  77058. 

CIRCLE  268  ON  READER  SERVICE  CARD 

Source  Lib  announces  the  release  of 
four  cassette  programs  for  the  OSI 
Superboard  II  and  Challenger  IP 
systems.  Tank  Battle  is  an  action 
graphics  game  in  which  one  or  two 
players  must  out-maneuver  and 
destroy  an  enemy  tank.  In  Sub  Hunt 
the  player  must  track  and  destroy 
enemy  subs  as  they  move  about  on  a 
sonar  screen.  Word  Craze  is  a  word 
game  in  which  players  score  points  by 
forming  words  from  a  list  qf  randomly 
generated  alphabetical  letters.  Math 
Skills  is  a  "self-quiz"  program  in 
simple  arithmetic.  $4.95.  Source  Lib, 
P.O.  Box  970413,  Miami,  FL  33197. 

CIRCLE  269  ON  READER  SERVICE  CARD 

Save  More  Than  20  % 
NORTH  STAR  —  INTERTUBE 

THINKER  TOYS  — HUH 
The  smartest  computers 

at  the  smartest  price. 

Double  Density  List  Our  Price 
HORIZON-1-16Kkit,  $1599  $1274 
Assembled  &  tested  $1899  $1519 

HORIZON-2-32Kkit,  $2249  $1799 
Assembled  &  tested  $2549  $2039 

HORIZON-2-32K  Quad  Density 
Assembled  &  tested         $2999         $2399 
PASCAL  for  NORTH  STAR  on  Disk    $     49 
Powerful  NORTH  STAR  BASIC  FREE 
THINKER  TOYS  DISCUS/ 2D  $1149  $  949 
MEASUREMENT  SYSTEMS 
ASM  Memory  64K  $640 
Top  Quality  +  Top  Speed  +  Lowest  Price 
INTERTUBE  II  Smart  Terminals  995$  780 

TRS-80  to  S-1 00  HUH  Kit  $  295  $  260 
Assembled  &  tested  $  375  $  350 
HUH  MINI  8100  Kit  $  115  $  103 
Assembled  &  tested  $  155  $  139 
MARYELLEN  Word  Processor  $     38 

Best  Features  of  IBM  &  NORTH  STAR 
VERBATIM  DISKS  $     29 
Which  Computers  Are  Best? 

BROCHURE   FREE 

AMERICAN  SQUARE  COMPUTERS 
Kivett  Drive,  Jamestown,  NC  27282 

(919)883-1105 

CqmpuCduer® 

COVER  YOUR  INVESTMENT 
Beautify  and  protect  from  dust  and  spills  with  super 
tough,  light  weight,  naugalhyde  vinyl.  Available  in 
three  decorator  colors: 

Electra  Blue,  Saddle  Tan,  and  White  Room  White 

TRS-80  KEYBOARD  $7.95 
CASSETTE  $3.95 VIDEO  DISPLAY  $9.95* 

COMPLETE  SET  $19.95* 
'With  expansion  interface  add  $3.00 

(Pictured  above  with  expansion  interface  ) 
PET  $19.95 
SORCERER  $9.95 
TRS-80  DISK  $3.95 

APPLE  II  $9.95  (Keyboard  only) 
APPLE  II  DISK  $3.95 
APPLE  SET  $11.95 

CIRCLE  109  ON  READER  SERVICE  CARD 

Include  $1  00  for  postage  and  handling. 

Send  check  or  money-order  to:         Compu-Cover 
P.O.  Box  324 DEALER  INQUIRIES  INVITED        Mary  Esther    FL  32569 

CLUB  DISCOUNTS  AVAILABLE      Phone  (904)  243-5793 

CIRCLE  122  ON  READER  SERVICE  CARD 
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Here  an  APPLE 

There  an 

APPLE 
Everywhere  an 

APPLE! 

APPLE! AND  GET  A  LOAD  OF 
THIS  DEAL! 

WITH  EVERY  PURCHASE  OF  AN 

APPLE  II-16K 

MASTER  CHARGE  &  VISA  ACCEPTED 

COMPUTER  CORNER  OF  NEW  JERSEY 
439  RT   23  POMPTON  PLAINS,  N.J.  07444 
CALL  TODAY    (201)  835-7080 

iue   TEcrcn  ucunov  ruiDC  ' 'PRIME  TESTED  MEMORY  CHIPS 
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The  Stock  Exchange  is  a  stock 
market  simulation  for  the  TRS-80 
which  includes  a  long  account  for 
conventional  stock  trading,  short 
account  for  selling  short,  portfolio  for 
updated  accounting  information,  and 
moving  news  ticker  which  affects  the 
trends  of  the  everchanging  prices  on 
ten  listed  stocks.  $15.95.  The  object  of 
WhereamI?  is  to  direct  your  trail  of 
arrows  to  score  boxes  without  losing 
yourself  or  banging  into  your  oppo- 

nent. $10.95.  Micro-Fantastic 
Programming,  P.O.  Box  2307,  Grand 
Central  Station,  New  York,  NY  10017. 
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Written  by  a  programmer  familiar 
with  the  NASA  Shuttle  Mission 
Simulator  in  Houston,  Space  Shuttle 
Landing  Simulator  for  the  Apple  II 
gives  an  out-of-cockpit  view  of  a 
Shuttle  flight.  $15.  Harvey's  Space 
Ship  Repair,  P.O.  Box  3478,  Universi- 

ty Park,  Las  Cruces,  NM  88003. 
CIRCLE  271  ON  READER  SERVICE  CARD 

The  Mean  Checkers  Machine  is  a 
checkers  playing  program  written  in 
Fortran  for  the  TRS-80.  It  offers  four 
levels  of  playing  skill  and  checks  all 
moves  for  legality.  All  jumps  are 
optional.  $19.95.  Lance  Micklus,  Inc., 
217  South  Union  St.,  Burlington,  VT 
05401.  (802)864-5899. 

CIRCLE  272  ON  READER  SERVICE  CARD 

Among  the  50  programs  included  in 

Volume  1  of  Dr.  Daley's  PET  Software 
Library  are  Trek  3,  Backgammon, 
Conundrum,  Arena  and  Calendar. 
Cassette,  $49.95;  disk,  $59.95.  Dr. 

Daley's  Software,  425  Grove  Ave., 
Berrien  Springs,  MI  49103.  (616)  471- 
5514. 
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Dendron  Amusements  has  an- 
nounced the  release  of  its  game  series 

for  the  North  Star  System.  The  series 

includes:  Panzer,  Blitzkrieg,  Fall  of 
the  Third  Reich,  D-Day,  Armorcar, 
Porkchop  Hill,  Africa  Corps, 
Waterloo,  The  Battle  of  Monmouth, 
Starship  Troopers,  Middle  Earth, 
Invasion  of  the  Mud  People  and  the 
Boston  Marathon.  $9.95.  Dendron 
Amusements,  13  Macfarlan  Ave., 
Hawthorne,  NJ  07506.  (201)  423-0381. 
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A  logging  package  for  radio 
amateurs,  written  in  North  Star 
Basic,  allows  amateurs  to  keep  log 
records  on  floppy  disks.  Logs  can  be 
edited,  mergea,  deleted,  renamed  and 
searched,  and  summaries  listed  on 
any  of  the  seven  output  devices 
supported  by  the  North  Star  system. 
$15.  Snow  Micro  Systems,  Inc.,  P.O. 
Box  1704,  Silver  Spring,  MD  20902. 
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BUSINESS 

Index  is  a  data  base  for  the 
assembly  and  upkeep  of  a  master 
index  of  the  user's  program  library from  TRS-80  disk  directories.  It  is 
menu  driven  and  contains  machine 
language  subroutines  to  call  and 
display  disk  directories  from  Basic. 
$19.95.  Penpatch,  also  for  TRS-80,  is 
written  in  Basic  and  is  used  to  modify 
the  text  of  Basic  programs  so  that 
they  will  load  into  the  disk  version  of 
Electric  Pencil.  $9.95.  Mumford  Micro 
Systems,  Box  435-A,  Summerland, 
CA  93067.  (805)  969-4557. 
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Radio  Shack  has  introduced 
General  Ledger  I,  an  accounting 
system  designed  to  post  and  maintain 
the  general  ledger  of  a  small  business. 
Disk  Mailing  List  System  for  TRS-80 
mini-disk  owners  is  used  to  build  and 
maintain  a  list  of  names  and  Cassette 

Mailing  List  System  is  a  RAM-based 
I^evel-II  program  for  non-disk  users. 

Your  TRS-80 
is  crying  out . . 

r? V-fct  Me 
ouiot... 

>> 

With  ihe  Photo  Point  light  pen  you  can  eliminate 

that  34  key  Black  Box  from  your  programs  — 
and  move  up  to  the  fast  fun,  direct  INTERACTION 

with  your  VIDEO  DISPLAY    .  .  Imagine, 

Just  PointtoPlay!!! 

Comes  complete  with  2  Basic  programs 
Info  Sheets 

Order  Now  from: 

Micro  Mntn\  [Ok 

P.O.  Box  938  I tX   I  f\ 

Only 

Pacifica.  CA  94044 

Phone:  (415)  355-4635 
Dealer's  inquiries  welcomed' 

TRS-80  disk  software 

DATA  BASE  MANAGER  IDM-III  You  can  maintain  a  data  base  & 
produce  reports  without  any  programming.  Define  file 
parameters  &  report  formats  on-line.  $49.  Enhanced  version 
$69.  32K. 

ACCCOUNT  manage  client  accounts  &  accounts  receivable. 
Order  entry,  print  invoices,  statements  &  reports.  32K  req  $69 

WORD  PROCESSOR  Specifically  designed  for  the  TRS-80. 
Written  in  BASIC.  No  special  hardware,  no  text  limit.  $39. 32K 
version  $49. 

INVENTORY  9-digit  key  for  fast  on-line  random  access. 
Reports  give  order  info,  performance  summary,  etc.  $39.  32K version  $49. 

MAIL  print  reports  &  labels  sorted  by  any  field.  Random 
access,  special  buffering  technique.  $35.  32K  version  $49 
advanced  version  $59. 

KEY  RANDOM-ACCESS  UTIL  hashing,  blocking,  buffering.  $19. 
Send  $5  for  each  manual. 

MOD-II,  superior  business  software  available. 
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MICRO  ARCHITECT 
96  Dothan  St.,  Arlington,  MA  02174 
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SORCERER 
Software  on  quality  cassette  tapes. 

SLOT  MACHINE 

A  realistic  Las  Vegas  type  slot  machine  with 
good  graphics  and  instructions  on  how  to 
reset  the  odds.  $  9.95 

SUPER  STAR  TREK 

Modified  from  '101  Games'  to  run  in  the 
Sorcerer.  Uses  19K  of  memory.  Save  a  lot  of 

typing  and  debugging.  $14.95 
CHB SOFTWARE 
1026W.  26th  Street 

San  Pedro,  C A  90731 
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for  Radio  Shack 
computers 

•  SUPER  DISC 
—  70  PROGRAMS  $13.95 

•  BUSINESS 
•  FINANCE 

•  MATH/STATISTICS 
•  GAMES 

r       14  PAGE  CATALOG 

Write  to  Elliot  Kleiman 
National  Software  Marketing 
4701  McKinley  Street 
Hollywood,  Florida  33021 
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INTRODUCING 

HEWLETT-PACKARD'S  HP-41C. A  CALCULATOR.  A  SYSTEM. 
A  WHOLE  NEW  STANDARD. 

Flic  new  HP-4K  From 

Hewlett-Packard  is  ,i 
powerful  programmable calculator  thai  features 
an  I  CD  display  with 

alphanumeric  capability . 
M  registers  "t  data 

storage  <>t  up  lo  -NX)  lines 
dt  program  memo 

expandable  to  MlJ  registers 
or  up  to  2  ixxt  program 

lines  up  k>  6  levels  of  sub- 
routines   id  condi- 

tionals and  56  internal 
Flags;  specific  loop 

control:  indirect  address- 
ing; local  and  global 

branching;  (  ontinuoua 
Memory    Kl'\  logic 

Ami  when  you  need  them  Memory 

Modules     plug-in  modules  l<>i 

storing  programs  and  data  an  "extra 
■man    ( .nil  Readei   ■  Prima  thai 

prints  upper  and  lowei  case  alpha 

\p
lu
s 
 special

  chai 

,k  ten  and  docs  high 

resolu
tion  

pint 

ting;  the  Wand 
 
to input 

 
progr

ams  
in 

dc  Form (available  early 
|s"H(l)    Apphc.il ion 

Modules     prepro- 

grammed plug-in  modules th.it  give  solutions  to  .i 

wide  range  ol  problems 
The  HP-4IC  lets  you 

reassign  any  standard function,  any  programs 

you've  written,  or  pro 

grams  provided  in  the 
Application  Modules     to 

any  keyboard  location 
you  want    And  of  course Hewlett-Packard  backs 
theHP-41(  with  total  soft- 

ware support  including 
an  Owner's  Manual  and thousands  ol  programs 
in  the  HP-4K  Applica- 

tions Pacs,  Solutions  Hooks   and  thi- 
ll V  Users'  Library 

f  xpei'tence  this  remarkable  instru- 
ment   The  new  HP-4IC  from  Hewlett- Packard    A  calculator  A  system    A 

whole  new  standard 

♦  » 

White  Plains  Mall,  200  Hamilton  Ave. 
White  Plains,    NY.  10601 

(914)WHY-DATA. 
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Inventory  Control  System  is  designed 
to  provide  the  user  with  the  informa- 

tion needed  for  control  of  a  retail 
inventory.  Radio  Shack,  205  NW  7th 
Street,  Fort  Worth,  TX  76106. 
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The  Project  Management  System 
for  TRS-80  maintains  a  record  of 
projects  within  a  project  group  and 
provides  data  on  up  to  75  expense 
categories.  Information  can  be 
retrieved  for  a  specific  project  or 
group  showing  costs  to  date  and 
comparison  to  budget.  $1 16.  The  Time 
Accounting  System  records  time 
expended  in  hours  for  a  client  by  job 
category  and  hours  expended  for  each 
employee  by  client  number.  $66. 
Inventory  Control  System  for  the 
TRS-80  features  a  master  file  con- 

taining quantity  on  hand,  quantity 
on  order,  reserved  stock,  safety  stock 
level,  average  cost,  standard  price, 
month  and  year-to-date  sales  in  units 
and  dollars,  month  and  year-to-date 
cost  of  sale  and  average  weekly  usage. 
$89.95.  National  Software  Marketing, 
Inc.,  P.O.  Box  6195,  Hollywood,  FL 
33021. 
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Taranto  &  Associates  announces 
an  Invoicing  System  for  the  TRS-80 
designed  to  interface  directly  with  the 
Osborne  &  Associates  Accounts 
Receivable  system.  The  system  enters 
sales  items,  picks  up  the  customer 
name  and  address  from  the  A/R 
System  file,  computes  sales  taxes  and 
prints  the  invoice  on  one  of  two  pre- 

printed forms.  $99.95.  Taranto  & 
Associates,  P.O.  Box  6073,  4136 
Redwood  Hwy.,  San  Rafael,  CA 
94903.  (415)  472-1415. 
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P.M.  is  an  equipment  manage- 
ment/preventative  maintenance 
software  system  which  provides  for 
automatic  equipment  maintenance 
scheduling  and  printing  of  matched 
inspection  forms  or  labels  as  well  as 
a  complete  search  and  return  of  up  to 
24  equipment  parameters.  Versions 
are  available  for  both  the  general 
industrial  and  hospital  environ- 

ments. $1,000.  Contex  Systems,  1340 
Galindo  St.,  Concord,  CA  94520.  (415) 
687-4727. 
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Micronybble  Systems  promises 
that  Infobox  will  turn  the  TRS-80  into 
"a  personal  or  business  information box  in  which  the  user  can  store,  look 
up,  save,  and  delete  information  and 
read  information  from  cassette  or 
disk.  $19.95.  Micronybble  Systems,  63 
Dana  St.,  Cambridge,  MA  02138. 
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Mailing  List  is  a  general  purpose 

mailing  label  program  for  the  TRS-80 which  enables  the  user  to  start  and 
maintain  a  mailing  list  or  similar data  base.  The  user  can  allow  up  to 

61  characters  for  either  the  name/- 
title/company  or  remarks/code  field 
to  meet  his  particular  needs.  $39.95. 
Software  Industries,  902  Pinecrest, 
Richardson,  TX  75080. 
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Creative  Discount  Software  has 
designed  the  Project  Manager  Svstem 
for  the  cost-conscious  project  leader 
who  must  prepare  job  estimates  and 
control  operating  construction  or 
engineering  projects.  $45.  Creative 
Discount  Software,  256  S.  Robertson, 
Suite  2156,  Beverly  Hills,  CA  90211. 
(800)  824-7888;  in  California,  (800) 
852-7777;  in  Alaska  and  Hawaii,  (800) 824-7919. 
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Form  Letter  is  a  system  of 

programs  for  generating,  main- 
taining and  printing  multiple  form 

letters  and  mailing  lists.  $275.  Struc- 
tured Systems  Group,  Inc.,  5204 

Claremont  Ave.,  Oakland,  CA  94618. 
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ADULT; 

ONLY* X-CELLENT  software  for  your  TRS-80 
or  other  Microsoft  computer.  Over  20 

tantalizing  tidbits  to  turn  your  compu- 
ter on!  Retail  value  over  $60.  To  get 

yours  send  only  $3  to: 
COMPUTER  CONSULTANTS 

X-SOFTWARE 

312  Hoyt  St.,  Dunkirk,  NY  14048 

FREE 
SOFTWARE  CATALOG 

For  a  free  20-page  catalog  of 
Creative  Computing  Software  for 
all  computers  circle  224  on  the 
reader  service  card. 

The  "DATA  DUBBER"   f 
TK88O 

joki. 
DUPLICATES  ANY 

PROGRAM  TAPE TRS-80 
Yes.  even  those  in  machine  language!  Feed  your  cassette  into  the  "Data  Dubber"  and 
get  out  exact  replicas  of  the  TRS-80  CSAVE  data  pulses.  Obtain  perfect  CLOAD's  even 
from  tapes  with  hum.  distortion,  or  minor  dropouts . .  .  and  without  constantly  adjusting 

the  volume.  Connect  a  second  cassette  to  the  Data  Dubber"  and  make  perfect 
reproductions,  just  as  if  the  data  had  come  from  the  TRS-80. 

The  "Dubber"  works  with  Level  I  or  II  and  costs  only  $49.95 postage  paid.  Start  your 
own  software  business.  Pays  for  itself  in  time  saved  and  reduced  tape  cost.  Order  the 

"Data  Dubber"  today!  If  you  are  not  completely  satisfied  with  its  performance  simply return  it  for  full  refund. 
P.O.  Box524-CC 

THE 

DATA 
DUBBER 

OPERATE 

THE   PERIPHERAL   PEOPLE 
BOX     524 

MERCER  IS.  WA    MO40 

THE  PERIPHERAL  PEOPLE PO  Box  524,  Mercer  Island,  WA  98040 
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CHALLENGER  SOFTWARE 
We  offer  a  wide  variety  of  games  that  use  Challenger 

graphics  to  their  full  extent.  All  Challenger  programs  are 
available  on  cassette  tape  only  We  also  write  a  limited 
variety  of  personalized  programs  For  a  FREE  catalog, 
circle  our  reader  service  number. 

MOUNTAIN  SOFTWARE 
25600  Village  Cir 

Golden.  CO  80401 

(303)  526-0692 
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DOES  YOUR  COMPUTER 
SOMETIMES  COUGH,  SNEEZEOR 

HAVE  A  SEIZURE? 

It  may  be  suffering  from  Translet  Glltchitis, 
acureable  digestive  disorder.  The  Blitz  Bug 
can  bring  fast  relief  from  these  symptoms  in 
less    than    50    nano    seconds.    Available 

without  prescription.  Use  only  as  directed. 
*  No  Computer  Should  Be 

Without  One* 
Blitz  Bug  protects  your  entire  circuit, 

and  plugs  into  any  outlet. 
$19.95,  Two  for  $35.00 

N.J.  Residents  add  5%  sales  tax 
Add  $1 .50  shipping&handling  delivery  from  stock 

Omni  Communications  Co.,  Inc. 
Jackson,  New  Jersey  08527 

% 
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Some  Common 
BASIC  Programs 

"...an  aid  for  the  beginner  who  ...  wants  a  shortcut  to  a  working  program.  It  is  an 
excellent  tool  in  the  hands  of  a  person  who  has  mastered  the  BASIC  instruction  set." 

MICROSCOPE 

January  1977 

"...a  welcome  addition  to  the  growing  body  of  software  aimed  at  people 
who  know  what  they  want  to  do  with  their  microcomputer  but  don't  know 

enough  about  programming  to  do  it  themselves." Rich  Didday 

KILOBAUD 

August  1977 

This  book  was  designed  for  people  who  can  use  a 
variety  of  practical  BASIC  programs.  It  contains  listings 

and  documentation  for  76  varied  programs.  The  pro- 
grams are  written  in  a  standard  version  of  BASIC.  They 

can  be  used  on  many  of  the  microcomputer  systems 
available  today.  The  documentation  is  complete  so  only 
minimal  programming  knowledge  is  required  to  run  the 
programs  on  your  computer. 

The  76  programs  cover  a  wide  variety  of  personal  fi- 
nance, math,  statistics  and  general  interest  topics.  The 

book  gives  you  program  listings  with  remarks.  Exam- 
ples from  the  Table  of  Contents  include:  Mortgage 

Amortization  Table,  Linear  Interpolation,  Integration, 
Linear  Programming,  Multiple  Linear  Regression  and 
Tax  Depreciation  Schedule. 

and  NOW. . . 
for  PET  and 
TRS-80  users 

We  warrant 
each  Cassette 
to  be  free  from 
defects  in  material 
and  manufacture. 

If  you  have  a  Commodore  Pet  or  a  Radio  Shack  TRS-80 
(Level  II)  you  can  now  purchase  these  programs  on 
cassette,  ready  to  run  on  your  particular  computer.  We 

have  modified  the  programs  on  cassette  so  they  run  op- 
timally on  the  Pet  and  TRS-80,  conforming  to  their 

BASIC  syntax  and  video  display.  A  copy  of  the  book 
should  be  used  for  program  descriptions  and  operating 
instructions. 

Order  Form 
Book/Cassette Price Quantity 

Amount 

06-3  Some  Common  BASIC  Programs  (book) 

$  950/1250* 25-X  Some  Common  BASIC  Programs  Pet  Cassette $1500 

32-2  Some  Common  BASIC  Programs  TRS-80  Cassette $1500 

*  Effective  January  1,  1979  this  price  increases  to  $12.50                  California  resident  tax Shipping 

California  residents  add  6%  sales  tax                                                    _ 
-,_._.__                          .  _.,«                                                                   Total  Amount  Enclosed 
SF   BART  residents  add  6'/2%  sales  tax 

Shipping:  (Shipping  for  large  orders  to  be  arranged) 

All  foreign  orders  $4  00  per  book  for  airmail 

$0  45  per  book  4th  class  in  the  U   S    (allow  3-4  weeks) 

$0  75  per  book  UPS  in  the  U   S    (allow  10  days) 

$1  50  per  book  special  rush  shipment  by  air  in  the  U   S 

Cassettes 

No  additional  charge  in  the  US 

$1  50  each  foreign  air  mail 

Name 

Address 
City: 

State:. 

Phone: 

.Zip 

CP» 

OSBORNE/McGraw  Hill,  Inc. 

630  Bancroft  Way,  Dept.  L12 

Berkeley,  California  94710 
(415)  548-2805  •  TWX  910-366-7277 m 
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Many  people  have  heard  of,  and 
some  have  even  bought,  a  book 

entitled  "101  Basic  Computer 
Games,"  edited  by  David  H.  Ahl, 
presently  the  publisher  of  Creative 
Computing  magazine.  Turning  to 
page  2  of  one  of  the  versions,  the 
reader  discovers  at  least  three  inter- 

esting things.  First,  this  version  is  in 
the  second  printing  dated  April,  1974, 
the  first  one  being  July,  1973.  The 
copyright  notice  in  the  book  reads: 

"Copyright  1973,  1974  by:  Digital 
Equipment  Corporation,  Maynard, 

Massachusetts  01754."  Finally,  addi- 
tional copies  of  the  book  can  be 

obtained  from  Creative  Computing. 
The  contents  of  the  book  are  I isted 

on  pages  4,  5  and  6  and  in  the  preface 

on  page  7  it  says,  "This  is  not  the  first 
collection  of  computer  games  and 
simulations  nor  will  it  by  any  means 

be  the  last."  So,  this  is  a  book  that 
contains  a  collection  of  computer 
programs.  The  preface  also  informs 
its  reader  that  the  computer  games 
were  collected  from  many  sources 

including  the  submission  by  indivi- 
duals in  response  to  a  solicitation  and 

that  many  of  the  games  were  rewrit- 
ten or  revised  by  the  editor. 

The  above  marshalling  of  "con- 
fessed" facts  provides  the  basis  for 

this  month's  adventure  into  the  world 
of  copyright  law  and  protection  of 
computer  software.  In  a  situation 

where  one  person  writes  the  soft- 
ware; another  obtains  it  from  the 

first;  a  third  rewrites  it;  a  fourth  edits 

the  collection  and  compiles  it  to- 
gether with  others  into  a  book ;  a  fifth 

publishes  and  copyrights  the  book; 
and  a  sixth  distributes  it,  who  owns 
what?  Translation  of  this  query  into 
common  areas  of   interest   for  the 

Harold  L.  Novick,  Patent  Attorney,  LARSON, 
TAYLOR  &  HINDS,  Arlington,  Virglnia22202. 

computer  software  community  is 
simple:  Who  can  get  paid  for  what, 
and  who  can  use  the  software  without 

paying  anyone?  Providing  answers, 
however,  is  harder. 

There  are  some  more  specific 
questions  that  can  be  more  easily 
answered.  Does  the  person  who 

originally  submitted  the  software 
have  any  rights  to  the  program  and 
can  they  collect  royalties  for  their 
work  even  though  it  was  rewritten?  Is 
a  book  copyright  valid  when  the  book 
is  merely  a  collection  of  other  works? 
Whose  permission  of  the  six  entities 
is  needed  and  from  which  one  of  the 
entities  can  someone  obtain  a  license 
so  that  the  programs  can  be  copied 
onto  a  floppy  diskette  and  distributed 
without  there  being  a  copyright 
infringement? 

If  the  foregoing  questions  outline 
a  scenario  that  sounds  familiar,  it  just 
might  be  because  the  issues  arising 
from  these  questions  are  the  same 
ones  involved  in  the  CP/M  User 

Group's  (CPMUG)  revision  and  distri- 
bution of  computer  game  software 

that  appeared  in  the  book  "101  Basic 
Computer  Games."  Mr.  Ahl  was somewhat  disturbed  (rightly  he 

thinks)  over  that  situation  and  threat- 
ened legal  action  in  an  open  letter  to 

the  CPMUG  (appearing  in  the  Febru- 
ary, 1979  issue  of  Creative  Computing 

magazine).  David,  however,  should 
first  have  consulted  page  115  of  the 
book  he  thinks  he  is  protecting  before 
firing  his  guns.  Perhaps  by  using  the 

computer  game  "Gunner"  he  could have  been  more  on  target.  But  first 
some  background  information. 

Surprising  as  it  may  seem,  if 
someone  assembles  a  number  of 

articles,  each  of  which  is  indepen- 
dently copyrightable,  that  assembly 

may  also  be  copyrightable  under  both 

the  old  and  the  new  copyright  laws. 
Such  an  assembly  is  legally  termed  a 

"compilation"  and  because  the  as- 
sembly consists  of  a  number  of 

separate  and  independent  works  in 
themselves,  the  assembly  is  also 

legally  termed  a  "collective  work."  A compilation  is  defined  in  the  new 
copyright  act,  effective  January  1, 
1978,  as  a  work  formed  by  the  collec- 

tion and  assembling  of  pre-existing 
materials  or  of  data  that  are  selected, 
coordinated,  or  arranged  in  such  a 
way  that  the  resulting  work  as  a  whole 
constitutes  an  original  work  of 
authorship. 

The  "author"  of  a  compilation  is 
the  editor,  collector,  or  assembler, 
unless  such  person  did  it  within  the 
scope  of  employment  for  his  or  her 

employer.  In  that  case,  it  is  a  "work for  hire"  and  the  author  and  copyright 
owner  is  the  employer. 

However  (and  there  is  always  a 

catch!),  protection  for  a  compilation 
is  conditioned  and  limited.  Firstly, 

the  copyright  protection  does  not  ex- 
tend to  any  part  of  the  compilation  in 

which  any  pre-existing  material  has 
been  used  unlawfully.  One  unlawful 
use  would  be  the  use  of  a  copyrighted 
work  in  the  compilation  without  the 

owner's  permission.  Secondly,  the 
copyright  extends  only  to  the  material 
contributed  by  the  author  and  does 

not  imply  any  exclusivity  of  the  pre- 
existing material.  Thirdly,  in  order  to 

qualify  for  a  copyright  in  a  collective 
work,  the  additional  matter  or  the 

manner  of  combining  the  indepen- 
dent works  must  constitute  more  than 

a  minimal  contribution.  This  require- 
ment for  originality  would  not  exist  if 

the  only  contribution  was  the  addition 
of  a  preface  to  a  pre-existing  book, 

but  would  exist,  in  this  author's 
opinion,    in    the    book    "101    Basic 
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Computer  Games"  because  that  book 
contains  a  distinguishable  variation. 

But  maybe  the  plot  thickens 
because  Mr.  David  Ahl  in  addition  to 

collecting  the  computer  games,  re- 
wrote, modified  or  cleaned  up  about 

65%  of  them.  That  sounds  like  the 
creation  of  a  book  containing  65% 

"derivative  works"  and  35%  un- 
touched works.  Derivative  works  are 

defined  in  the  new  copyright  act  as 
being  based  upon  one  or  more 
pre-existing  works  which  has  or  have 
been  recast,  transformed,  or  adapted. 
The  same  conditions  and  limitations 
discussed  above  with  respect  to 
compilations  apply  to  derivative 
works.  However,  by  definition,  a 
derivative  work  has  been  substan- 

tially copied  from  the  prior  work  and 
thus  constitutes  an  infringing  work  if 
the  material  taken  from  the  prior  work 
was  done  without  the  consent  of  the 
copyright  owner.  A  discussion  of 
what  is  substantial  copying  is  another 
topic  best  left  for  another  month.  The 
important  point  is  that  it  does  not 
matter  if  the  incorporated  works 
forming  the  collective  work  are  in 

the  public  domain,  are  licensed  copy- 
righted works,  or  are  derivative  works. 

The  collective  work  is  copyrightable 
and  can  be  infringed  irrespective  of 
the  source  of  the  incorporated  works. 
Thus,  maybe  the  plot  does  not 
thicken. 

The  interesting  aspect  of  collec- 
tive works  is  that  according  to  some 

court  cases  decided  under  the  old 

copyright  act,  a  work  in  the  public 
domain  can  be  converted  into  a  work 

enjoying  copyright  protection  simply 
by  incorporating  it  into  a  copyrighted 
collective  work.  Under  the  reasoning 
in  these  court  cases,  the  person 
copying  the  work  in  the  public  domain 
must  go  to  the  original  source  to 
avoid  copyright  infringement. 

However,  no  one  should  get  his  or 
her  hopes  up.  These  cases  have  been 
soundly  criticized  and  have  not  been 
followed  by  some  other  courts.  Some 

present  commentators  on  the  law 
believe  that  the  new  copyright  act  has 
eliminated  this  possibility  and  argue 
that  a  work  in  the  public  domain  can 
be  copied  by  anyone  irrespective  of 
where  that  work  is  found. 

Is  this,  then,  the  reason  that  David 
Ahl  has  missed  his  mark  in  his 
barrage  at  the  CPMUG?  No.  In  this 

author's  opinion  it  is  because  per- 
mission was  obtained  by  the  CPMUG 

from  the  copyright  owner,  Digital 
Equipment  Corporation,  to  use  the 
programs  in  their  book,  and  as  the 
editor  of  the  book,  Mr.  David  Ahl,  has 
nothing  to  say  about  it. 

But  more  on  who  can  rightfully 
claim  an  infringement  of  a  collective 
or  derivative  work  next  time.  It  is  time 
to  return  to  star  base,  replenish  the 

ship's  energy  and  rebuild  the  shield 

power  before  a  Klingon  starts  return- 
ing the  fire  from  his  starship.  □ 

How  many  things 

served  us  yesterday  for 
articles  of  faith  which 

today  are  fables  to  us. 
Michel  de  Montaigne Essays 

The  comments  and  opinions  of  the 
author  are  given  for  educational 
purposes  only  and  are  not  meant  to 
be  legal  advice.  Specific  legal 
questions  should  be  referred  to 
your  personal  attorney. 

J 

pple  n* Text  Processing  System  consists  of  an  Editpr  and  Assembler 
The  editor  can  create  and  modify  Basic  and  assembler  programs. 
Features  include  string  search/replacement,  tabbing,  block  line 
moves,  simple  macros,  and  search  windows. 
The  symbolic  two  pass  assembler  can  assemble  10  disk  files  and 
create  listings  and  APPLE  binary  files.  It  uses  8  character  symbols, 
56  opcode  mnemonics,  and  has  6  added  pseudo  opcodes.  Operands 
may  contain  numeric  parameters,  symbols,  and  arithmetic  expressions. 

THE  HOME  FINANCE  PROGRAM  provides  the  capability  to  man- 

CHESS  *  BACKGAMMON  *  MORE! 

age  a  full  year  of  family  financial  dqta.  The 
maintain  over  2000  records  per  disk  including 
posits,  and  cash  expenditures.  Twelve 

budget  groups  are  available  to  analyze  fam- 
spending  patterns.  Features  include  easy-to- 
use  data  entry,  comprehensive  data  retrieval, 
extensive  editing  capabilities,  month-to-date 
and  year-to-date  budget /expense  summaries, 
ability  to  flag  tax  deductions,  and  checkbook 
reconciliation.  Additional  features  include  disk 

backup  to  protect  against  loss  of  data  and  se- 
lective listings  via  a  screen  print  mode. 

These  programs  are  suppliecj  on  disk  with  a 
comprehensive  user  manual. 

See  your  local  dealer  or  contact: 

P.O.  Box  1112 

Cupertino,  CA  95015 

Phone  (408)  253-8086 

Dealer  inquiries  invited 

program  can 
checks,  de- 
definable 

ily 

*    Apple  II  is 
a  TM  of  Apple 

Computer 
Inc. 
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NEW  MACHINE  LANGUAGE  GAMES! 

Z-CHESS    for    16K  Level    II 

Play  the  classic  game  of  CHESS  using  the  TRS~80  graphics.  Seven 

levels  of  difficulty  (up  to  six  levels  of  "look  ahead")  provide 

a  challenging  game  for  all.  Alpha_Beta  pruning  and  move  sorting 
are  employed  to  keep  response  times  to  a  minimum.  SETUP  mode 

allows  the  board  to  be  arranged  as  desired.  Plays  all  moves- 

including  CASTLING  and  EN  PASS.ANT  captures.  Numbered  squares 

simplify  move  input.  Possibly  the  fastest  good  strategy  chess 

game  available!     $17.95 

BACK-40         for    16K  Level    II 

A  euperior  opponent  which  makee  extensive  uee  of  the  TRS-80 

graphics  to  display  a  regulation  style  BACKGAMMON  board  of 

unrivaled  quality  and  clar i ty_ including  the  dice!    BACK-40 
DOUBLES  if  it  etands  a  good  chance  of  w inning- which  it  usually 
does!    Every  feature  of  a  regulation  BACKGAMMON  match  ie 

included-even  keepe  score1     $14.95 

DR.     CHIPS         for    16K  Level    II 

A   faeci noting   program   baeed   on   the    famous    "DOCTOR"    and    "ELIZA" 

programs.       Simply    "TALK"     (er.     "TYPE")    to   your    computet — DR.     CHIPS 

will    analyze   your    eentencee    and    "TALK"    back    to   you- immediately! 

Although   DR.     CHIPS'    reeponees   should   not    be   taken   eeriouely.     he 
ie    the    ultimate    computer    introduction    for    the    family    and 

friende-and   a    euper    "convereat ional let"    at    partiee!  $14.95 

immediate    ehipment    by    first    claee    mail     ~     Texae    ree.      odd    52 
Order    by    mail     or    phone     (VISA.      Mae ter Charge    accepted)     from: 

Tho    Software    Assoc  i  at,  i  on 

P.  0.     Box      58365 

Houston,      Texas    77058 

         Phon»t     (713)    482-0883   ■   ■   ■   ■   
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Many  home  computerists  have 
found  that  a  printer  is  quite  useful  for 
a  variety  of  computer  applications. 
But  with  so  many  computers  and 
printers  on  the  market,  there  is  often  a 
question  of  how  to  connect  a  printer 
to  your  computer.  Glen  Jenkins  of 
Fort  Devens,  Massachusetts  and  Bill 
Perry  of  Whitinsville,  Massachusetts 

sent  in  questions  regarding  the  con- 
nection of  printers  to  a  TRS-80 

system. 
To  understand  how  printers  are 

connected,  it  is  first  useful  to  know 
what  a  printer  does.  Nearly  all  printers 
are  designed  to  print  characters  using 
ASCII  data.  ASCII  has  63  printing 

characters  plus  "space"  if  you  stick  to 
the  so-called  "upper  case"  set ;  and  31 
more  printing  characters  if  you  use 
the  full  set.  It  also  has  some  special 
codes,  the  most  popular  of  which  are 

"return,"  "linefeed,"  and  "bell."  Some 
often  used  codes  are  "back  space," 
"horizontal  tab,"  "vertical  tab,"  and 
"form  feed."  Usually  the  computer 
can  send  characters  faster  than  the 
printer  can  print  them.  It  is  therefore 
necessary  to  have  some  system  for 
slowing  the  computer  down  to  the 

printer's  speed.  This  is  complicated 
by  the  fact  that  printers  often  take 
different  amounts  of  time  for  different 

functions.  For  example,  "return" 
usually  causes  a  moving  print  head  to 
return  to  the  far  left,  and  this  often 
takes  much  longer  than  printing  a 
single  character  does. 

The  easiest  way  to  slow  the  com- 
puter down  to  a  speed  acceptable  for 

the  printer  is  to  have  it  send  the  ASCII 
codes  at  a  set  speed.  For  example, 

Teletype  Model  33's  (a  very  popular 
teletypewriter)  accept  ten  character 
codes  per  second.  The  33  can  print 
any  character,  ring  the  bell,  or  line- 

feed in  a  tenth  of  a  second,  so  this 
rate  works  quite  well.  However,  it 
generally  takes  a  33  about  twice  that 
long  to  return  the  print  head.  So,  if 
you  have  the  computer  send  a 
"return"  followed  by  an  A,  the  A 
would  be  smeared  across  the  middle 

of  the  paper  as  the  print  head  returns. 
To  solve  this,  people  often  program 

their  computers  to  send  a  "rubout" code  following  a  return.  The  rubout 
has  no  particular  function  on  a  33,  and 
it  takes  up  another  tenth  of  a  second. 
(Smarter  programmers  send  a  rubout 

only  when  the  return  isn't  followed  by 
a  linefeed,  since  returns  are  nearly 
always  followed  by  linefeeds,  and  the 
33  can  do  a  linefeed  while  it  is  return- 

ing.) Aside  from  the  fact  that  rubouts 
are  sometimes  useful  for  resynchron- 
izing  the  serial  interfaces  used  by  the 
33,  the  rubout  serves  to  fill  time  and 

such  characters  are  often  called  "fill 

characters." Problems  with  this  scheme  began 
to  appear  when  more  complicated 
features  were  added.  For  example, 
"form  feed"  codes  are  used  to 
advance  the  paper  to  the  top  of  the 
next  page.  Since  the  computer 
routines  which  run  the  printer  are 
seldom  written  to  keep  track  of  the 
current  position  on  the  page,  or  to 
know  the  length  of  the  page  currently 
being  used,  there  is  difficulty  in 
knowing  how  many  fill  characters  to 

use.  Only  a  few  are  needed  if  the  dis- 
tance the  paper  has  to  be  moved  is 

small,  and  several  are  needed  if  it  is 
large.  Usually  people  just  program 
the  computer  to  send  enough  fill 
characters  to  make  it  work  with  the 
maximum  possible  distance.  This 
always  works,  but  is  slower  than  need 
be. 

One  solution  to  this  problem  is  to 

keep  the  fixed  transmission  rate,  but 

use  a  large  "buffer."  A  good  example 
is  the  popular  Decwriter.  This  ter- 

minal can  print  characters  at  a  rate  of 
60  per  second.  Linefeed  and  return 
take  somewhat  longer.  However,  the 
Decwriter  accepts  characters  at  a  rate 
of  30  per  second.  When  it  is  doing  a 
return,  it  saves  up  the  characters  it 

can't  print  right  now  in  the  buffer. 
When  it  finishes  returning,  it  begins 

printing  these  characters.  Since  it 
prints  twice  as  fast  as  new  codes 
come  in,  it  catches  up  pretty  quickly. 

Both  these  solutions  are  less  than 
desirable  since  they  keep  you  waiting 
around  while  the  printer  is  going 

slowerthan  it  could  if  it  weren't  forthe fixed  transmission  rate.  Obviously, 
variable  transmission  rates  are  the 

best  solution.  To  do  this,  a  "busy 
flag"  is  usually  added.  When  the 
computer  sends  a  character  to  the 
printer,  the  printer  sets  a  signal 

saying  that  it  is  "busy."  As  soon  as  it is  done  with  that  character,  it  puts  the 

signal  back  to  the  normal  "ready" state.  When  the  computer  sees  the 
printer  is  no  longer  busy,  it  sends 
another  character.  Thus,  the  printer 
can  be  run  constantly  at  its  highest 

speed,  regardless  of  how  long  each 
function  takes  to  complete.  Often  a 
single  character  buffer  is  added  so 
that  the  moment  the  printer  becomes 
"ready"  a  new  character  is  sent  from 
the  buffer  and  the  computer  has  \o\s 
of  time  to  get  the  next  character  into 
the  buffer  while  the  printer  is  busy 
with  the  last  one. 

Usually  printers  which  use  busy 

flags  are  connected  in  "parallel."  This means  that  there  is  one  wire  between 

the  printer  and  the  computer  for  each 
signal.  Usually  there  are  7  or  8  wires 
which  carry  the  ASCII  data,  a  busy 
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signal  to  the  computer,  and  a  strobe 
signal  to  the  printer  that  tells  it  when 
another  character  is  ready  (there  are 
also  some  ground  wires  and  some- 

times power  wires).  In  contrast, 

"serial"  printers  can  be  connected 
with  a  single  data  wire,  plus  a  ground 
wire,  if  a  busy  flag  is  not  used  and  if 

the  usual  UART-style  serializing 
scheme  is  used. 

Now,  onto  the  actual  connecting 
together  of  the  printer  and  computer, 

which  is  called  "interfacing."  Ob- 
viously, to  run  the  printer  at  full  speed 

a  parallel  interface  with  a  busy  flag  is 
preferable.  On  the  other  hand,  if  the 
printer  is  to  be  some  distance  away 
from  the  computer,  a  serial  interface 
is  preferable  to  reduce  the  cost  of  the 
wiring. 

First,  a  look  at  serial  interfaces. 
We  are  privileged  in  this  case  to  be 
dealing  with  the  only  standard  for 
computers  which  is  both  moderately 
well  defined  and  well  used  (unless 
you  count  115  volt  60  Hertz  AC 

power).  This  is,  of  course,  the  ever- 
present  serial  interface  with  the 
random  letters  and  digits  name; 
RS-232C.  Thanks  to  well  established 

customs,  RS-232C  is  pretty  much  the 
same  everywhere.  (It  is  not  due  to 
specifications  in  the  standard,  which 
is  amazingly  deficient  in  details  of 

any  sort.)  If  you  have  an  RS-232C 
printer  and  an  RS-232C  interface  for 
your  computer,  you  can  probably 
connect  them  together  without  any 

trouble.  (Of  course  you  won't  neces- 
sarily ever  be  able  to  write  the 

software  the  computer  will  need  to 
operate  the  printer  properly...)  About 
the  only  consideration  has  to  do  with 
the  transmission  rate.  With  a  serial 

interface,  each  signal  (or  "bit")  is  sent 
one  at  a  time.  The  data  bits  are  sur- 

rounded by  some  additional  control 
bits.  There  are  two  popular  formats. 
One  has  a  start  bit,  eight  data  bits, 
and  two  stop  bits.  The  other  is  the 
same  but  has  only  one  stop  bit.  Thus, 
one  uses  1 1  bits  per  character  and  the 
other  uses  10.  The  11  bit  format  is 
generally  sent  at  a  rate  of  110  baud 

("baud"  in  this  case  means  "bits  per 
second")  which  is  10  characters  per 
second.  The  10  bit  format  is  generally 
sent  at  rates  of  300,  600,  1200,  2400, 
4800  and  9600  baud  for  transfer  rates 
of  30,  60,  120,  240,  480  and  960 
characters  per  second.  The  format 
and  baud  rate  of  the  printer  and  com- 

puter must  be  the  same.  Some 
printers  have  selectable  rates  and 
nearly  all  computer  interface  cards 
have  selectable  rates.  At  low  baud 

rates,  you  usually  need  only  2  wires, 
data  and  ground.  These  will  usually 
be  found  within  an  expensive  25  pin 
connector  which  is  the  de  facto 
standard  connector.  If  the  printer  is 
actually  a  terminal  (and  thus  has  a 
keyboard)  you  will  need  a  third  wire 
for  the  data  going  to  the  computer.  If 
the  interface  is  going  to  require  more 
wires,  then  some  of  the  22  other 
RS-232C  signals  are  being  used  and 
careful  investigation  will  be  required 
to  know  whether  or  not  the  interface 
will  work. 

Now,  a  look  at  parallel  interfaces. 
Despite  the  fact  that  most  peopk 

have  their  printers  near  their  com- 
puters and  would  really  rather  have  a 

parallel  interface,  and  despite  the  fact 
that  parallel  interfaces  are  generally 
cheaper  and  easier  to  work,  there  are, 
nonetheless,  relatively  few  parallel 

interfaces  in  use  with  personal  com- 
puters. This  is  mainly  because  there 

is  no  universally  accepted  parallel 
interface.  Everybody  has  their  own, 
and  nearly  all  are  different  enough  to 

be  incompatible.  Sounds  like  cas- 

sette tape  interfaces,  doesn't  it? 
Probably  the  most  popular  printer 

interface  is  the  one  used  by  Cen- 
tronics. If  your  printer  is  available 

with  a  Centronics  type  interface,  and 

so  is  your  computer,  you're  in  luck. 
Otherwise,  order  your  computer  and 
printer  from  the  same  dealer  and  ask 
to  see  it  working  before  you  pay 

(unless  you're  handy  with  elec- tronics). 

ROMS 

J.C.  Tobin,  of  Katytown,  Penn- 
sylvania, asks  about  adding  some 

wiring  and  a  socket  to  an  OSI 

Challenger  in  order  to  make  plug-in 
ROM  systems.  The  object  is  to  come 
up  with  ROM  cartridges  like  the  Exidy 
Sorcerer.  He  asks  if  the  additional 

wiring  would  introduce  timing,  impe- 
dance, resistance,  or  other  problems. 

I  think  that  is  unlikely,  especially  if 
the  wires  are  kept  short  (say  an  inch  or 
two).  Any  well  designed  digital 
system  (which  may  well  rule  out  all 
personal  computers)  should  have  a 
little  leeway  in  the  timing,  and  this 
extension  should  just  reduce  the 
leeway  a  little.  He  asks  if  he  could 
obtain  compatible  EPROM  or  PROMs 
and  if  he  could  program  them  or  have 

them  programmed.  PROMs  can  cer- 
tainly be  obtained  if  the  original 

system  used  PROMs,  and  if  it  uses 
ROMs  then  the  chances  are  still  pretty 
good.  Many  suppliers  of  PROMs  can 

program  them  for  you,  often  at  "no 
extra  charge,"  but  if  the  supplier  is  a 
large  one  aimed  mostly  at  OEM's 
(Original  Equipment   Manufacturers) 

they  will  probably  not  be  thrilled  at 
the  prospect  of  programming  a  single 
PROM.  Overall,  I  think  plug-in 
PROMs  could  be  added,  although 
only  someone  skilled  in  electronics 
would  want  to  risk  modifying  his 
precious  computer. 

On  the  topic  of  ROM  software,  I 
would  like  to  add  some  comments. 
ROM  software  is  definitely  a  step  in 
the    wrong    direction    for    personal 

computers.    It's   great    for   washing 
machines   and    computer-controlled 
toasters.  Personal  computers  must 
have  a  disk  or  some  similar  semi-fast 
mass-storage  device  to  be   useful. 
Therefore,  the  only  ROM  should  be  a 
program  to  start  up  from  the  disk. 
Putting  entire  languages  or  operating 
systems  in  ROM  is,  in  my  opinion, 
incredibly  foolish.  (Apple  started  out 
this  way,  and  I  have  always  found 

their  ROMs  to  be  the  Apple's  single 
largest  problem.  Of  course,  their  new 

Pascal   system's    Language   Card- 
probably    the    forthcoming    second 
largest  problem— is  a  welcome  step 
away  from  languages  in  ROM.)  Most 
programs  as  large  as  languages  and 
operating  systems  tend  to  contain  at 
least    one    significant    error,     and 
countless  minor  difficulties.   ROMs 
are  hard  to  change.  Further,  a  ROM 
can  contain  only  one  set  of  data.  RAM 
(normal     read/write     memory)     can 
contain  any  number  of  different  sets 
of  data  (one  at  a  time).  Thus,  ROM 
wastes   addressing    space    lavishly. 
One  myth  that  has  encouraged  the 
use  of  ROM  is  that  it  is  the  only  way  to 
have  a  non-erasable  language,  that 
doesn't  "crash"  or  "die"  easily.  This  is 
nonsense  for  two  main  reasons.  First, 
you  can  easily  design  write  protect 
circuitry  for  the  RAM  (as  Apple  is 
doing  on  the  Language  Card).  With  a 
lot  of  careful  attention,  you  can  even 
design    write   protect   circuitry   that 

can't  be  unprotected  except  by  the 
loader  when  a  new  language  is  to  be 
loaded   (which   probably   no  one   is 
smart   enough   to   do    for    personal 

computers,  although  they  are  com- 
mon on  large  systems).  Second,  if  a 

program    "goes    wild"    and    erases 
memory,  it  will  do  you  very  little  good 
to  still  have  the  language  present  after 
your    current     program     has     been 
erased. 

The  major  advantage  of  a  ROM 
language  is  that  it  is  there  instantly 
when  you  turn  the  power  on.  Floppy 
disks  are  fast  enough  that  you 

shouldn't  mind  waiting  a  couple  of 
seconds  when  you  first  turn  the 
machine  on,  especially  considering 

all  the  money  you'll  be  saving  on 
ROMs.   Plus,    if  the  current   fad    is 
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Pascal  you  can  have  it ;  and  next  year 
change  to  Einstein  (or  whatever  new 

Super  Language  "all"  the  micros  are 
changing  over  to)  without  replacing 
ROMs,  buying  a  new  ROM  card,  or 

selling  your  HyperCom  for  the  Hyper- 
Com  Super  Plus  system.  Those  of  you 

who  don't  have  disks  or  their  equiva- 
lents yet  may  well  want  a  ROM  based 

language,  but  such  systems  are 
becoming  rare. 

8080's,  Z-80's  and  8085's 

Kenneth  Gray  of  Yuba  City, 
California  asks  why  8080  soft  ware  will 
run  on  Z-80  machines  and  if  that 
means  the  8080  software  does  not  use 
the  expanded  instruction  set  of  the 
Z-80.  The  reason  is  that  the  Z-80  has 
all  the  instructions  of  the  8080,  plus 
some  extras  thrown  in  (or,  as  they  say 

in  the  trade,  "tacked  on").  There  are 
instruction  codes  which  are  "unde- 

fined" on  the  8080.  Intel  hasn't  said 
what  they  do,  so  if  you  use  them 

you're  in  for  trouble.  Thus,  most  8080 
software  doesn't  use  these  codes.  On 
the  Z-80,  these  codes  have  been 
defined.  They  perform  the  new 

instructions,  some  of  which  are  use- 
ful (like  the  relative  branches)  and 

some  of  which  look  good  in  the  ads 
(like  block  I/O  transfers  at  CPU 
speed,  or  the  negate  A  instruction). 

Nearly  all  8080  programs  which  don't 
depend  on  timing  loops  and  don't  use the  undefined  instructions  will  run  on 

a  Z-80  if  the  Z-80  has  been  set  for  8080 

interrupt  mode.  However,  just  be- 

cause a  program  is  written  "for  the 
Z-80"  doesn't  automatically  mean  it 
won't  work  on  an  8080— it  probably 
will  if  the  new  instructions  aren't 
used.  On  a  similar  topic,  8080  soft- 

ware will  generally  run  on  an  8085  if 

timing  loops  aren't  critical.  8085  soft- 
ware will  generally  run  on  an  8080  if 

the  RIM  and  SIM  instructions  aren't 
used,  and  if  the  extra  interrupts  aren't 
needed.  People  who  rave  about  the 

wonders  of  the  Z-80  might  well  note 
that  there  is,  indeed,  a  4  MHz  version 
of  the  8080;  and  the  5  MHz  8085  is 

faster  than  the  4  MHz  S-80,  although 
about  the  same  speed  memories  can 

be  used  for  either.  It's  odd  that  the 
8085  gets  so  little  attention. 

Numeric  Keypad  for  the  Apple 

Kenneth  Gray  of  Yuba  City,  Cali- 
fornia says  that  he  is  considering 

the  purchase  of  an  Apple  II  computer, 
but  is  concerned  about  the  lack  of  a 
numeric  keypad.  While  it  is  possible 
to  buy  some  keys  and  wire  them  in 

(since  the  Apple  uses  contact-type 

switches),  if  you're  like  me  the  result 
would  hardly  be  attractive.  On  the 
other  hand,  you  can  buy  a  complete 

unit  which  is  ready  to  attach.  Al- 

though I  haven't  seen  the  unit  yet,  AB 
Tech  has  just  announced  a  keypad  for 
the  Apple  II  which  is  easily  attached 
(they  claim)  to  the  encoder  chip  on  the 
Apple  keyboard.  This  means  you 

don't  have  to  modify  your  software, 
which  you  would  if  you  connected  the 
keys  in  through  a  parallel  I/O  board. 
The  unit  has  13  keys  (0  through  9, 

period,  dash  and  "enter"),  and  sells 
for  $99.  Their  address  is:  AB  Tech; 

12333  Sunnyvale  -  Saratoga  Road, 
Saratoga,  CA  95070. 

TV  Bandwidth 

Another  question  from  Kenneth 
Gray  asks  about  the  resolution  of 
televisions  (probably  for  his  Apple  II). 

He  says  he's  heard  that  televisions 
won't  resolve  signals  above  4.5  MHz, 
and  that  for  home  computers  the 
bandwidth  should  be  10  to  12  MHz. 
He  asks  if  modifying  the  set  to  accept 
composite  video  inputs  rather  than 
RF  modulated  inputs  will  increase  the 
bandwidth. 

It  is  true  that  the  bandwidth  of  a 
television  is  limited  to  around  4.5 
MHz.  This  is  necessary  in  order  to 
avoid  receiving  adjacent  stations  and 
the  sound  signal,  and  there  is  little 
you  can  do  about  it.  It  is  not  true  that 
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for  home  computers  the  bandwidth 

should  be  10  to  12  MHz.  ''Bandwidth" refers  to  the  maximum  speed  at  which 
the  beam  which  lights  up  the  phosper 
on  the  screen  can  be  turned  on  and 

off,  and  thus  refers  to  the  number  of 
dots  which  can  be  displayed  across  a 
line.  (This  is  actually  a  definition  of 

bandwidth  as  it  applies  to  com- 
puters.) 10  MHz  means  the  beam  can 

be  turned  on  and  off  at  a  rate  of  10 
million  times  per  second,  more  or 
less.  There  are  30  full  frames  per 
second  and  525  lines  per  frame.  Thus, 
there  are  30  times  525  lines  per 
second,  or  15,750  lines  per  second. 
(Some  of  this  is  wasted  while  moving 
the  beam  back  to  the  left  for  the  next 
line,  and  back  up  to  the  top  for  the 
next  frame  or  for  the  second  pass  in  a 
frame.)  After  you  divide  the  10  mijlion 
rate  by  15,750  you  get  about  635  dots. 
After  taking  out  about  20%  for  the 

part  of  each  line  you  don't  see,  this leaves  about  508  dots.  If  you  have  64 
characters  per  Mn§,  you  cogld  have 
almost  8  dots  per  character  (across). 
Therefore,  with  64  characters  of  8 
dots  each,  a  10  MHz  bandwidth  would 

give  you  good  dot  resolution.  Lower 
bandwidths  would  tend  to  be  more 

smeary.  The  Apple  II  only  has  40 

characters  across,  so  a  lower  band- 
width is  acceptable. 

The  best  thing  to  do  is  to  try  out 
your  computer  with  the  particular 
television  and  see  if  the  image  quality 
suits  you. 

With  regard  to  direct  video,  this 
will  not  necessarily  increase  the 
bandwidth.  Since  the  designers  of  the 
television  know  that  the  stages  you 

would  be  bypassing  will  limit  the 
bandwidth  to  a  certain  frequency, 

there's  no  reason  for  them  to  go  out  of 
their  way  to  make  the  rest  of  the 
circuitry  work  at  higher  bandwidths. 
So,  it  might  be  higher  and  it  might 
not. 

A  more  exhaustive  explanation  is 

given  in  Don  Lancaster's  "TV  Type- 
writer Cookbook."  You  can  get  this  at 

your  local  computer  store  or  at  Radio 
Shack. 

Questions  and  Answers 

Do  you  have  questions  related  to 
microcomputers?  Send  them  to  this 
address: 

Questions  and  Answers 
Creative  Computing  Magazine 

P.O.  Box789-M 
Morristown,  N.J.  07960 

Please  try  to  keep  questions  general, 

like  "what  is  an  RS-232C  interface?" 
rather  than  "how  do  I  connect  a  Cray- 
30  terminal  into  my  Hyperdata  80 
CPU?"  □ 
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Stephen  B.  Gray 

In  this  twelfth  column,  we'll 
have  a  look  at  computer  graphics 

that  use  the  63  Level-ll  graphics 
characters,  a  program  that  helps 
children  learn  their  letters  and 

numbers,  Radio  Shack's  software 
information  sheets,  a  program  that 

tests  your  RAM  memory  and  a  48- 
page  catalog  of  TRS-80  software. 

Graphics-Character  Graphics 

No,  that's  not  a  misprint.  What 
we're  going  to  discuss  is  random- 
number  graphics  using  the  63 
graphics  characters  whose  ASCII 
codes  are  129  through  191  (sorry 
about  that,  Level-I  users),  and  whose 
existence  is  barely  hinted  at  in  the 
Level-ll  manual. 

This  short  program 

10CLS 
20A  =  RND(1021) 
30B  =  RND(63)  +  128 
40  PRINT      A,CHR$(B); 
50  GOTO  20 

provides  a  changing  pattern  of  Level- 
ll  graphics  characters,  all  63  of  them. 
Line  20  provides  a  random  location  for 
the  character  chosen  randomly  in  line 
30. 

The  pattern  can  be  thinned  out  a 
trifle  by  changing  line  30  to  add  a  64th 
character: 

30B  =  RND(64)  +  127 

which  adds  code  128  to  the  set.  This 
is  a  space,  a  blank  character.  Almost 
the  same  effect  can  be  had  by  instead 
adding 

45PRINT      A  +  1,CHR$(128); 

which  replaces  with  a  blank  the 

character  that's  one  space  after  the 
character  put  up  on  the  screen  by  line 
40. 

If  you  use  line  45  in  the  program, 
and  if  the  1021  in  line  20  is  changed  to 
1022,  the  pattern  will  move  up  now 

and  then.  If  it's  changed  to  1023,  not 
only  will  the  pattern  move  up  occa- 

sionally, but  an  FC  error  will  occur 
sooner  or  later.  Any  guesses  why 
these  things  happen? 

No,  there's  nothing  artistic  about 
this  pattern  on  the  screen;  the 
program  is  presented  just  to  give 
some  basic  ideas  of  how  to  use 

graphics  characters  in  TRS-80  com- 

puter art. For  instance,  try  restricting  the 
pattern  to  less  than  the  full  display 
area.  How  would  you  go  about  print- 

ing the  pattern  in  the  upper  left  quad- rant only? 

Half  the  problem  is  solved  by 
changing  line 20  to 

20A  =  RND(511) 

which  displays  the  pattern  only  in  the 
upper  half  of  the  display  area.  Notice 
that  even  though  51 1  is  the  position  of 
the  last  character  in  the  eighth  line, 
you  no  longer  get  an  FC  error,  as  you 
would  when  using  1023  (the  position 
of  the  last  character  in  the  16th  line). 
How  come?  Hint:  try  522  in  line  20 
and  see  what  happens. 

As  for  that  top-left  quadrant,  what 
we  want  to  do  is  print  random 
graphics  characters  in  positions  0 
through  31,  64  through  95,  128 
through  159,  etc.  (see  the  Video 
Display  Worksheet  on  page  E/1  of  the 
Level-ll  manual).  What  we  want  to  do 
is  to  make  RND(31)  appear  at  the  left 
half  of  any  of  the  first  eight  lines,  and 
this  will  do  it: 

20A  =  RND(31)  +  (RND(9)-1K64 

by  allowing  the  RND(31)  pattern  to 

appear  on  the  first  line  when  RND(9)-1 
equals  0,  on  the  second  line  when 

RND(9)-1  equals  1  (by  adding  64  to 
each  of  the  character  positions 
generated  by  the  RND(31)  function), 
and  so  on  down  the  lines. 

(As  a  sidelight,  run  this  program : 
10CLS 
20A  =  RND(1021) 

30B  =  RND(26)  +  64 
40  PRINT      A,CHR$(B); 

50  GOTO  20 

and  consider  this  question:  if  this 
program  were  allowed  to  run  for  a 
million  years,  would  it  eventually  put 

up  on  the  screen,  letter-perfect,  all 
the  works  of  Ted  Nelson?  For  your 
next  science-fair  entry,  add  some 
spaces  and  some  punctuation  to  the 
program,  and   let   it   run   for  a  few 
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hundred  years  as  a  pilot  project.  Isn't 
this  much  faster— and   much   more 
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sanitary— than  putting  ten  monkeys 
at  ten  typewriters?) 

If  you'd  like  to  compare  graphics- 
character  graphics  with  graphics- 
block  graphics,  try  this: 

10CLS 

20A  =  RND(319) 
30B  =  RND(63)  +  128 
40  PRINT      A,CHR$(B); 
50X  =  RND(30) 
60Y  =  RND(15) 
70SET(X  +  50,  Y  +  20) 
80RESET(X  +  51,Y  +  21) 
90  GOTO  20 

which  puts  a  graphics-character  dis- 
play on  the  top  five  lines,  and 

centered  below  it,  a  graphics-block 
display. 

For  a  moving  allover  pattern  of 
graphics  characters,  try  this  : 

10CLS 
20FORA  =  0TO7 
30  FOR  X  =  129  T0 191 
40  PRINT  CHR$(X);  CHR$(128); 
50NEXTX 
60  NEXT  A 
70  GOTO  20 

and  if  you  want  to  make  it  stop  after 
filling    the    screen    the    first    time, 

in 
Ml 

•  I  Sli 

Ml *  I  U 

Ml 

change  line  70  to 

70  GOTO  70 

"-•/rtfirtia 
wmm 

If  the  reasons  for  lines  20  and  60 

being  in  the  program  aren't  all  that 
obvious,  delete  them  and  RUN.  But 

not  until  you've  tried  to  figure  out  why 
they're  there. 

A  tighter  pattern  can  be  printed  by 
dropping  the  CHR$(128)  from  the  end 

of  line  40,  and  changing  line  20  to 

20FORA  =  0TO15 

but  don't  forget  to  first  put  lines  20 
and  60  back  in  the  program.  Again, 

the  display  can  be  "frozen"  by 
changing  line  70  to  a  GOTO  70. 

The  pattern  looks  a  little  better 
with 

30  FOR  X  =  191  T0 129  STEP  -1 

Should  you  want  a  more  regular 
pattern,  change  to 

20FORA  =  0TO29 
30FORX  =  129TO191STEP2 

The  double-width  command 

works  with  Level-ll  graphics  charac- 
ters as  well  as  with  letters  and 

numbers.  For  instance,  in  the  pre- 
vious program,  add  this  line: 

15  PRINT  CHR$(23) 

and  the  display  will  change  to  double 

width,  called  "32-character  mode"  in the  manual. 

If  you'd  like  to  do  some  work  with 
graphics  characters,  and  want  to 
know  exactly  which  one  looks  like 
what,  run  this  program : 

100CLS 
110A  =  129 
120FORX  =  ATOA  +  9 
130PRINTX; 
140  PRINT  CHR$(X); 

150  NEXT  X 
160  PRINT 
170  PRINT 
180A  =  A  +  10 
190IFA  >190GOTO210 
200  GOTO  120 
210  FOR  B  =  0T0 1000 
220  NEXT  B 
230  CLS 

240  INPUT  "ENTER  CHAR. 

NUMBER";C 250FORD  =  0TO958 
260  PRINT  CHR$(C); 
270  N  EXT  D 
280  FOR  E  =  0T0 1000 
290  N  EXT  E 
300  GOTO  110 

which  will  print  a  full  set  of  graphics 
characters  next  to  their  ASCII  char- 

acter codes,  give  you  a  moment  to 
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select  one  by  number,  ask  for  that 
number,  and  then  print  an  allover 
pattern  using  that  character,  to  show 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  n  1 1  •  1 1 1  n  1 1 1 1 1  m  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  n  1 1 1 1 1 1 1 1  j 
IIIIIIIIIIIIIIIIIIIIIIIKIIIIIIIillllllllllllllllliiiiiiinii,,! 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIllllllllllllllllliiiiiiiin,,,!) 

lllllllllllllllllllllllllllllllllllllllllllllllllllliHiiiiiiHJ 
IIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllltllllllllltlllllliiHl 
millllllllllllMllllllllllilllllllllllllllllllllllllllllllllll 
lllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllll 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
I  •••IIIIIIIIIIIIIIIIIIIIIIMIIIII I II I II ill  1 1 1 1 1 1 1 1  i  1 1 1 1 1 M 1 1 M 1 1 1 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

|lllllllllllllllllllllllllllllllllllllllllllllllllllll||||||||||| 
imiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiii 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I (lllfllllfllllflflflflf llffflflllllllflllllllllllllllllllllllll 

you  what  it  would  look  like  in  a  con- 
tinuous pattern. 

Actually,  any  trs-80  character 
can  be  used  in  this  program,  so  try  a 
letter  code  such  as  87,  or  the  &  sign  by 
entering  38  to  get  an  allover  pattern  of 

ampersands. 
This  program  displays  the  allover 

pattern  for  a  time  period  depending 

upon  the  loop  in  lines  280-290.  If  you 
don't  want  the  program  to  run  over 
and  over,  and  would  rather  RUN  it 
each  time,  delete  line  300.  This  will 
cause  a  ready  to  come  up  on  the 
screen,  and  move  the  pattern  up.  It 
will  also  move  up  if  you  change  the 
958  in  line  250  to  959,  whether  line  300 
is  there  or  not. 

The  loop  in  lines  210-220  deter- 
mines how  long  the  character  set  is 

displayed.  Note  that  when  you  enter 
the  code  for  any  of  the  63  graphics 
characters,  these  characters  touch 
the  characters  in  adjacent  rows  (well, 

36  out  of  the  63  do,  as  the  character- 
set  display  readily  shows),  as  when 
you  enter  191  or  153.  But  the  printing 

characters  can't  be  made  to  touch 
each  other  at  top  and  bottom  for  a  full 
allover  pattern,  as  when  you  enter  38 
for  a  field  of  ampersands. 

To  take  a  longer  look  at  the  chart 
of  graphics  characters,  or  at  the 
overall  pattern,  press  while  holding 

down  the  shift  key.  When  you're 
through  looking,  hit  any  key  to  "un- freeze" the  display. 

The  graphics  in  the  previous  pro- 
gram can  be  speeded  up  by  changing 

two  lines: 

250  FOR  D  =  15360  TO  16383 
260  POKE  D,C 

Well,  nothing  much  in  the  way  of 
computer  art  has  been  developed 
here.  The  point  of  presenting  it  was  to 
show  some  of  the  basics  of  what  can 
be  done  with  graphics  characters,  and 
to  possibly  get  you  interested  in 
working  up  a  short  computer  graphics 
program  or  two  using  them,  and 
maybe  then  sending  the  programs  to 
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me,  to  run  in  this  column.  The  shorter 
the  better,  by  the  way. 

Incidentally,  all  of  these  graphics 

programs,  as  well  as  those  in  pre- 
vious TRS-80  columns  are  taken  from 

the  notebook  of  short  programs  I 
developed  during  the  last  year  out  of 
curiosity  to  see  what  can  be  done  with 
a  TRS-80. 

When  you  write  a  program  of  any 
more  than  trivial  interest,  write  or  type 
it  into  a  notebook  or  ring  binder,  with 
notes  (or  REM  lines)  on  what  it  does 

and  how.  If  you're  at  all  curious  about 
what  a  TRS-80  can  do,  you'll  be  quite 
surprised  how  many  programs  you'll 
generate  in  six  months. 

Happy  Face 

The  Sel-Tronics  automatic  dual- 
cassette  interface  described  in  this 
column  in  June  1979  (p  124)  was 
designed  by  Les  Logan,  who  also 
wrote  the  bank-statement  verification 
program  that  demonstrates  the  use  of 
the  interface. 

Les  has  written  another  program, 
a  very  different  one,  called  Happy 
Face.  Les  wrote  it  two  years  ago  for 
the  Level-I  TRS-80,  to  teach  his 
two-year-old  son  Casey,  who  learned 
his  letters  and  numbers  from  it  (along 

with  a  little  help  from  TV's  Sesame Street). 

When  you  run  Happy  Face,  you're 
first  asked  if  you  want  the  alpha- 
numerics  to  be  made  with  dots,  or  as 
small  or  large  solid  characters.  Next 

you're  shown  a  letter  or  number  on  the 
screen,  and  when  you  press  the  cor- 

responding key  on  the  keyboard,  a 
happy  face  is  displayed,  and  it  winks 
its  left  eye.  After  a  moment  or  two,  the 

face  disappears,  another  alpha- 
numeric appears,  and  you  have  to  find 

the  right  key  to  make  the  happy  face 
appear  again. 

Simple,  perhaps,  but  not  if  you're 
only  two  years  old.  As  first  written  for 
Level-I,  the  program  required  Casey 
to  first  find  the  right  key,  and  then 

press  ENTER.  As  rewritten  by  Casey's 
father  for  Level-ll,  only  the  matching 
key  needs  to  be  pressed;  INKEY$ 
takes  care  of  the  rest. 

Happy  Face,  for  Level-ll  16K 
TRS-80,  is  $5  from  Les  Logan,  436 
Warner  Circle,  Norfolk,  VA  23509.  On 
the  cassette,  Happy  Face  is  described 

as  "for  kids  2  years  old  and  up." 
Les  also  wrote  the  Level-I  Com- 

puter Doodler  program  (May  1979,  p 

130),  which  is  now  available  for  Level- 
ll  machines,  at  the  same  $5.  The 
program  simplifies  the  drawing  of 
complex  patterns. 

Software  Info  Sheets 

Because  the  TRS-80  catalog  gives 
no  information  about  software  other 
than  name  and  price,  Radio  Shack  has 
started  publishing  fact  sheets  about 
these  programs.  They  are  free,  and 
can  be  picked  up  at  most  Radio  Shack 

stores,  in  a  good-looking  folder  titled 
"Radio  Shack  TRS-80  Software  Lib- 

rary." 

The  first  sheets  of  software  data 
are  on  games  and  novelty  programs 
(Blackjack  /  Backgammon,  Quick 
Watson!,  Games  Pack  I,  Microchess, 
Micro  Music,  Micro  Movie,  Micro 
Marquee),  advanced  programming 
aids  (TBUG,  Level-ll  Line  Renumber, 
Editor/ Assembler),  Mailing  List  Sys- 

tem and  General  Ledger  I . 

These  sheets  describe  the  pro- 
grams in  enough  elementary  detail  to 

help  you  decide  if  you'd  like  to  buy 
them,  and  are  intended  as  sales  aids. 
The  more  expensive  the  software 
package,  the  more  detail  is  given :  the 
$99.95  General  Ledger  I  fact  sheet  is 
four  pages  long,  and  includes  sample 
printouts  of  six  different  reports. 

The  General  Ledger  I  and  Mailing 
List  System  sheets  tell  just  what 

hardware  is  required  for  these  pro- 
grams. General  Ledger  I,  for  instance, 

requires  Radio  Shack's  U32K  Busi- 
ness System,"  including  a  Level-ll 

16K  TRS-80,  expansion  interface  with 
16K  RAM,  TRS-80  line  printer  and 
cable  and  two  mini-disk  drives. 

By  the  time  you  read  this,  there 
may  be  many  more  info  sheets. 

RAM-Test  Program 

A  RAM-test  program  that  tests  any 
16K  segment  of  RAM  independently, 
or  all  in  sequence,  is  available  from 
Dick  Fuller,  whose  RF-II  switchbox 
was  described  in  this  column  in 
March  1 979  (p  28). 

The  cassette  loads  in  a  few 
seconds,  and  then  a  menu  asks  if  you 
want  to  test  each  RAM  address  once, 

or  go  through  the  test  over  and  over 
"until  you  decide  enough  is  enough 

(overnight  test),"  as  the  instructions 

put  it. Three  sets  of  numbers  are  pre- 
sented, 00-16K,  16-32K,  32-48K,  for 

you  to  put  YES  or  NO  (or  just  Y  or  N) 
alongside  each,  depending  upon 

whether  you  want  to  test  the  addres- 
ses of  the  RAMs  in  the  keyboard 

(00-16K)  and/or  either  of  the  16K  in 
the  expansion  interface. 

As  soon  as  you  type  in  the  third 
YES  or  NO  response,  the  program 
goes  to  work.  The  screen  indicates  at 
top  left  which  of  the  three  RAM  sets 
you  wish  to  test,  and  which  one  is 

being  tested  at  the  moment.  At  top 

right  is  the  number  of  loops  the  pro- 

gram has  gone  through,  if  you've 
chosen  the  "overnight"  test;  other- 

wise it's  zero. 
Under  the  heading  TSG  you  see 

the  address  being  checked  out  at  the 
moment.  The  number  changes  quite 

rapidly,  with  about  12  addresses 
being  examined  per  second.  Under 
BAD  AD  are  listed  up  to  95  bad 

addresses;  if  your  RAM  has  more 
than  95,  only  the  last  95  will  be 

displayed.  Under  FAILURES  at  bot- 
tom left  is  displayed  the  total  number 

of  failures. 
The  instruction  sheet  lists  eight 

possible  reasons  for  a  FAILURE, 
including  a  bad  RAM  chip,  incorrect 

power-supply  voltage,  a  bad  pin  on  a 
RAM  socket  and  a  bad  address  or  data 
line.  The  cause  may  be  entirely 

temporary.  On  my  Level-ll  TRS-80 
(this  program  works  in  Level-ll  only), 
the  first  run  of  the  program  indicated 
RAM  failures  in  positions  30083  to 
30106,  but  not  on  subsequent  runs. 
The  program  was  developed  at  Fuller 
Electronics  "to  help  solve  the  prob- 

lem of  a  flaky  computer ;  we  got  many 
failures  in  the  beginning;  none  of 

them  were  traced  to  a  bad  RAM  chip! " 
The  program  is  very  short,  only  29 

lines  with  a  total  of  53  BASIC  state- 
ments, and  works  by  first  POKEing  a 

decimal  170(binary  10101010)  into  the 
address  being  tested,  then  PEEKing 

to  see  if  that's  really  what  is  there.  If  it 
isn't,  the  address  is  printed  on  the 
screen,  and  what  is  really  stored  at 
that  address  is  printed  on  the  screen 
at  lower  right.  The  process  is  then 
repeated,  by  POKEing  a  decimal  85, 

which  is  binary  01010101,  and  PEEK- 

ing again. 
The  RAM-test  tape  is  $14.95,  from 

Fuller  Electronics,  7465  Hollister, 
Suite  232,  Goleta,  CA  93017.  Add  tax 
in  California. 

Why  $14.95  for  such  a  short  and 

simple  tape?  Fuller  says  there's overhead  to  be  considered,  that 

people  will  pay  $14.95  as  easily  as 
$9.95,  and  besides,  he  adds,  this  is 

the  only  RAM-test  tape  on  the  market. 
The  instruction  sheet  is  printed  too 

lightly  to  be  easily  read,  and  the 
spelling  is  atrocious  (retrivel, 
wheather,  repeted).  But  the  test 
works  well  and  fast,  and  is  the  only 
one  in  town.  Until  somebody  starts 
selling  a  pirated  version  for  $4.95, 
that  is. 

TRS-80  Software  Exchange 

What  may  be  the  biggest  catalog 

of  TRS-80  programs  around  is  the  48- 

page  publication  of  the  TRS-80  Soft- 
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ware  Exchange  (17  Briar  Cliff  Drive, 
Milford,NH  03055). 

The  catalog  is  issued  by  the  pub- 
lishers of  Softside  and  PROG/80 

magazines,  and  includes  three  dozen 
games,  such  as  Android  Nim,  Crib- 
bage,  Microchess  1.5,  Mastermind  II, 
Tycoon,  Star  Trek  III. 3,  Kamikaze  and 
AirRaid. 

The  ten  business  programs  in- 
clude a  mailing  list,  general  ledger, 

payroll,  inventory  and  an  appoint- 
ment log. 

Seventeen  special-purpose  pro- 
grams are  listed,  including  Moving 

Signboard,  Renumber,  Machine-Lan- 
guage Monitor,  Three  Monitors  For 

Disk,  Ham  Radio  ST80  Smart  Ter- 
minal and  the  TEXT-80  word-proces- 

sing program. 
The  catalog  ends  with  half  a  dozen 

"personal"  programs  such  as  Tarot, 
Biorhythms,  and  Home  Financial 
Management,  three  books  and  hard- 

ware accessories  including  casset- 
tes, diskettes  and  storage  boxes. 
The  programs  are  from  a  variety  of 

sources,  including  Small  System 
Software,  Lance  MiKlus,  BUS-80,  Leo 
Christopherson  and  Computer  Graph- 

ics. Most  are  for  the  16K  Level-ll 
TRS-80,  some  are  for  the  4K  Level-ll  or 
Level-I,  and  a  few  are  for  disk 
systems. 

©Creative  Computing 

j&&%&bttfc 

"We've  just  run  your  dates  past  per- 
formance record  through  our  com- 

puters, Miss  Swenson,  and  we  feel  it  is 
our  duty  to  warn  you  ...oh,...  never 
mind. 

»> 

NEW 
FOR  TRS-80 

ALL  TEAK 
ROLL -TOP  DESK 

MUST  SEE   IT  TO 
BELIEVE  IT! 

DESIGNED  SPECIFICALLY  FOR  TRS-80  BUT 
DONT  COUNT  IT  OUT  FOR  OTHER  MICROS. 

SEND   FOR 

COLOR   PHOTOS 

AND   BROCHURE 

•••••••*•*•••••••• 

MPI  *  SHUGART 

YES!      $15   AND   $25 

BELOW 

COMPETITION 
ZERO  AND   NON-ZERO   DRIVES 

WITH   POWER  SUPPLIES 

MPI     DUAL     HEADED     $464 
CABLE  FOR  UP  TO  TWO  DRIVES 

FOUR  DRIVES 

RAM   KITS  -  Keyboard/Interface 
Instructions    make    installation 

NEC  200  Nanosecond  Chips. 

Tl-810-150  Characters/second         $1595 

BIDIRECTIONAL*  TRACTORS  •ADJUSTABLE 
OUT   TO    132    COLUMNS.  CABLE        $30 

PERSONAL    PROGRAMMING    SERVICE 

14600   GOLDENWEST    #116  (714)   894-3736 

WESTMINSTER.    CA  92683  (714)   898-2539 

VISA  MASTERCHARGE  ACCEPTED.  ORDERS 

SHIPPED  2  -  5  DAYS  AFTER  RECEIPT.  WILL  NOTIFY 
IF   OVER  5    DAYS.    DEALER    INQUIRES   INVITED. 

CIRCLE  186  ON  READER  SERVICE  CARD 

$80 
EASY. 
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MALL 

YSTEM TRS-80    PRODUCTS 
MALL 

YSTEM 
RSft-2:  AN  ADVANCED  TAPE  MONITOR  FOR  16K  TRS-80'S  -  $26.95 
RSN-2D:  THREE  NONITORS  FOR  TRS-80  DISK  SYSTEMS  -  29.95 
RSN-2  RELOCATOR:  PUT  RSN-2/2D  ANYWHERE  IN  MEMORY  -  9.95 
RSN  RS-232-C:      PRINT  WITH  RS-232-C   FROM  RSM-2/2D     -        9.95 

22  commands  to  control  your  TRS-80  Z-80  processor!  Examine  ROM's,  test  RAM, 
program  in  machine  Language,  read/wite  machine  language  tapes,  and  much 

more!  SYMBOLIC  DUMP  will  disassemble  memory  into  Z-80  mnemonics!  HEX  and 
two  ASCII  memory  dumps;  EDIT,  MOVE,  EXCHANGE,  VERIFY,  FILL,  ZERO,  TEST,  or 
SEARCH  memory,  read/write  SYSTEM  tapes,  enter  BREAKPOINTS,  PRINT  with  TRS232 
or  Centronics,  and  read/write  disk  sectors  directly!  Radio  Shack  uses  RSM; 

see  cage  4-17  of  your  disk  manual!  RSM-2  tape  loads  at  top  of  16K  LEVEL  I 
or    II;    RSM-2D   disk    includes    3   versions    for   16K,    32K   and   43K. 

ADVENTURE!      $14.95  each,   3  for   $39.95,   all    5   for   $64.95. 

Machine  language  versions  of  Adventure,  the  current  rage  of  the  big 

time-sharing  computers!  5  versions,  1 -Adventure land,  2-Pirate's  Adventure, 
3-Mission  Impossible,  4-Voodoo  Castle,  5-The  Count.  A  challenge  that  can 
take  weeks   to   solve!      LEVEL-II    16K. 

BARRICADE:      MACHINE   LANGUAGE   ACTION   GAME    FOR   TRS-80'S   -  $14.95 

Break  through  5-wall  Barricade  with  high-speed  ball  and  keyboard  controlled 
paddle!  Trap  the  ball  among  the  walls  and  watch  it  destroy  the  100  blocks! 
Select  96  different  options  to  challenge  experts  and  beginners.  3  scores 

with'the  best  of  each  saved  to  be  challenged  by  other  players.  NOBODY  can 
achieve   the  maximum  WEIGHTED    SCORE   of    33,000!      4K   LEVEL-I    and    II. 

AIR  RAID:      MACHINE   LANGUAGE   TRS-80  SHOOTING  GALLERY!    -  $14.95 

Shoot*  down  high  speed  aircraft  with  a  ground  based  missile  launcher! 
Aircraft  explode  dramatically  when  hit,  sometimes  destroying  other  nearby 
planes!  Score  is  tallied  for  each  hit  or  miss,  and  the  highest  score  is 
saved  to  be  challenged  by  other  players.  Hours  of  fun  for  you,  and  a  super 
demonstration  program   for   entertaining   friends!      4K   LEVEL   I   and   II. 

BASIC-1P  -  LEVEL-1   BASIC  NITH  PRINTING!    -  $19.95 

Run  any  LEVEL-1  BASIC  tape  (12K  or  less)  in  16K  LEVEL-II  TRS-80  without 
conversion!  Plus  LLIST  and  LPRINT  for  TRS232,  RS-232-C  or  Centronics 
printers.  LPRINT  ON  and  LPRINT  OFF  prints  anything  that  you  see  on  the 
screen!      All   LEVEL-I   abbreviations   and   functions    supported. 

*        CALIFORNIA  RESIDENTS  ADD  6  PER  CENT  SALES  TAX        * 

*  SMALL  SYSTEM  SOFTWARE     *     P.O.   BOX     366     *     NEWBURY  PARK,   CALIF.      91320  * 

TRS232  PRINTER   INTERFACE  -  $49.95    (+$2.00  shipping) 

Assembled    and    tested    output    port    for    TRS-80  printing.      Use   any   RS-2
32   or 

20-mil    current    loop   ASCII   printer.      Expansion    • 
with    LEVEL-II    BASIC, 

programs!      Standard    cas 
(below)    for   enhanced   printer    control, 

CP/M,    BASIC-1P,    ELECTRIC    PENCIL,    RSM-2/2D   or    your   own 

sette   software    included,    or    order    new    "FORMATTER" 

TRS232   "FORMATTER"   SOFTWARE   PACKAGE   -  $14.95 

Page  and  line  length  control,  form  feed  function,  printer  pause,  
9  baud 

rates,  "smart"  line  termination,  indented  continuation  lines,  built-i
n 

keyboard   debounce,    software    control    of    screen   printing,   etc. 

THE   ELECTRIC   PENCIL   FOR   TRS-80  DISK   SYSTEMS  -  $150.00 

THE   ELECTRIC   PENCIL  FOR  TRS-80  TAPE   SYSTEMS  -       99.95 

PENCIL  RS-232-C:      ADAPT  TAPE  PENCIL  FOR   RS-232-C   -  9.95 

Write  text,  delete,  insert,  or  move  words,  lines  or  paragraphs,  save  t
ext  on 

tape  (or  disk),  then  print  formatted  copy  with  our  TRS232  o
r  Centronics 

printer  (RS-232-C  with  disk  version).  Right  justification,  page  titling  an
d 

numbering,  transparent  cursor  and  repeating  keyboard.  Lowercase  
entry  and 

display  with  modification.      Tape  version   runs   on  Level    I   or    II    16K. 

CP/M  OPERATING  SYSTEM  WITH  TRS232  SOFTWARE  -  $145.00 

SMALL  SYSTEM  SOFTWARE/LIFEBOAT  ASSOCIATES  version  of  CP/M.  Includes  
TRS232 

and  RS-232-C  software,  lower-case  support,  debounce,  DCV-2  and  other  unique 

utilities.  CP/M  Editor  creates  and  modifies  all  files.  Assemble  dire
ctly 

from  disk,  placing  HEX  and  PRINT  files  back  onto  disk!  Inclu
des  DDT 

(Dynamic  Debugging  Tool),  PIP  (Peripheral  Interchange  Program),  
and  more! 

CP/M    is   a   trademark   of    Digital    Reasearch,    Inc. 

DCV-1:      CONVERT  SYSTEM  PROGRAMS   TO  DISK   FILES  -  $9.95 

Execute  Adventure,  Barricade,  Air  Raid,  RSL-1,  ESP-1,  T-BUG,  etc.,
  from 

disk,  even  if  they  interfere  with  TRSDOS !  After  using  DCV-1,  your  program
 

loads  from  disk  into  high  memory,  moves  itself  to  its  correct  address,  then 

jumps   there   and  executes!      New  version  works   with   TRSDOS   2.2. 

OTHER  TRS-80  PRODUCTS 

ESP-1:  $29.95  Editor,  assembler,  and  monitor  using  INTEL  8080  mnemonics. 

RSL-1:  14.95  Draw  patterns,  then  play  Conway's  LIFE  in  machine  language. 

LST-1:        8.00     A  disassembled    listing   of   LEVEL-1   BASIC   with    some   comments. 

►   SMALL  SYSTEM  SOFTWARE      *     P.O.   BOX      366      *     NEWBURY  PARK,    CALIF. 

CIRCLE  202  ON  READER  SERVICE  CARD 

C.t't  tht*  power  of  assembly  language  along  with  the  structure,  MS* 
and  elegance  ot  PASCAL! 

With  this  in  mind,  Structured  Analysis  Systems  developed 

SP80,  an  innovative  concept  providing  structured  programming 

capabilities  within  assembly  language 

Designed  specifically  tor  the  8080  Z80  systems.  SP80can 
be  used  with  most  macro  assemblers:  XITAN!    C  romemco  Z80. 

Microsoft,  or  Digital  Research. 

Statements  include: 

•  Iteration;  LOOP-EXITIF.  REPEAT-UNTIL.  WHILE- 
ENDWHILE,  DO 

•  Conditional;  IF-ELSE-ENDIF 

•  Case  analysis;  SELECT-CASE-CASE-C  ASE-ENDC  ASE 

Specific  capabilities: 
•  Conjunction  Disjunction;  AND,  OR 

•  Unsigned  relations;  EQ.  NE,  LT.  LE.  GT .  C,l 

•  Signed  relations;  SLE,  SLT,  SGE.  SGT 
•  Conditions;  CARRY,  NZ,  PLUS.  Etc 

•  Block  nesting  up  to  o  levels 
•  ROMable  code 

The 
best  of 

PASCAL SP80  s  manual 
includes;  functional 

source  listings  ot  up 
to  two  macro 

libraries,  macro  syntax 

(with  examples),  and  detailed  sample  SP80  program. 

Send  S°5  tor  C  I'M  diskette  jncl  manual    i»i  S25  lor  manual  .iU>nc   iattd  S3  oversea* 

.mil  $2  c  anadian  postage)  lo    Sl'80 
Box  2745 

Ri-ston    VirKinu   220^>l      70 .1-80O  tCO-4 

Please  spri  itv  only  up  to  inn  assemblers  lor  which  to  receive  dot  u  mentation 

Also  available  in  Macro- 1  I  tor  the-  1  SI- 1 1  and  POP- 1 1 . 
I  am  mated  SP80  reterence  c  ards  available  at  S5  ea<  h 

CIRCLE  212  ON  READER  SERVICE  CARD 

T 
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I 

INI 

Call  about  our  fantastic  price  on 
4-drlve  complete  system. 

■Level  II  4K  $557.10 

Level  II 1 6K  $750.00 
(w/o  num.  keypad) 

Expansion  Interface  $269.00 

Expansion  Interface  1 6K  $42 3.00 

Expansion  Interface  32K  $524.00 
1 6K  Memory  Kit  for  TRS-80  or  Apple 

$89.95 TRS-80  &  NORTH  STAR  ADD-ON  DRIVES 

CUSTOM 
ENCLOSURE 

CABLE 
INCLUDED 

Shugart  SA  400  or  BASF  6106  single  drive  system  in  custom  enclosure $4 1 5.00 

Double  drive  system  in  custom  enclosure   $825.00 

BASF  6106  40  track,  drive  only   $299.00 

Shugort  SA  400   $315.00 

Seomono"  drive   $399.00 

HAZELTINE  1400  (18  MONTH  WARRANTY)   CALL  FOR  PRICE 
Centronics  P1  printer  (TRS-80  add-on)   $398.95 

Centronics  779-2  troctor  (TRS-60  add-on)   $  1049.95 

Tl  printer   $1599.00 
Horizon  1  Kit   $1339.00 

Single  tier  walnut  Formico  enclosure  for  SA  400  or  BASF  drive   $27.00 

Two  tier  walnut  enclosure  for  SA  400  or  BASF  drive   $45.50 

Verbatim  mini  disks,  5-1/4".  box  of  10   $3.20  per  disk 

Box  of  10.  6"  disks   $3.95  per  disk 

•  •  MAIL  ORDER  ONLY  •  • 

INTERTUBE  TERMINAL 

$784.00 

WE  ACCEPT  BANK  AMERICARD,  VISA,  MASTER  CHARGE 

29-02  23RD  AVENUE       ASTORIA,  NEW  YORK  1 1 105 

(212)728-5252 
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Personal 
lectronic 

ransactions 
Gregory  Yob 

I  am  happy  to  hear  from  you.  and  encourage 
your  correspondence  I  will  try  to  acknowledge  all 
correspondence,  and  a  SASE  makes  things  easier 
(or  both  of  us  Please  send  your  letters  to 

Personal  Electronic  Transactions"  c/o  PO  Box 
354,  Palo  Alto.  CA  94301 

*
\
 

On  The  Subject  Of  Software  In  ROM 

A  few  columns  ago,  I  mentioned 

the  Programmer's  Toolkit,  which  is  a ROM  mounted  on  a  card  which 

attaches  to  the  PET's  Memory  Expan- 
sion Port.  Palo  Alto  IC's  (810  Garland 

Drive,  Palo  Alto,  CA  94301)  gave  me  a 
prototype  to  play  with  and  I  can  firmly 

say  that  the  Programmer's  Toolkit  is  a 
"Good  Thing." 

While  I  was  enjoying  the  pleasures 
of  my  new  toy,  it  dawned  on  me  that 

plug-in  software  for  the  PET  in  the 
form  of  ROM  can  be  an  immensely 

powerful  extension  to  one's  PET.  For 
the  effort  of  a  SYS,  my  PET  is  im- 

mediately enhanced  with  the  Toolkit. 
A  few  notions  appeared  for  future  PET 

ROM's  -  for  example,  an  assembler/ 
debugger  package,  a  set  of  graphics 
routines  for  fast  screen  dazzles,  CAI 

drill  and  practice  programs,  lan- 
guages like  PILOT  or  the  FORTH  core 

interpreter  and  more. 
I  am  curious  as  to  what  you  think 

are  useful  extensions  to  your  PET. 

Drop  me  a  note  and  we'll  see  that  the 
idea  gets  to  the  right  people. 

Some  Graphics  Gizmos 

After  two  columns  of  "heavy 
going"  I  thought  it  would  be  nice  to 
relax  and  just  fool  around  for  a  while  - 
so  turn  on  your  PET,  and  try  some  of 
these  bits  of  foolishness. 

Enter  this  program: 

10  PRINT"clr"; 
20  FOR  J  -  1  TO  1000 
30  IF  J  AND  1  THEN  PRINT  "shift-)";  :G0T0  50 
40  PRINT"shlft-backarrow"; 
50  NEXT  J 
60  GOTO  60 

When  this  is  RUN,  we  have  a  good 
start  on  a  Navajo  rug.  Now,  change 
the  J  AND  1  to  J  AND  2.  Those  of  you 
who  are  into  optical  illusions  will  like 
this  one.  Now  try  J  AND  4,  and  so  on. 

About  a  year  ago,  Jack  Rossum 
game  me  this  little  wonder : 
10 

P-32768 20 

PRINT"cl 

r"; 

30 

FOR  ■ 
1-0 

TO  2k: FOR  K-0  TO  39 

kO 

L-(J 

AND K)AND(J-K)AND  N0T(^ 

K) 

50 

IF  L THEN  POKE P+J*0*J=K,160 

60 
NEXT K 

70 

NEXT 
J 

80 
GOTO 80 

A  little  fiddling  will  make  this  thing 
work  faster,  and  removes  the  screen 

"snow"  that  comes  from  POKEing : 

10  P-32768 

20  PRINT"clr"; 
30  FOR  J-0  TO  2k:    FOR  K-0  TO  32 
kO   L»(J  AND  K)AND(J»K)AND  NOT  (J+K) 
50  IF  L  THEN  PRINT'Vvs  sp";:G0T0  60 
55  PRINT"off  sp"; 60  NEXT  K,J 
80  GOTO  80 

This  doesn't  snow,  but  the  screen 
scrolls  at  the  finish  -  so  let's  go  back 
to  the  snow  with  these  changes : 

10  P-32768, Q-A0:R= 160 
50  IF  L  THEN  POKE  P+Q-J+K.R 
55    delete  this  line   

If  the  graphics  characters  are 

changed,  this  basic  pattern  can  be  re- 
used in  several  guises.  Try  these 

changes: 

10   P=32768:Q**40 
15   C(0)-77    :C(1)«78 
k5  N«L>0AND   1 
50  POKE   P+K+Q*J,C(N) 

I  wouldn't  like  to  be  a  rat  lost  in  this 
maze!  Here  are  some  other  nice 
values  for  C(0)  and  C(1): 
95   and   105 

73   and   7** 
86   and  78 

If  you  need  to  know  the  POKE 
code  for  a  given  graphics  character, 
home  the  cursor,  enter  the  character 
and  then  on  the  next  line  enter : 

PRINT   PEEK(32768) 

One  more  variation : 

15  C(0)-73:C(1)-7A:C(2)-75:C(3)=85 
k0   L-(J    R0    K)0R    (J*K)    AND  NOT    (J+K) 
k$   N-L   AND    3 

If  you  wish,  try  other  changes  to  the 
ANDs  and  NOTs  in  Line  40.  Another 
set  forC  is  the  group  109, 110, 120and 
125. 

Alex  Breed  provided  me  with  a 
wallpaper  maker.  It  goes  like  this: 
10  A$-CHR$(62*RND(1)+160) 
20  B$=CHR$(62*RND(1)+160) 
30  FOR  K-  1  TO  9 
kO  IF  RND(1)>.5  THEN  C$-C$+A$:G0T0  60 
50  C$-C$+B$ 
60  NEXT 

70  FOR  K-1  TO  120:  PRINT  C$;:  NEXT 
80  FOR  K-1  TO  2000:  NEXT 
90  CLR:  GOTO  10 

If  you  want  more  regular  wallpaper, 

try  changing  line 30: 
30   FOR   K-    1    TO    10 

Or,  for  variety's  sake, 
30   FOR  K-1    TO   5  +    10*RND(l) 

Sometimes  the  screen  won't  quite  fill 
up  with  wallpaper  each  time. 

Sometimes  it  is  fun  to  try  one's own  hand  at  patterns.  Change  the 
wal  I  paper  maker  as  follows : 

NEW     (It's  simpler  to  start  over!) 
10  INPUT  "clr  PATTERN:";C$ 
20  FOR  K-1  TO  1000/LEN(C$)+1:PRINT  C$:  NEXT 
30  FOR  K-1  TO  2000:  NEXT 

kO   GET  A$:IF  A$-""  THEN  kO 
50  GOTO  10 
Line  20  checks  the  length  of  C$  to 
make  about  one  screen  of  wallpaper. 

I  will  leave  it  up  to  you  to  try 
various  patterns.  You  will  discover 
that  strings  of  2,  4,  5,  8,  10  and  20 
characters  will  make  vertical  patterns. 
The  others  will  slide  across  the  screen 

as  the  pattern  is  printed. 

NOVEMBER1979 
183 



PET,con't... 
When  I  was  working  at  Commo- 

dore, a  visitor  from  Sweden  gave  me 
the  first  variation  of  this  simple  ani- 
mation: 

10  REM  WORM  BY  K.  PALMISTROL,  SWEDEN 
20  REM  TWIDDLED  BY  G.  YOB 

30  PRINT"c1r"; 
kO   A-32767+500 
50  IF  RND(1)  >.2  THEN  70 
60  Q-8*RND(1)+1 
70  ON  Q  GOTO  80,90,100,110,120,130,1*10,150 
80  A«A-J«0:  GOT0 160 
90  A=A+A1: GOTO 160 
100  A=A+A0: GOT0 160 
110  A-A+39: GOTO 160 
120  A-A-1  : GOT0 160 
130  A-A-M:  GOT0 160 
\k0   A-A+1  : GOTO 160 
150  A-A- 39: GOTO 160 
160  POKE  A, 42  , 
1 70  P-0 : 0-N  :  N»M : M-L  k-K :  K- J  :  J- 1  : 1 -H : H-G  VJb— F : 

F«E:E-D:D»C:C=»B/:B«A   (0  is  letter  0  ) 
180  POKE  C,32 
190  POKE  G.31* 
200  POKE  H,81 
210  POKE  P.32 
220  IF  A>33767  THEN  130 
230  IF  A<32767  THEN  90 
21*0  GOTO  50 

RUN  this  program  and  see  what 
you  get.  Line  50  decides  if  the  worm  is 
to  change  its  direction.  Lines  70  to 
150  select  one  of  the  eight  possible 
directions  to  go.  Line  160  pokes  the 
butterfly  onto  the  screen.  Line  170 
stores  the  last  15  locations  that  were 
chosen  by  the  worm  and  lines  180  to 

210  draw  the  rest  of  the  "worm"  by 
erasing  and  adding  the  needed  parts. 
Lines  220  and  230  take  care  of  the 
worm  exiting  the  screen  via  the  home 
position  or  the  lower  left  corner. 

Since  part  of  the  fun  is  figuring 

these  programs  out,  I  won't  say  too much  about  most  of  them.  Try  them 

out,  make  a  change  or  two,  try  again  - 
and  understanding  will  come!  (Figur- 

ing them  out  is  almost  as  much  fun  as 
seeing  what  they  do.) 

Changing  line 210to: 

210  POKE   P,J»6 

will  leave  "worm  tracks."  If  you  wait 
about  15  minutes,  the  screen  will  be 
filled  with  the  tracks. 

If  you  want  to  make  the  program 
run  faster,  make  all  the  constants, 
like  39,  1,  33767,  etc.,  into  variables 
first  and  change  the  lines  with  the 
constants  to  use  the  variable.  The 

PET  runs  much  faster  if  it  doesn't have  to  convert  a  number  from  the 

digits  into  the  PET's  internal  method 
of  storing  numbers.  For  example,  if 
you  had : 
5  0J=39 

you  can  change: 
110  A=A+0J:G0T0160 
150  A»A-0j:  GOT0 160 

Changing  the  .2  in  Line  50  to  other 
values  is  also  interesting  to  do.  As  a 

last  exercise,  try  removing  line  210. 
See  if  you  can  figure  out  the  result 
before  you  RUN  the  program. 

Here  is  a  simple  "snowstorm : " 
10  PRINT"clr"; 20  AD-32768 

30  BD-1000.-CD-42 kO   POKE  AD+BD*RND(1),CD 

50  GOTO  kO 

For  rain,  try  CD  =  44  or  CD  =  39  and 
the  direction  of  the  wind  is  up  to  your 
whimsey. 

For  some  "snowfall",  try  it  this way: 

10  PRINT"clr"; 20  AD=32768 

30  BD»1000:CD=J»2 
35  DL»*«0:ED=32 kO  LOAD+BD*RND(l) 
J»5  POKE  LC-DL-DL,ED:P0KE  LC-DL,ED  :P0KE  LC,CD 

50  GOTO  1»0 

And  for  changing  weather,  try  this 
one: 
10  PRINT"c1r";:O0:AD=32768:BD=1000:DIM  W(10) 

:F0RJ=0T010:READW(J) :NEXT 
20  OINT(11*RND(1)) 

30  F0RJ-1T0BD+BD*RND(1):P0KEAD+BD*RND(1),W(C) 
:NEXT:G0T020 

100  DATA  39,^6,^^, ^2. 33, 3^. 58, 81, 87, 32, 32 

Notice  that  the  three  most  accessed 
variables,  C,AD  and  BD,  are  the  first 
three  variables  mentioned  in  the 
program.  This  is  intended  to  make  the 
program  run  as  fast  as  possible.  The 
placement  of  8  statements  in  Line  10 
is  intended  to  reduce  the  time  BASIC 
needs  to  find  Line  20  when  the  loop  is 

finished.  This  is  not  nearly  as  impor- 
tant in  making  a  rapid  program  here. 

The  dedicated  hacker  should  note 
that  making  the  value  1  a  variable, 
i.e.,  UN  =  1,  and  using  RND(UN)  will 
gain  more  speed. 

Here  is  another  "weather"  theme. 
10  G0SUB  100 
20  LC-AD+BD*RND(1):IFLC>ED  THEN20 

30  PL-PEEK(LC-CD) :P0KELC,PL:G0T020 
100  PRINT"clr";:AD=32808:BD=1000:CD=**0: ED-33767 

110   F0RJ=1    TO   i»0:PRINT"*";:NEXT 
120  RETURN 

After   enough    icicles,    make   these 
changes: 

110  INPUT'ENTER  A  MESSAGE" ;A$ 

120  PRINV'clr"; 
130  FOR  J-1  TO  5+5*RND(l) 
1**0  F0RK»20  TO  150*RND(1 ) :PRINT"  sp  ";  :NEXT 
150  PRINT  A$; 

160  IF  RND(1)  >.5  THEN  PRINT 

SPCe«0-LCN(A$));A$;:G0T0  160 
170  NEXT:RETURN 

Try  out  a  few  graphics  entries  and 
see  what  happens. 

Yet  another  "weather"  program : 

10  PRINT"clr"; 
20  C$»"hm  rt   rt    rt         rt    rt" 

Note  that  the  semicolon  between  P$ 
and  T$  is  omitted.  If  the  PET  can 

discern  the  variable's  type  in  a  PRINT 

statement,  you  don't  need  the  semi- 
colon. 

Try  T$  =  "dn  dn",  T$  =  "dn  Ift", T$  =  "dn  Ift  Ift"  for  starters.  For  some 

shooting  stars,  try  T$  =  "shift-Q"  and P$  =  "lft  ,  dn".  If  you  run  the 
"shooting  stars"  for  a  few  minutes,  a 
flaw  will  be  revealed.  See  if  you  can  fix 
it  -  and  learn  something  about  how 

the  PET's  display  handles  "wrap- 
around." Also  take  note  of  the  bottom 

two  lines  of  the  display.  Can  you  fix 

this  one  -  without  scrolling  the  dis- 
play occasionally? 

The  Random  Walk  can  be  applied 
in  a  similar  manner  as  follows : 

10  PRINT"clr"; 
20  DIM  M$(7) 

30  FOR  J-0  TO  7: READ  M$(J):NEXT 

i*0  T$-"shift-Q  1ft" 

50  PRINT"hm  rt  rt  rt     dn  dn  dn" 

(20  rt's,  12  dn's) 60  FOR  J=1  TO  100*RND(1) 
70  PRINT  M$(8*RND(1))T$;:NEXT 
80  GOTO  50 

100  DATA  ".",".dn",".lft  dn",". 
1ft ' Ift  dn",".  Ift  1ft". 
".Ift  1ft  up",". Ift  up",",  up" 

Line  50  centers  the  cursor  in  the 
screen,  and  Line  70  selects  one  of  the 
eight  directions  stored  in  the  array 
M$.  A  different  pattern  appears  if  you 

change  Iine60: 
60   FOR  J=1    TO   20*RND(1) 

Since  M$  holds  the  cursor  move- 
ments in  a  handy  fashion,  other  pro- 

grammed cursor  movements  can be  used  to  make  different  animations. 
Change  Lines  60  and  70 : 

60  FOR  J=1  TO  A0:F0R  K=0  TO  7 

70  PRINT  M$(K)T$;:NEXT:PRINT"  sp  ";:NEXT 

©Creative  Computing 

in 
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30  T$="dn" 
kO   P$-="," 
50  PRINT  LEFT$(C$,H-J*2*RND(1)); 
60  FOR  J=1  TO  2^RND(1):PRINT  P$T$;:NEXT 
70  GOTO  50 

"I  hate  to  keep  bothering  you  people. . . 
but  when  do  we  get  our  turn  at  the 

computer?" 
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r PET,con't... 
Another  variation  on  this  is  to  make 
the  number  keys  provide  a  directional 
control : 

(Make  these  changes) 

20  DIM  M$(8),D(9) 

35  FOR  J-1  TO  9:READ  D(J):NEXT 

55  PRINT  T$;:GETAS:)FA$-,M,THEN  55 
60  GET  A$:  IFA$«"4,THEN  75 
65  D»ASC(A$)-i«b:IFD<1  THEN  60 
70  IF  D.>9  THEN  60 
75  PRINT  M$(D(D))T$;:G0r0  60 
110  DATA  3,2, 1,^,8.0, 5.6,7 

The  ball  will  fly  around  in  the  direction 
indicated  by  the  number  key  that  was 
pressed  last  (5  is  the  center).  Pressing 
'5'  stops  the  ball. 

This  little  program  is  not  without 
its  challenges!  First,  there  is  the 
project  of  making  the  screen  a  true 

"wrap-around"  which  involves  about  a 
dozen  more  lines  of  BASIC  code. 
Second,  if  you  press  something  other 

than  a  "0"  to  "9"  key,  you  will  often 
get  a  ?BAD  SUBSCRIPT  ERROR  IN  75 

and  the  program  will  stop.  It's  diffi- 
cult to  find  out  why  this  happens  (It 

took  me  5  minutes,  and  I'm  an  expert 
on  bugs!).  Here's  a  hint:  Suppose  D  is 
some  illegal  value.  When  the  program 
jumps  to  line  60,  and  the  GET  A$ 
returns  a  null  string,  the  program  then 
goes  off  to  Line  75.  But,  the  bad  value 

of  D  hasn't  been  changed! 
Simple  physical  models  provide 

ideas  for  other  graphical  forms.  For 
example,  imagine  a  weight  attached 
to  a  spring.  The  force  on  the  weight 
depends  on  where  the  weight  is  and, 
as  time  passes,  the  force  changes  the 
velocity  of  the  weight.  Here  is  a  little 
program  that  explores  this  idea : 

10  REM  WEIGHT  WATCHER  PROGRAM 

20  M=100:K-1 :V=0 

30  DEF  FNF(X)=-K*(X-20) 
kO    INPUT"POSITION(1-39):";X 
50  PRINT  TAB(X),,Shlft-Q" 
60  V»V+FNF(X)/M 
70  X=X+V 
80  GOTO  50 

Line  20  says  that  the  mass  of  the 
weight  is  100  units,  and  that  the  stiff- 

ness of  the  spring  is  1  unit.  Line  30 
says  that  the  force  on  the  weight  is 
the  stiffness  of  the  spring  multiplied 
by  the  distance  the  weight  is  from  the 

center  of  the  screen  (that's  the  X-20 
part).  The  minus  sign  means  the  force 
points  towards  the  center  of  the 
screen. 

The  weight  will  wiggle  faster  if  the 
mass  is  less,  or  the  spring  is  stiffer. 
Try  M  =  50  and  K  =  2  and  see  what 
happens. 

Some  variations  are  needed  since 

watching  this  contraption  gets  bor- 

ing. One  way  is  to  "bump"  the  weight 
now  and  then.  Here  is  how  to  "ac- 

complish that: 

65    IF   RND(1)>.95   THEN  V-V+1 

About  every  20  times,  the  velocity  is 
changed  by  1.  Sometimes  this  will 
make  the  weight  swing  more  and 
sometimes  less.  Try  a  position  of  18 
for  starters.  Eventually,  the  swing  will 

get  larger  than  the  PET's  screen  and 
everything  will  smash  up. 

A  real  spring  has  some  frictional 
drag  as  well  and  the  following  change 
will  provide  the  drag: 

65  V».95*V 

If  that  is  too  much,  make  the  value 

larger,  like  V=.98*V  instead.  To 
include  the  "bumps"  make  the  change 
at  line 67  instead  of  65. 

Credit  goes  to  David  Kaufman  for 
the  original  version  of  this  program 

which  he  called  the  "dangling  string." 
If  you  want,  other  "force  laws"  can 

be  used  in  line  30.  Try  these  on  for 
size: 

30  DEF  FNF(X)— K-SGN (X-20)*SQR(ABS (X-20) ) 
Use  K=10  here. 

30  DEF  FNF(X)=-K*(X-20)  t3 
Use  K=.  1  here. 

30  DEF  FNF(X)  —  K*(X-20)t  5 
Use  K=.005  here. 

As  you  increase  the  exponent  (using 
odd  integers  only),  the  ball  looks  like 
it  is  bouncing  off  a  stiffer  and  stiffer 
wall. 

Another  model  that  I  enjoy  fooling 
with  is  to  simulate  gravity.  For 
example,  take  a  collection  of  objects 
with  some  positions  and  velocities, 
and  watch  what  happens  as  gravity 
changes  their  positions.  To  make  it 

easy,  I  started  with  a  "one-dimen- 
sional" world,  where  all  the  objects 

have  to  be  in  the  same  line.  On  the 
PET  it  looks  like  this: 

10  REM  SLOSH  BY  GREGORY  YOB 

20  INPUT"NUMBER  OF  B0DIES";N 
25  G=10/N 
30  DIM  P(N),V(N) 

1*0  PRINT"ENTER  POSITIONS  (1-39)" 
FOR  J=1  TO  N 
INPUT  P(J) 

50 

60 

70 

80 

90 

100 

105 

110 

NEXT  J 

PRINT"c1r"; REM  DISPLAY 

FOR  J-1  TO 
IF  P(J)  <  1 

POSITIONS 

N 

OR  P(J)>39  THEN  130 

PRINT  TAB(P(J));"Shift-Q" 
120  PRINT"up"; 
130  NEXT  J:  PRINT 

1**0  REM  COMPUTE  NEW  VELOCITIES  5 
150  REM  POSITIONS 
160  FOR  K-1  TO  N 

REM  FIGURE  FORCE 
F»0:  FOR  J=1  TO  N 

IF  J=»K  THEN  220 
200  D=P(J)-P(K) 

205  IF  ABS(D)<.97  THEN  220 
210  F«F+SGN(D)*G/(D*D) 
220  NEXT  J 

230  REM  FIG  VELOCITIES 
2^0  V(K)«V(K)*.95+F 
250  NEXT  K 

170 

180 
190 

260  REM  DO  POSITIONS 

270  FOR  J-1  TO  N 
280  P(J)-P(J)+V(J) 

290  NEXT:  GOTO  100 

When  this  is  RUN,  the  number  of 

bodies  and  their  positions  are  en- 
tered. The  PET  then  computes  the 

gravitational  force  for  each  body  and 
the  new  velocities  &  positions.  Then 
the  positions  are  plotted  and  the 
computation  done  again.  This  pro- 

gram isn't  especially  fast  for  quite  a 
bit  of  math  has  to  be  done  and  it  gets 
worse  for  more  bodies. 

A  few  "fudges"  are  present  to 
make  the  program  behave  reasonably 
-  at  the  expense  of  being  an  accurate 
gravitational  model.  Line  25  adjusts 
the  gravitational  force  to  match  the 
number  of  bodies.  Without  this,  the 
runs  with  many  bodies  would  move 
more  rapidly  and  the  runs  with  2  or  3 
bodies  would  take  forever  to  show  any 
changes. 

The  display  routine  uses  a  trick  to 
simulate  a  true  carriage-return.  After 
each  body  is  plotted,  and  the  cursor 

moved  to  the  next  line,  "up"  is  printed 
to  put  the  cursor  back  to  where  it  was 
originally. 

The  K  loop  in  line  160  computes 
the  new  velocity  for  each  body.  This 
requires  the  loop  in  line  180  which 
examines  the  gravitational  force  of  all 
the  other  bodies  each  time.  Line  190 

takes  care  to  omit  the  body's  attrac- 
tion to  itself  (which  is  infinite). 
Line  200  finds  the  distance,  and 

line  205  is  a  fudge  -  if  two  bodies 
come  close  to  each  other,  the  attrac- 

tion is  quite  strong.  This  results  in  a 

large  "boost"  to  the  velocity.  When 
the  new  positions  are  figured,  the 
bodies  will  be  far  apart,  but  will  still 

keep  their  "boosted"  speeds.  This 
means  that  "close  encounters"  tend 
to  add  energy  to  the  model  and  if  you 
remove  this  line  watch  how  every- 

thing tends  to  fly  apart ! 
Line  210  adds  up  the  forces  and 

line  240  makes  the  required  change  to 
the  velocities. 

The  loop  in  line  270-290  then  com- 

putes the  new  positions.  This  can't  be 
included  in  the  K  loop  because  the  old 
positions  are  needed  to  compute  the 
force  first. 

Line  240  has  another  fudge  in  it  -  if 
a  body  goes  of f  at  a  high  speed,  it  can 
"escape"  and  never  be  seen  again. 
The  .95  introduces  some  drag  to 
recover  escaped  bodies.  (There  is  a 
balance  between  the  energy  added 

with  "close  encounters"  and  the 
energy  taken  away  with  drag.  The 
numbers  used  here  were  chosen  from 
trial  and  error.) 

The  patterns  made  by  SLOSH 
remind  me  of  rivers  and  streams. . .    □ 
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Data  Acquisition  Modules 

t Rt-ZSZ 3 
RS-232 
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The  world  we  live  in  is  full  of  variables  we  want  to 
measure.  These  include  weight,  temperature,  pressure, 
humidity,  speed  and  fluid  level.  These  variables  are 
continuous  and  their  values  may  be  represented  by  a 
voltage.  This  voltage  is  the  analog  of  the  physical  varia- 

ble. A  device  which  converts  a  physical,  mechanical  or 

j    chemical  quantity  to  a  voltage  is  called  a  sensor. 

I 
I 
I 
i 

» 

Computers  do  not  understand  voltages:  They  under- 
stand bits.  Bits  are  digital  signals.  A  device  which  con- 

verts voltages  to  bits  is  an  analog-to-digital  converter. 
Our  AIM16  (Analog  Input  Module)  is  a  16  input  analog- 
to-digital  converter. 

The  goal  of  Connecticut  microcomputer  in  designing 
the  DAM  SYSTEMS  is  to  produce  easy  to  use,  low  cost 
data  acquisition  modules  for  small  computers.  As  the 
line  grows  we  will  add  control  modules  to  the  system. 
These  acquisition  and  control  modules  will  include 

digital  input  sensing  (e.g.  switches),  analog  input  sens- 
ing (e.g.  temperature,  humidity),  digital  output  control 

(e.g.  lamps,  motors,  alarms),  and  analog  output  control 
(e.g.  X-Y  plotters,  or  oscilloscopes). 
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Analog  Input  Module 
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The  AIM16  is  a  16  channel  analog  to  digital  converter 
designed  to  work  with  most  microcomputers.  The 
AIM16  is  connected  to  the  host  computer  through  the 

computer's  8  bit  input  port  and  8  bit  output  port,  or 
through  one  of  the  DAM  SYSTEMS  special  interfaces. 

The  input  voltage  range  is  0  to  5.12  volts.  The  input 
voltage  is  converted  to  a  count  between  0  and  255  (00 
and  FF  hex).  Resolution  is  20  millivolts  per  count.  Ac- 

curacy is  0.5%  ±  1  bit.  Conversion  time  is  less  than  100 
microseconds  per  channel.  All  16  channels  can  be 
scanned  in  less  than  1.5  milliseconds. 

Power  requirements  are  12  volts  DC  at  60  ma. 
The  POW1  is  the  power  module  for  the  AIM16.  One 

POW1  supplies  enough  power  for  one  AIM  16,  one 
MANMOD1,  sixteen  sensors,  one  XPANDR1  and  one 
computer  interface.  The  POW1  comes  in  an  American 

version  (POW1a)  for  110  VAC  and  in  a  European  ver-  \ 
sion  (POW1e)  for  230  VAC. 

AIM16. 
POW1a 

POW1e 

$179.00 
$  14.95 
$    24.95 
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Connectors 

«#  ̂  

The  AIM16  requires  connections  to  its  input  port 

(analog  inputs)  and  its  output  port  (computer  inter- 
face). The  ICON  (Input  CONnector)  is  a  20  pin,  solder 

eyelet,  edge  connector  for  connecting  inputs  to  each  of 
the  AIM1 6's  1 6  channels.  The  OCON  (Output  CONnec- 

tor) is  a  20  pin,  solder  eyelet  edge  connector  for  con- 
necting the  computer's  input  and  output  ports  to  the AIM16. 

The  MANMOD1  (MANifold  MODule)  replaces  the 
ICON.  It  has  screw  terminals  and  barrier  strips  for  all  1 6 
inputs  for  connecting  pots,  joysticks,  voltage  sources, 
etc. 
CABLE  A24  (24  inch  interconnect  cable  has  an  inter- 

face connector  on  one  end  and  an  OCON  equivalent  on  k 
the  other.  This  cable  provides  connections  between  the  * 
DAM  SYSTEMS  computer  interfaces  and  the  AIM  16  or  n 
XPANDR1  and  between  the  XPANDR1  and  up  to  eight    K 
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The  XPANDR1  allows  up  to  eight  AIM16  modules  to  be 
connected  to  a  computer  at  one  time.  The  XPANDR1  is 
connected  to  the  computer  in  place  of  the  AIM  16.  Up  to 
eight  AIM16  modules  are  then  connected  to  each  of  the 

eight  ports  provided  using  a  CABLE  A24  for  each 
module.  Power  for  the  XPANDR1  is  derived  from  the 
AIM16  connected  to  the  first  port. 

XPANDR1  .  .  .  $59.95 

AIM16S. 

ICON 
OCON 

MANMOD1 
CABLE  A24 

$  9.95 
$  9.95 
$59.95 
$19.95 
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This  module  provides  two  temperature  probes  for  use  » 
by  the  AIM16.  This  module  should  be  used  with  the  n 
MANMOD1    for  ease  of  hookup.  The  MANMOD1    will  x 

support  up  to  16  probes  (eight  TEMPSENS  modules).  > 
Resolution  for  each  probe  is  1°F.  ) 

TEMPSENS2P1  (-10°Fto  120°F)  .  .  .  $49.95  [ 2 
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Computer  Interfaces 
and  Sets 
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For  your  convenience  the  AIM  16  comes  as  part  of  a 
number  of  sets.  The  minimum  configuration  for  a  usable 
system  is  the  AIM16  Starter  Set  1.  This  set  includes 
one  AIM  16,  one  POW1,  one  ICON  and  one  OCON.  The 
AIM16  Starter  Set  2  includes  a  MANMOD1  in  place  of 
the  ICON.  Both  of  these  sets  require  that  you  have  a 
hardware  knowledge  of  your  computer  and  of  computer 
interfacing. 

For  simple  plug  compatible  systems  we  also  offer 
computer  interfaces  and  sets  for  several  home  com- 
puters. 

The  PETMOD  plugs  into  the  back  of  the  Commodore 
PET  computer  and  provides  two  PET  IEEE  ports,  one 
user  port  and  one  DAM  SYSTEMS  port.  The  PETMOD  is 
connected  to  the  AIM16  or  XPANDR1  with  CABLE  A24. 

i  The  PETSET1  includes  one  PETMOD,  one  CABLE  A24, 
4  one  AIM16,  one  POW1  and  one  MANMOD1.  To  read 

and  display  a  single  AIM16  channel  (N)  using  the 
PETSET1  the  BASIC  statements 

I 
I 
\ 

! 

I 
I 
I 

< 

I 
I 
i 

I 
I 
I 
I 

I 
I 

F0Kt59426fN:F0KE5y426r: X=f-ttK(  t»94/l  KFRINI  "CHANNEL    "N"="X 

are  all  that  is  n©©df*d 

The  KIMMOD  plugs  into  the  COMMODORE  KIM  ap- 
plications connector  and  provides  one  application  con- 

nector and  one  DAM  SYSTEM'S  port.  The  KIMMOD  is connected  to  the  AIM16  or  XPANDR1  with  CABLE  A24. 
Assembly  and  machine  language  programs  for  reading 
and  displaying  data  are  included.  The  KIMSET1  in- 

cludes one  KIMMOD,  one  CABLE  A24,  one  AIM  16,  one 
POW1  and  one  MANMOD  1. 

All  sets  come  in  American  and  European  versions. 

AIM1 6  Starter  Set  1a  (1 10  VAC)  . 
AIM1 6  Starter  Set  1  e  (230  VAC) . 
AIM1 6  Starter  Set  2a  (1 10  VAC)  . 
AIM  1 6  Starter  Set  2e  (230  VAC) . 

PETMOD . 
KIMMOD. 

PETSET 1 a . 
PETSETIe. 
KIMSETIa. 

M     KIMSET1  e . . 
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Coming  Soon 

$  1 89.00 
$  1 99.00 
$259.00 
$269.00 
$  49.95 
$  39.95 
$295.00 
$305.00 
$285.00 
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Our  Guarantee  of  Satisfaction 

Our  customers  are  our  most  important  asset.  We  want 
you  to  be  pleased  with  whatever  you  purchase  from  us. 
We  strive  to  offer  top  quality  products  at  reasonable 
prices.  We  believe  you  should  see  an  item  before  you    & 
spend  your  hard  earned  cash  for  it.  , 

Ask  for  a  demonstration  at  your  local  computer  store  i 
so  you  can  be  sure  our  products  perform  as  you  want  , 
them  to  perform.  Your  dealer  is  a  valued  source  of  infor-  , 
mation  and  advice.  , 

If  you  cannot  see  our  products  in  advance,  and  order  > 
direct  from  us,  we  offer  a  money  back  guarantee.  If  our  3 

products  don't  perform  as  you  expect,  return  the  mer-  [ chandise  to  us  within  30  days,  in  its  original  condition, 
and  we  will  refund  the  purchase  price. 

Our  standard  warranty  for  all  our  products  is  90  days. 
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TEMPSENS-2P  with  other  temperature  ranges.  Inter- 
faces for  TRS-80,  APPLE,  AIM65.  Light  sensors.  Out- 

put modules.  Contact  us  for  price  and  availability. 
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Order  Form 

CONNECTICUT     microCOMPUTER  ,  Inc. 
150  POCONO  ROAD 

BROOKFIELD,  CONNECTICUT  06804 

TEL:  (203)  775-9659        TWX:  710-456-0052 
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Dealers 

Give  your  potential  customers  a  reason  for  buying  your 
computers.  We  offer  excellent  discounts  to  legitimate 
dealers.  Contact  us  for  our  dealer  pack. 

fit
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QUANTITY DESCRIPTION 
PRICE 

TOTAL 

SUBTOTAL 

Handling  and  shipping  —  add  per  order 

$3.00 Foreign  orders  add  10%  for  AIR  postage 

Connecticut  residents  add  7%  sales  tax 

TOTAL  ENCLOSED 

NAME 

COMPANY. 
ADDRESS . 

CITY 
STATE 

ZIP 

VISA   O     M/C   O         Expiration  date 

Card  number 
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The  CmC  ADA  1 200  drives  an  RS-232  printer  from  the 
PET  IEEE-488  bus.  Now,  the  PET  owner  can  obtain 
hard  copy  listings  and  can  type  letters,  manuscripts, 
mailing  labels,  tables  of  data,  pictures,  invoices, 
graphs,  checks,  needlepoint  patterns,  etc.,  using 
RS-232  standard  printer  or  terminal. 

A  cassette  tape  is  included  with  software  for  plots, 
formatting  tables  and  screen  dumps.  The  ADA1200 
sells  for  $169.00  and  includes  case,  power  supply  and 
cable. 

Order  direct  or  contact  your  local  computer  store. 

VISA  AND  M/C  ACCEPTED  —  SEND  ACCOUNT  NUMBER.  EXPIRATION  DATE  AND  SIGN  ORDER 
ADD  $3  PER  ORDER  FOR  SHIPPING  A  HANDLING  —  FOREIGN  ORDERS  ADD  10%  FOR  AIR  POSTAGE 
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CONNECTICUT     microCOMPUTER , 
750  POCONO  ROAD 

BROOKFIELD,  CONNECTICUT  06804 

TEL:  (203)  775-9659         TWX:  710-4560052 
x  ve  x  xv  xx  xx  xxx  sex  xxxxx  x>ex3Q J 
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PET  PRODUCTS    f 
Programs  —  Workbooks  J?  , 

for  Floppy  Disk  —  for  Cassette    /y 

See  your 
Dealer 

-
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T  I  S 
Put  your  PET  to  work! 

PROGRAMS 

SW-1*     MAILS  mailing  list  system 
SW-2*     CHECKBOOK  record 

SW-3*     ACCOUNTS  keep  track  of  who  owes  you  how  much 
SW-4      MEDIT  create  and  maintain  data  files 

SW-5*     CALENDAR  appointments,  meetings  at  a  glance 

WORKBOOKS 

WB-i  Getting  Started  with  Your  PET 
WB-2  PET  String  and  Array  Handling 
WB-3  PET  Graphics 
WB-4  PET  Caaaette  I/O 

WB-S  Miscellaneous  PET  Features 
WB-6  PET  Control  and  Logic 
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$3  95. 
$3  95  ui 

$4  95*- 
$4  95  * 

$3  95^ 

$3  95  O. 
•These  programs  are  special  purpose  data  base  management  systems  They  all  can 

•  Sort  numeric  or  string  fields 

•  Select  based  on  numeric  or  string  (=) 
•  Select  based  on  substring  match 

•  Select  based  on  range  of  entry  number 

Prices:  $9.90  each  for  programs  using  cassette  storage  for  data 

$12.95  each  using  sequential  floppy  disk  storage  for  data. 
Price  Include*  40  -  60  page  Instruction  manual 

Add  $2  00  for  shipping  and  handling 

Money  back  guarantee 

TI8 

P.O.  Boa  921.  DepL  CC 

Loa  Alamos.  NM  87544 

On  bank  card  orders,  give  all  numbers 

PET  is  a  trademark  of  Commodore  Business  Machines 
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Stephen  B.  Gray 

Personal  Computing,  by  Jim  Huffman,  Reston  Publishing 
Company,  Inc.,  Reston,  Virginia  22090. 254  pages,  paperback 
$10.95. 1979. 

Mr.  Huffman  has  written  an  introductory  book  on  micro- 
computers (yes,  another  one)  and  has  done,  and  this  is  rare,  a 

first  rate  job.  The  book  is  addressed  to  the  reasonably  well 
educated  and/or  intelligent  person  who  is  aware  of  and 
interested  in  personal  computing  but  who  does  not  have  prior 

technical  or  computing  experience.  The  author's  aim  is  to  help 
that  individual  get  started,  not  to  provide  a  complete  one- 
volume  course  and  reference  manual  on  the  topic.  By  sticking 
to  that  aim  he  has  produced  a  useful  and  unusually  readable 
book. 

The  first  two  chapters  are  introductory.  There  is  a  brief 
history  of  digital  computing,  from  ENIAC  to  the  micro,  and  a 
parallel  discussion  of  the  evolution  of  components,  from  tubes 
to  large  scale  integrated  circuit.  Along  the  way  the  author 
manages  to  introduce  many  of  the  general  concepts  of  com- 

puting, both  of  hardware  and  software.  Relating  these 
concepts  to  actual  events  and  devices  serves  to  make  them 
less  abstract  and  therefore  more  memorable. 

Chapter  three  is  a  survey  of  the  history  and  the  current 
state-of  the-art  in  microprocessors.  This  discussion  ranges 
from  the  first  4-bit  micros  up  to  the  advent  of  16-bit  systems. 
There  is  an  explanation  of  RAM  and  ROM  and  an  introduction 
to  the  concept  of  families  of  chips.  The  chapter  concludes  with 
a  comparison  of  some  currently  popular  microprocessors;  the 
6502,  Z-80, 6802  and  the  LSI-11. 

Mr.  Huffman  then  introduces  the  elements  other  than 
chips  that  are  necessary  to  make  up  a  complete  and  functional 
system.  These  very  clear  and  practical  explanations  cover  all 
the  standard  peripheral  devices  as  well  as  the  S-100  bus,  the 
20mA  current  loop  and  the  RS-232  serial  data  link. 

Subsequent  chapters  describe,  in  reasonable  detail,  a  chip 
set  based  on  the  MC6800  and  the  use  of  this  set  to  assemble  a 

respectable  beginners  microcomputer  designated  the  PC-68. 
The  author  includes  a  test  program  and  some  helpful  hints  on 
hardware  assembly  and  packaging.  The  last  chapter  deals 
with  software  for  the  PC-68,  primarily  at  the  assembly  level, 
and  provides  some  useful  sample  programs. 

An  extensive  set  of  appendices  includes  a  list  of  manu- 
facturers in  the  personal  computer  field  without,  unfor- 
tunately, specifying  what  it  is  that  each  of  them  manu- factures. There  is  also  the  obligatory  data  on  number 

systems,  ASCn  and  full  spec  sheets  on  the  chips  of  the  6800 family. 

Mr.  Huffman  emphasizes  the  functional  computing 
system  rather  than  trying  to  give  a  technical  dissertation  on 
individual  IC's.  This  is  most  appropriate  for  the  reader  who  is 
not  technically  trained.  In  general  the  author  explains  the 
most  important  and  most  complex  ideas,  leaving  non-critical 
details  to  be  worked  out  by  the  reader,  either  from  the  given 
data  or  as  part  of  the  learning  process  once  the  reader  is 
actually  working  with  a  computer. 

The  result  is  a  better  overall  understanding  of  the  system 
and  less  of  the  mind-deadening  detail  of  timing  diagrams  and 
maze-like  schematics.  Mr.  Huffman  assumes  you  want  to  use 
a  computer,  not  design  one. 

Of  course  no  one  is  perfect.  Mr.  Huffman  emphasizes 
PROM's  and  EPROM's  to  the  neglect  of  RAM  and  barely 
mentions  any  level  of  software  higher  than  assembly 
language.  But  these  are  matters  of  emphasis  only.  This  book 
will  help  the  interested  reader  evaluate  his  own  require- 

ments, make  an  informed  choice  from  competing  devices  and 
get  a  running  start  in  personal  computing.  And  in  that 
direction  lies  happiness  and  prosperity  for  us  all.  □ 

T.H.  Lincoln/ A.H.  McDonough 
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APL:  An  Introduction,  by  Howard  A.  Peele.  Hayden  Book 
Co.,  Inc.,  Rochelle  Park,  NJ.  251  pages,  paperback  $8.50. 
1978. 

The  title  page  says  this  is  a  "U-Program  Work  Text," 
which  is  explained  in  the  preface:  the  book  "provides  a  set  of 
self-teaching  materials  which  provide  an  informal  introduc- 

tion to  APL.  They  are  called  ̂ -Programs'  based  on  the  belief 
that  you  will  learn  APL  best  if  you  program  it  yourself." Some  examples  show  the  computers  results;  others  have 

the  computer's  display  omitted  and  are  exercises  for  the reader  to  do.  Answers  are  provided  in  the  appendix. 
The  book  is  divided  into  nine  U-Programs:  Command 

Execution,  Program  Definition,  Evaluating  Expressions, 
Branching,  Applying  Functions,  Interactive  Programs, 
Arrays,  Array  Functions  and  Miscellaneous.  These  are 

followed  by  APL  Bogglers,  which  is  "a  collection  of  APL 
expressions  which  boggle  the  mind,"  and  a  16-page  Summary of  APL. 

The  book  "uses  a  heuristic*  approach  to  learning  APL. 
That  is,  by  examining  patterns  in  the  examples  shown  and 
from  results  of  experiments  conducted,  the  student  may 
make  reasonable  conjectures  about  the  nature  of  the  APL 

language."  Which  means  the  entire  book  looks  like  a  printout 
of  expressions  and  short  programs,  annotated  with  hand- 

printed lecture  notes  by  a  bright  student.  You're  shown  a  few 
examples,  with  a  few  notes,  and  then  an  arrow  points  to  blank 

spaces  following  further  expressions,  with  "You  do  these"  or 
"What  is  A?"  or  "How  many  elements  in  L?"  in  the  vicinity. 

The  "lecture  notes"  are  short  but  plentiful  and  sufficient, 
and  the  method  is  one  of  the  least  painful  for  learning  the 
basics  of  a  complex  high-level  language.  Enough  examples  are 
given  for  the  reader  to  get  a  good  idea  of  what's  going  on,  and 
to  be  able  to  fill  in  the  blanks,  if  he's  been  paying  attention. 

This  is  an  introduction;  it  would  be  interesting  to  see  if 
this  heuristic  approach  lends  itself  to  an  advanced  APL  text. 

It  should,  judging  from  the  author's  skill  in  simplifying  the teaching  of  the  elements  of  APL. 
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Microcomputers  and  the  3  R's:  A  Guide  For  Teachers,  by 
Christine  Doerr.  Hayden  Book  Company,  Inc.,  Rochelle  Park, 
NJ.  188  pages,  paperback  $7.95. 1979. 

According  to  the  back  cover,  "...designed  for  secondary 
school  teachers  and  administrators,  this  book  presents  infor- 

mation about  the  educational  potential  of  computers.  It 
focuses  on  the  various  ways  microcomputers  can  be  used  to 

enrich  and  support  the  average  curriculum." 
The  first  chapter  looks  briefly  at  the  hardware.  Chapter 

two  looks  at  What  The  Microcomputer  Offers  To  Education, 
which  turns  out  to  be  relevant  education,  an  opportunity  for 
great  teaching,  increased  student  motivation,  feedback  and 
individualized  instruction. 

Chapter  three  tells  How  To  Get  Started,  with  sections  on 
whether  to  build  or  buy,  where  to  buy,  where  to  put  it, 
security,  free-access  computing,  student  computer  clubs,  etc. 

Then  five  application  areas  are  examined,  with  a  chapter 
on  each:  computer  science,  problem-solving,  simulations, 
games  and  computer-assisted  instruction.  Each  includes 
various  examples  of  relevant  programs  in  BASIC.  The 
computer-science  chapter  includes  a  syllabus  and  teaching 
notes  for  a  six-week  introductory  course  on  computers  and BASIC. 

The  last  three  chapters  are  Administrative  Computing  in 
Miniature  (using  a  small  system  in  a  student  information 
grogram  and  in  a  test-scores  program),  Where  To  Go  For 
[elp  (special-interest  groups,  publications)  and  Deciding 

What  To  Buy,  with  comments  on  a  number  of  current 
machines.  Each  chapter  ends  with  a  good  number  of 
references  for  further  reading. 

This  compact  guide  is  well  worth  the  price  for  an  intro- 
duction to  microcomputers  that  many  teachers  will  surely 

find  useful. 

NOVEMBER  1979 

TERMINAL 
FROM  TRANSNET 

PURCHASE  FULL  OWNERSHIP  AND  LEASE  PLANS 
PURCHASE  PER  MONTH 

  DESCRIPTION   PRICE          12  MPS        24  MPS       36  MPS 

LA36  DECwriter  II    S1 ,595    S  152  $83      $  56 
LA34  DECwriter  IV    1 ,295  124  67  45 
LA120  DECwriter  III.  KSR  2.295  219  120  80 
LA180  DECprinter  I,  RO    2,095  200  109  74 
VT100  CRT  DECscope     1 ,895  181  99  66 
VT132  CRT  DECscope     2,295  220  119  80 
PT80-1  CRT  Terminal     1 ,795 
TI745  Portable  Terminal    1,875 
TI765  Bubble  Memory  Term.  .  2,795 
TI810  RO  Printer     1,895 
TI820  KSR  Printer     2,395 
ADM3A  CRT  Terminal          875 

QUME  Letter  Quality  KSR       3,195 
QUME  Letter  Quality  R0       2,795 
HAZELTINE  1410  CRT            895 
HAZELTINE  1500  CRT         1,195 
HAZELTINE  1552  CRT          1,495 

Dataproducts  2230       7,900 

DATAMATE  Mini  Floppy       1 ,750        167  91  61 
FULL  OWNERSHIP  AFTER  12  OR  24  MONTHS 

  10%  PURCHASE  OPTION  AFTER  36  MONTHS 

ACCESSORIES  AND  PERIPHERAL  EQUIPMENT 
ACOUSTIC  COUPLERS  •  MODEMS  •  THERMAL  PAPER 

RIBBONS  •  INTERFACE  MODULES  •  FLOPPY  DISK  UNITS 

PROMPT  DELIVERY  •  EFFICIENT  SERVICE 

DT80-1  CRT  Terminal    1,795 
172 

93 

63 

TI745  Portable  Terminal 
TI765  Bubble  Memory  Term.  . 
TI810  RO  Printer    
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2,795 1,895 

2,395 

179 

267 

181 229 
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66 
98 
66 

TI820  KSR  Printer    

84 

ADM3A  CRT  Terminal   875 

84 

46 

31 QUME  Letter  Quality  KSR 
QUME  Letter  Quality  R0   3,195 

2,795 

306 268 
166 

145 
112 
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PET  Word  Processor 

8K 
and 

16/32K 
PET 

versions 

This  program  permits  composing  and  printing  letters, 
flyers,  advertisements,  manuscripts,  etc.,  using  the 
COMMODORE  PET  and  a  printer. 

Printing  directives  include  line  length,  line  spacing, 
left  margin,  centering  and  skip.  Edit  commands  allow 
you  to  insert  lines,  delete  lines,  move  lines  and 
paragraphs,  change  strings,  save  files  onto  and  load 
files  from  cassette  (can  be  modified  for  disk),  move  up, 
move  down,  print  and  type. 
Added  features  for  the  16/32K  version  include  string 

search  for  editing,  keyboard  entry  during  printing  for 
letter  salutations,  justification,  multiple  printing  and 
more. 

A  thirty  page  instruction  manual  is  included. 
The  CmC  Word  Processor  Program  for  the  8K  PET  is 

$29.50.  The  16/32K  version  is  $39.50. 

Order  direct  or  contact  your  local  computer  store. 
VISA  AND  M/C  ACCEPTED  —  SEND  ACCOUNT  NUMBER.  EXPIRATION  DATE  AND  SIGN  ORDER 
ADD  $1  PER  ORDER  FOR  SHIPPING  &  HANDLING  —  FOREIGN  ORDERS  ADD  10%  FOR  AIR  POSTAGE 

CONNECTICUT     microCOMPUTER ,  Inc. 
150  POCONO  ROAD 

BROOKFIELD,  CONNECTICUT  06804 

TEL:  (203)  775-9659         TWX:  710-456-0052 
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THE 
COMPUTING 
TEACHER 

•  For  Elementary  Teachers 
•  For  Secondary  Teachers 
•  For  Teachers  of  Teachers 

•  Approximately  60  pages  per  issue 
•  Published  for  the  past  6  years  by  a  non-profit 

professional  organization. 

Send  $8  for  6  issues  (one  year)  or  $1 6  for  1 3  issues. 
Foreign,  add  $2  per  year. 

The  Computing  Teacher 
c/o Computing  Center 

Eastern  Oregon  State  College 
La  Grande,  OR  97850 

CIRCLE  133  ON  READER  SERVICE  CARD 

Set  of  8  computer  Myths  Explained  by  Monte  Wolverton.  On 
heavy  stock,  large  12x17"  size,  suitable  for  framing,  dressing 
up  that  drab  line  printer  or  file  cabinet.  Only  $3.00  postpaid  in 
USA,  $4.00  foreign.  A  real  megabargain!  Send  to  Creative 
Computing,  P.O.  Box  789-M,  Morristown,  N.J.  07960. 
Residents  of  the  Garden  State  add  5%  tax.  Orders  must  be 

prepaid. 
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Visual  Masters  For  Teaching  About  Computers,  by  Donald  D. 
Spencer.  Camelot  Publishing  Co.,  Box  1357,  Ormond  Beach, 
FL  32074. 64  pages,  paperback  $8.95. 1978. 

Visual  Masters  For  Teaching  BASIC  Programming,  by 
Donald  D.  Spencer.  Camelot  Publishing  Co.  64  pages,  paper- 

back $8.95. 1978. 

Visual  Masters  For  Teaching  FORTRAN  Programming,  by 
Donald  D.  Spencer.  Camelot  Publishing  Co.  64  pages,  paper- 

back $8.95. 1978. 
Written  by  one  of  the  most  prolific  authors  of  books  on 

computers,  programming  and  BASIC,  these  three  sets  of  60 
visual  masters  are  intended  to  be  used  to  make  transparen- 

cies for  an  overhead  projector.  As  one  of  the  three  notes, 
"Most  Xerox  and  bond-paper  copying  machines  can  copy  the 
visual  masters  onto  projection  film." The  first,  for  teaching  about  computers,  consists  mostly  of 
large  drawings  with  short  titles,  and  covers  such  areas  as 
computer  equipment  (typical  microcomputer  system,  typical 
time-sharing  system,  card  reader,  output  from  computers, 
etc.),  flowcharting,  computer  applications  (computers  can 
draw,  computers  are  used  to  control  airplanes  in  flight,  a  self- 
service  banking  machine  connected  to  the  bank's  computer..., 
etc.),  computer  history  (abacus,  Pascal's  calculating  machine, Mark  I  (1944),  etc.)  and  several  individual  masters  such  as 
program  development  cycle,  program  execution  and 
computer  careers. 

The  drawings  are  well  done,  and  most  of  the  people  shown 
are  drawn  in  cartoon  style  to  provide  an  added  interest. 

Of  the  three  books,  this  one  provides  the  most  leeway  for 
the  teacher  to  present  his  or  her  own  interpretation  of  the 
visual  masters,  since  the  titles  are  as  short  as  possible. 

The  second,  for  teaching  BASIC  programming,  is,  of 

course,  more  restrictive,  since  it  follows  the  author's  idea  of 
the  sequence  in  which  concepts  and  BASIC  statements  should 
be  presented,  and  provides  concrete  examples  of  programs 
using  each  of  the  statements. 

After  several  visual  masters  on  the  basics,  such  as  BASIC 

language  components,  characters  and  symbols,  basic  opera- 
tions and  expressions,  the  book  presents  20  BASIC  state- ments, from  LET  to  the  MAT  group,  using  one  to  three  pages 

that  give  the  name  of  the  statement,  a  brief  explanation  and 
one  or  more  programs  using  it. 

The  programs  are  all  short  and  simple,  with  an  average  of 
half-a-dozen  lines  each,  a  dozen  at  most.  The  section  on  state- 

ments is  interspersed  with  programs  illustrating  the  use  of 
several  of  the  statements  presented  up  to  that  point,  such  as 
computing  the  area  of  a  washer,  the  number  of  hours  a  person 
has  slept  m  a  lifetime,  determining  the  value  of  the  change 
you  have  in  your  pocket  or  purse,  etc. 

Ten  visual  masters  at  the  end  of  the  book  present  a 
program  each,  for  printing  a  table  of  square  and  cube  roots, 
simulating  the  rolling  of  dice,  Fibonacci  numbers,  prime 
numbers,  coin  tossing,  etc.  These  average  about  10  lines  each. 

The  visual  masters  are  enlivened  by  cartoon  characters  as 
well  as  occasional  humorous  comments  in  comic-strip 
balloons. 

The  third,  for  teaching  FORTRAN  programming,  is  a 
little  more  formal  than  the  BASIC  book,  and  more  material  is 
presented  in  a  majority  of  the  visual  masters. 

The  book  is  divided  into  six  sections,  with  general  pages 

(the  computer  processing  cycle,  FORTRAN  translation  pro- cess, FORTRAN  coding  form,  etc.),  FORTRAN  components 
(character  set,  constants,  expressions,  etc.),  FORTRAN 
statements  (assignment,  control,  DO  loop,  etc.),  program 
bugs/having  trouble  (list  of  common  compilation  and  execu- 

tion errors),  nine  FORTRAN  programs  (interest  calculation, 
permutations,  square  root,  nth  Fibonacci  number,  etc.)  and 
eight  FORTRAN  cartoons. 

While  some  of  the  programs  are  shown  as  they  would  be 
printed  out,  just  as  many  are  presented  handwritten  on 
coding  forms.  Outside  of  the  group  of  FORTRAN  cartoons, 
there  are  fewer  cartoon  characters  and  humorous  comments 
than  in  the  BASIC  book. 
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The  two  language  books  present  BASIC  and  FORTRAN 
in  a  sequence  that  most  teachers  should  have  little  argument 
with;  those  who  are  unhappy  with  a  visual  master  or  two  can, 
of  course,  make  up  their  own. 

All  three  books  provide  a  well-thought-out  plan  for 
allowing  a  teacher  to  spend  the  maximum  amount  of  class 
time  in  meaningful  discussion,  and  a  minimum  amount  of  time 
at  the  blackboard.  These  pages  do,  indeed,  as  one  of  the  intro- 

ductions states,  "provide  classroom  teachers  with  a  selection 
of  practical,  teachable  transparencies  that  save  them  con- 

siderable time  and  enhance  their  presentations." 
The  masters  can,  of  course,  also  be  used  for  direct  projec- 

tion. All  are  printed  on  8  Vi-by-1 1-inch  sheets.  The  language 
visual  masters  should  be  fairly  easy  to  correlate  with  most 
textbooks. 

Payroll  With  Cost  Accounting,  by  Lon  Poole  and  Mary 
Borchers.  Osborne  &  Associates,  Box  2036,  Berkeley,  CA 
94702. 371  pages,  paperback  $15.00. 1977. 
Accounts  Payable  And  Accounts  Receivable,  by  Lon  Poole 
and  Mary  Borchers.  Osborne  &  Associates.  328  pages,  paper- 

back $15.00. 1978. 

The  back  cover  of  the  payroll  book  says  it  "includes 
program  listings  with  remarks,  descriptions,  discussion  of  the 
principles  behind  each  program,  file  layouts  and  a  complete 

user's  manual  with  step-by-step  instructions,  flowcharts  and 
sample  reports  and  CRT  displays." It  is  all  of  this,  and  more.  A  great  deal  of  work  went  into 
the  production  of  what  must  be  two  of  the  most  detailed  books 
on  accounting  programs  ever  written. 

The  books  are  written  in  the  usual  Osborne  style  that  uses 

lightface  type  to  "expand  on  information  presented  in  the 
previous  boldface  type,"  so  if  you're  already  familiar  with accounting,  or  have  read  the  books  once,  you  could  skip 
through  a  great  deal  of  material  in  both. 

The  payroll  book  contains  listings  of  35  programs  in  the 
last  131-page  chapter.  One  of  the  programs  is  a  menu  of 
specific  tasks.  The  other  chapters  describe  data  files,  provide 

a  management  guide  and  a  user's  manual,  describe  the  hard- 
ware used  to  develop  and  test  the  programs  (a  Wang  2200B) 

and  the  features  of  the  BASIC  involved,  and  tell  how  to 

change  the  programs  for  custom  applications. 
About  a  third  of  the  AP/AR  book,  93  pages,  consists  of 

source  listings.  As  in  the  payroll  book,  remarks  are  provided 
for  each  program  in  the  form  of  many  boxed  callouts  included 
in  the  margins,  much  easier  to  read  than  REMs.  The  other 
chapters  follow  the  style  of  the  payroll  book,  including  a 
description  of  the  Wang  2200B  hardware,  and  a  chapter  on  file 
and  program  initialization. 

Source  listings  are  provided  for  21  programs,  one  of  which is  a  menu  from  whicn  the  user  chooses  which  of  the  20 
remaining  programs  to  run:  accounts  payable  check  printing 
with  invoice  detail,  AP  invoice  aging,  automatic  postings  to 
general  ledger,  accounts  receivable  progress  billing,  AR 
partial  invoice  payments,  AR  customer  statements,  AR 
invoice  aging,  etc. 

The  Accounts  Payable/Receivable  programs  were  writ- 
ten to  share  common  files  with  the  Payroll  programs,  as  well 

as  with  the  General  Ledger  programs  described  in  another 
$15  book  to  be  reviewed  at  a  later  date.  The  programs  in  the 
first  two  books  are  available  on  floppy  disk  from  computer 
dealers,  and  by  the  time  you  read  this,  the  general-ledger 
programs  may  also  be  available  on  disk. 

These  are  handsome  books,  produced  with  the  usual  high 
quality  typical  of  Osborne  &  Associates  publications.  The  text 
is  well  written  in  simple  style,  all  the  illustrations  are  very 
well  done,  and  all  computer  listings  are  as  legible  as  possible, 
which  is  quite  a  rarity. 

These  books,  incidentally,  are  twice  the  size  of  most  of  the 
Osborne  books,  and  are  much  easier  to  read  because  the  type 
is  spread  out.  No  eyestrain  here. 
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ATTENTION  APPLE  II  OWNERS 

Southeastern  Software 

"NEWSLETTER" 
For  Apple  II  Owners 

NOW  IN  OUR  SECOND  YEAR  OF  PUBLICATION 

If  you  are  an  experienced  programmer  and 
understand  all  that  you  read  regarding  your 

Apple  II  then  the  "NEWSLETTER"  is  not 
for  you. 

BUT  —  if  you  find  that  you  are  having  a 
problem  understanding  many  of  the  things 

written  for  or  about  your  Apple  II  then 

you  might  spend  $10.00  for  a  one  year, 

10  issue  subscription  and  give  it  a  try. 

If  you  would  like  to  receive  back  issues 

they  are  available  at  $1.00  each. 

One  other  option  is  available.  Send  no 

money  and  receive  no  issues.  We  hope 

you  will  pick  one  of  the  former  choices. 

SOUTHEASTERN  SOFTWARE 

7270  CULPEPPER   DRIVE 
NEW  ORLEANS,   LA.  70126 

504/246-8438 
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Professionally  written  software  for  the 

•    APPLE      •      TRS-80™ 
APPLE 

szrj!%  ASTROAPPLE  -  An  astrological   package  that  pro- 
duces natal  horoscopes,  30  day  forecasts,  and  com. 

patability  ratings.  Includes  an  18  page  manual. 
32K  APPLE  $15  CASSETTE     $20   DISKETTE 

.v 

BENEATH  APPLE  MANOR  -  Explore  an  underground 
labyrinth,    fighting    monsters    and    finding    magical 
treasures.  Uses  color  graphics  for  floor  plans. 
16K  APPLE  $15  CASSETTE     $20  DISKETTE 

'BrffoLT     BABBLE  -  Teach  your  APPLE  to  create  its  own  sto- 
J  ?  ries,    poetry,    music,    and    color   displays.    Includes 
Arr\    *L    editor,   compiler,    interpreter   and   demo   programs. 

16K  APPLE  $15  CASSETTE     $20  DISKETTE * 

TRS-80 

SUPERMAZE  -  Generates  mazes  up  to  10,000  cells, 
only  shows  you  what  you  would  see  if  you  were  in 
the  real  thing.  100%  Z80  machine  code,  FAST! 
LEVEL  II    16K  $15  CASSETTE 

TTT3D  -  Three  dimensional  Tic-Tac-Toe,  6  levels  of 
play  from  very  easy  to  extremely  difficult.   100% 
Z80  machine  code,  very  fast. 
LEVEL  II   16K  $15  CASSETTE 

AVAILABLE   BY  MAIL  OR   AT  YOUR   LOCAL   COMPUTER   STORE 
CALIFORNIA  RESIDENTS  ADD  6%   SALES  TAX 

APPLE  II  and  TRS-80  are  registered  trademarks  of 
the  APPLE  Computer  Co.  and  Tandy  Corporation. 
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Puzzle  Answers. 

1.  1  mile.  The  trains  approach  each 
other  at  10  miles  per  hour  (6  +  4  =  10). 
Since  they  started  Vt  mile  apart  they  will 
meet  in  V2/10  =  1/20  of  an  hour.  Since 
the  horsefly  travels  20  miles  an  hour,  he 
will  travel  1  mile  in  1  /20  of  an  hour. 

2.  The  method  of  calculating  this 
problem  is  a  bit  strange.  The  final 
amount  chipped  in  by  each  brother  is  in 
fact  $2,700.  The  assistant  took  $200  from 
this  amount  leaving  $2,500  which  is  the 
amount  that  Happy  Harry  actually  got  for 
his  car.  In  actuality  there  is  no  missing 
$100.  As  for  adding  the  $2,700  to  the  $200 
and  then  subtracting  the  total  from  the 
original  $3,000  it  has  no  meaning  at  all. 

This  is  Mr.  Yu's  little  joke. 

3.  As  you  can  see  from  the  illustration 
all  you  have  to  do  is  remove  three  of  the 

inner  matches.  After  all,  I  didn't  say  that 
the  remaining  triangles  had  to  all  be  of 
the  same  size. 

4.  Place  one  lump  in  the  first  cup,  two 
lumps  in  the  second  cup  and  three  lumps 
in  the  third.  Now,  place  the  third  cup  into 
cup  two.  Each  cup  now  contains  an  odd 
number  of  lumps. 

5.  Turn  over  the  Quarter  and  place  it 

over  a  heads  nickel.  The  quarter  com- 
pletely conceals  the  nickel.  There  is  now 

just  40  cents  in  heads  showing. 

6.  If  you  write  the  letters  out  in  the 
order  in  which  they  appear  on  the  monu- 

ment, and  then  place  spaces  in  the 
proper  places  to  form  words,  you  will  get 

in  English,  not  Latin,  the  inscription  "TO 
TIE  HORSES  TO".  In  other  words,  a 
hitching  post. 

7.  The  words  are  formed  in  the 

following  order:  SPARKLING,  SPARK- 
ING, SPARING,  SPRING,  SPRIG,  PRIG, 

PIG,  PI,  I. 

The  full  measure  of  a 

man  is  not  to  be  found 

in  the  man  himself  but 
in  the  colors  and 

textures  that  come  alive 
in  others  because  of 
him. 

Albert  Schweitzer 

FREE 
SOFTWARE  CATALOG 
For  a  free  20-page  catalog  of 
Creative  Computing  Software  for 

all  computers  circle  224  on  the 
reader  service  card. 

r 
Be  A  Computer  Literate 

by  Marion  J.  Ball  and  Sylvia  Charp 

This  is  the  most  basic,  introduc- 
tory book  on  computers  ever  put 

together  for  instructional  use.  Its  full- 
color  diagrams,  drawings,  photos  and 

large,  explicit  type  make  this  book  a 
pleasure  to  read. 

Softbound,  61  pages,  $3.95  plus 

$1  shipping  and  handling  in  the  U.S. 
($2.00  foreign).  N.J.  residents  add  5% 
sales  tax.  Send  your  order  to  Creative 

Computing,  P.O.  Box  789-M,  Morris- town,  NJ  07960.  Visa,  MasterCharge 
and  American  Express  welcome.  For 
faster  service,  call  in  your  bankcard 
order  to:  800-631-8112  (in  NJ,  call 201-540-0445). 

"
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Solve  your  personal  energy  crisis- 
Let  VisiCalc  "Power  do  the  work. 

rith  a  calculator,  pencil  and  paper  you  can  spend  hours  plan- 
ling,  projecting,  writing,  estimating,  calculating,  revising,  erasing 
id  recalculating  as  you  work  toward  a  decision. 

Or  with  VisiCalc  and  your  Apple*  II  you  can  explore  many 

lore  options  with  a  fraction  of  the  time  and  effort  you've  spent 
lefore. 

VisiCalc  is  a  new  breed  of  problem-solving  software.  Unlike 
|repackaged  software  that  forces  you  into  a  computerized 
traight  jacket,  VisiCalc  adapts  itself  to  any  numerical  problem 
>u  have.  You  enter  numbers,  alphabetic  titles  and  formulas  on 

>ur  keyboard.  VisiCalc  organizes  and  displays  this  infor- 

tation  on  the  screen.  You  don't  have  to  spend  your  time 
■ogramming. 
Your  energy  is  better  spent  using  the  results  than  get- 

|ng  them. 

Say   you're   a   business   manager  and   want   to    project 
>ur  annual  sales.  Using  the  calculator,  pencil  and  paper 

lethod,  you'd  lay  out  12  months  across  a  sheet 
id   fill   in   lines   and   columns   of  figures   on 

■oducts,  outlets,  salespeople,  etc.  You'd  cal-      / 
date  by  hand  the  subtotals  and  summary 

;ures.  Then   you'd   start   revising,   erasing 
id  recalculating.  With  VisiCalc,  you  simply 
11  in  the   same   figures   on   an   electronic 

;heet  of  paper"  and  let  the  computer  do le  work. 

Once  your  first  projection  is  complete, 

>u're    ready    to    use   VisiCalc's    unique,     J 
>werful  recalculation  feature.  It  lets  you 

;k   "What   if?7/   examining   new   options 
id  planning  for  contingencies.  "What  if" 
lies  drop  20  percent  in  March?  Just  type  in 

je  sales  figure.  VisiCalc  instantly  updates 
1  other  figures  affected  by  March  sales. 

Or  say  you're  an  engineer  working  on  a  design  problem  and  are 
wondering  "What  if  that  oscillation  were  damped  by  another  10 
percent?"  Or  you're  working  on  your  family's  expenses  and 
wonder  "What  will  happen  to  our  entertainment  budget  if  the 

heating  bill  goes  up  15  percent  this  winter?"  VisiCalc  responds 
instantly  to  show  you  all  the  consequences  of  any  change. 

Once  you  see  VisiCalc  in  action,  you'll  think  of  many  more 
uses  for  its  power.  Ask  your  dealer  for  a  demonstration  and  dis- 

cover how  VisiCalc  can  help  you  in  your  professional  work  and 

personal  life. 
You  might  find  that  VisiCalc  alone  is  reason  enough  to 

own  a  personal  computer. 
VisiCalc  is  available  now  for  Apple  II  computers  with 

versions  for  other  personal  computers  coming  soon.  The 
Apple  II  version  costs  just  $99.50  and  requires  a  32k  disk 

system. For    the    name    and    address    of    your    nearest    VisiCalc 

dealer,  call   (408)  745-7841  or  write  to   Personal 

^^^     Software,  Inc.,  Dept.  CP,  592  Weddell  Dr., 
"S>    Ik     Sunnyvale,   CA   94086.    If   your   favorite 

I    dealer    doesn't    already    carry    Personal 
Software  products,  ask  him  to 

give  us  a  call. 

ICLE  187  ON  READER  SERVICE  CARD 

&
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VisiCalc  was  developed  exclusively  for 
Personal  Software  by  Software  Arts,  Inc., 
Cambridge,  Mass. 

TM— VisiCalc  is  a  trademark  of 
Personal  Software,  Inc. 

*Apple  is  a  registered  trademark 
of  Apple  Computer,  Inc. 
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STEP  UP  TO  A  C4P 
FROM  OHIO  SCIENTIFIC 

You  know  about  computers.  In  fact, 
you  probably  own  one  now.  One  that 
you  might  be  thinking  of  expanding.  We 
have  a  better  idea.  Take  a  giant  step 
into  the  personal  computing  future  with 
an  amazing,  new  C4P  from  Ohio 
Scientific/ 

SPEED  SEPARATES  THE 
COMPUTERS  FROM  THE  TOYS 

The  C4P  MF  has  execution  speed  that 
is  twice  as  fast  as  Apple  II  or 
Commodore  PET  and  over  THREE 

times  as  fast  as  TRS-80.  They  are 
many  times  faster  than  the  recently 
introduced  flock  of  video  game  type 

computers.  And,  as  if  that  weren't  fast 
enough,  the  C4P  nearly  doubles  its 
speed  when  equipped  with  the  GT 
option. 

Just  look  at  the  back 

panel  of  the  C4PMF. 
<•  • 

•  • 

All  the  I/O  you'll  ever  need! 
'  Apple  II.  Commodore  PET,  TRS  80.  and  Alan  800 are  registered  trade  names  ol  Apple 
Computer  Inc..  Commodore  Business  Machines  Ltd  .  Radio  Shack.  Atari,  respectively 

SOUND 

1  — programmable  tone  generator 
200  —  20KHz 

1 — 8  bit  companding  digital  to  analog 
converter  for  music  and  voice 

output. 

HUMAN  INPUT  EXPANSION 

2 — 8  axis  joystick  interfaces 
2 — 10  key  pad  interfaces 

HOME  INTERFACE 

1  — AC-1 2  AC  remote  control  interface 

DISPLAY 

32  x  64  with  upper  and  lower  case 
2048  Characters. 
256  x  512  effective  Graphic  Points 

16  Colors 

SOFTWARE 

Ohio  Scientific  offers  a  comprehensive 
library  of  both  systems  and 
applications  software  for  the  C4P. 

C4P*698 
8K  BASIC-in-ROM,  8K  of  static  RAM 
and  audio  cassette  interface.  Can  be 
directly  expanded  to  32K  static  RAM 
and  two  mini-floppy  disks. 

C4PMF*1695 
All  the  features  of  the  C4P  plus  real 
time  clock,  home  security  system 
interface,  modem  interface,  printer 
interface,  16  parallel  lines  and  an 
accessory  BUS.  The  C4P  MF  starts 
with  24K  RAM  and  a  single  mini-floppy 
and  can  be  directly  expanded  to  48K 
and  two  mini-floppies.  Over  45  diskettes now  available  including  games, 

personal,  business,  educational  and 
home  control  applications  programs  ad 
well  as  a  real  time  operating  system, 
word  processor  and  a  data  base 
management  system. 

Computers  come  with  keyboards  and  floppies  where  sp« 

Other  equipment  shown  is  optional. 
The  C4P  is  an  outstanding  premium 

computer  —  years  ahead  of  the 
market.  We  know  because  there's 
nothing  quite  like  it  for  the  price, 

anywhere.  And  probably  won't  be  for  a very  long  time. 

1333  S.  Chillicothe  Road 

Aurora,  Ohio  44202 

(216)  562-3101 
CIRCLE  176  ON  READER  SERVICE  CARD 
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