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_____________________________________________________ FOREWOR D 

We at Falsoft are p leased to present The Complete Rainbow 
Guide to 0$-9 Level /I - Volume I: A Beginners Guide to 
Windows. We're sure you ' l l  f i nd  th i s  book to be qu ite he lpfu l  i n  
you r  study of the new wi ndowing  capabi l i t i es of 08-9 Level I I  on 
the Co lor  Computer. Dale Puckett and Peter D i bble offer easy­
to-understand tutor ia ls  and examples for beg i n ner and old pro 
a l i ke.  

The world of the Color Computer is  expand i n g  by leaps and 
bou nds,  and we're p leased that so many of you turn to Fa lsoft fo r 
your i nformat ion sou rce. We' re p leased because long ago we 
made a comm itment  to the CoCo Com m u n ity to broaden the base 
of k nowledge about ou r com puter and its vast potent ia l .  You r 
response has let us k now that we're keeping that p rom ise. 

Dale and Peter, authors of The Complete Rainbow Guide to 
0$-9 (pub l ished i n  1 985) ,  have repeated the i r ear l ie r  success at 
mak ing the 08-9 operat i ng system u nderstandable to everyone. 
Th is  vol ume focuses on wi ndowi n g  ab i l i t ies and the i nc red i b le 
power they br ing to the Color Computer, and g ives some helpfu l  
app l i cat ions ,  too.  Maxwe l l  Mouse and CoCo Cat wi l l  be look ing  
over your  shou lder  t h roug hout the book; we hope you  enjoy the i r 
ant ics. 

Dale and Peter have i nc l uded many sam ple p rograms that are 
instruct iona l  and usefu l ,  too. They w i l l  he lp  ease the learn i ng 
process. 

I hope you enjoy th is  fi rst vo l u me of our  two-vo lume set on  
08-9 Level I I .  I t 's a pleas u re serving the  CoCo Com m u n ity.  

ix 

Lawrence C. Falk 
Publisher 





PREFACE 

welcome to o u r second 
rai n bow g u ide to os-9! 

In The Complete Rainbow Guide to OS-9, we exp la ined how 
OS-9 works - i ns ide ,  as we l l  as on  the command l i ne. We gave 
you the fou ndat ion and structu re needed to b u i l d  a stable of 08-
9 progra m m i ng s k i l ls. We hope you w i l l  cont i n ue to l earn f rom 
i t  as  you  use th i s  book to  move  u p  to  the fasc inat i ng  w i ndowing  
env i ronment  mad e  possib le  by  Tandy's Co lor  Computer  3 and 
OS-9 Level II. 

_________________________________________ A HANDS-ON APPROACH 

I n  t h is book, The Complete Rainbow Guide to OS-9 Level II, 
Volume I: A Beginners Guide to Windows, we're tak i ng a more 
re laxed approac h .  You' l l  get your  hands on  the keyboard ear ly .  
We' l l  watch over your shou lder  as you read some of you r f i rst error 
messages and t ry to help you understand what they mean.  The 
best way to use th is book is wi th your  manual  open in front of 
you for easy reference. 

We' l l  suggest a task you m i g ht want to  accomp l i sh  and then 
set about f i n d i ng a way to do i t  w i th  your 08-9 too l  k it .  But ,  we' l l 
also take t i m e  out  to p lay i n  an ear ly chapter. As a matter of fact , 
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we don't plan to let the material get too heavy at all. CoCo Cat 
and Maxwell Mouse will be looking over your shoulder, too! 

We'll be showing you how to do the same job several different 
ways as we introduce OS-9's versatility. Since BASIC09 is part of 
the OS-9 Level II package, we'll also introduce you to itl In fact, 
by the time you reach the end of the book, you will have learned 

how to program several of the key parts of a Sidekick-type desk 
accessory package using BASIC09. 

WHAT D O  I HAVE AT MY F I N G ERTI PS? ________________ _ 

If we had to answer that question with only one word, we 
would scream "power!" But, let's use a few more. 

OS-9 is the key you need to unlock the treasure waiting inside 
your new Color Computer 3. It's the gateway to an ever growing 
list of application programs that can increase both your produc­
tivity at work and your pleasure at play. OS-9 brings you 
applications that let you crunch numbers in a spreadsheet, build 
effective databases, draw impressive pictures and communicate 
with other computers, online databases or bulletin board systems. 
As you progress through this new OS-9 Level II guide, we'll show 
you how to set up your system to run several of these applications. 

Think of OS-9 as a toolbox full of tools. Just as an apprentice 
carpenter learns how and when to use a hammer while building 
a house, you'll learn how and when to use filters and other OS-
9 utilities to get your work done. 

DO I N EE D  A D DITIONAL HAR DWARE? ________________ _ 

We recommend you install 5 1 2 K  of memory soon. Some of 
the high resolution graphics windows you may be using can take 
up to 32K bytes each. Since the OS-9 system workspace alone 
uses 64K of memory, you can see how easy it is to quickly run 
out of memory on a 1 28K machine. 

We also recommend that you use double-sided disk drives 
while running OS-9. As we have already noted, the OS-9 toolbox 
is quite full. It takes two single-sided disks just to hold the system 
and utility programs. If you only have two drives, that doesn't leave 
any room for your data files or your own programs. If you can 
swing it, a hard disk will increase your enjoyment of OS-9 many 
times. 
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______________________________________________________ PROLOG 

Microware Systems Corporat ion 's 6809-based OS-9 operat­
ing  system was fi rst exposed to the consu mer market on the Rad io 
Shack Color  Computer in  October 1 983. I t  c reated q u ite a st i r. 
Power-packed and eff ic ient ,  OS-9 broug ht a U N I X- l i ke env i ron­
ment to an i nexpensive m icrocomp uter for the f i rst t i me. 

In 1987, h i story repeated itself .  The select ion of Microware's 
OS-9 Leve l II as the operat i ng  system for the new Color Com puter 
3 has a l ready i ntroduced thousands of new users to t h i s  powerfu l  
operat i ng  system.  

------------------_________________________ ABOUTTHEAUTHORS 

Dale L .  Puckett i s  a free- lance writer and prog ram mer who 
f i rst learned about b i ts ,  bytes and BASIC when he bu i l t  a "te lev is ion 
typewriter" - an SWTPC CT-1024 - in 1975. When the keyboard 
d id n 't arr ive with h i s  k i t, he w i red a set of n i ne sl ide switches 
together and put his f i rst message on the screen one byte at a 
t i me.  

A month l ater he b u i lt an SWTPC 6800 m ic roprocessor with 
1 2K of memory and has been p rogra m m i ng ever si nce. A cassette 
storage u n it wasn't  ava i lab le  then ,  so he often left h i s  computer 
on for weeks at a t ime after f i n ish i n g  a long program .  

H i s  p rog ram s  i n c l u de  OynaSpefl, Esther, Help, Lk a n d  
Readtest. He a lso des igned a n d  i s  co-author of The Speller, which  
runs  on the I BM PC and Apple I I ,  and Hayden Speller on the 
Mac intosh . 

Dale is  a contr i but ing editor to THE RAINBOW and author of 
that magazi n e's month ly  co l u m n  " K I SSable OS-9." He serves as 
the d i rector at large and is  a former president of the OS-9 Users 
G roup ,  an I owa corporat ion  with members wor ldwide.  He has 
previously written for HOT CoCo, InfoWorld, Micro and '68 Micro 
Journal. 

An amateur  rad io  operator ( KOHY D )  s i nce 1 956, Dale has held 
a fi rst-c lass rad iote lephone operator's l icense si nce 1 962. He has 
worked at severa l rad io  and telev is ion stat ions in Kansas a nd New 
Jersey . 

Puc kett recei ved a bache lor  of sc ience deg ree from t h e  
Wi l l iam A l l e n  W h i te School  o f  Jou rna l ism a t  t h e  U n ivers i ty of 
Kansas i n  1 966. He a lso earned a master of arts i n  management 
from Webster Co llege at St. Lou is, Missouri . 
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Da le is a l i eutenant i n  the U n i ted States Coast Guard and 
p resent ly  serves as the Ch ief, I nternal  I n format ion  B ranch  at 
Coast G u a rd Headq u a rters i n  Was h i n g ton ,  D . C. He l i ves i n  
Rockv i l le ,  Maryland, with h i s  w ife, Esther .  

Peter  D i b b l e  was born i n  Wate rbu ry ,  C o n n e c t i c u t ,  a n d  
received a bache lor  o f  science i n  chem ist ry from t h e  U n iversity 
of Con n ecticut .  He has he ld jobs as an app l i cat ions p rogram mer, 
a systems prog ra m mer and the ass istant di rector in charge of the 
U n i ve rs i ty of R oc h ester  C o m p u t i n g  Cente r's user  serv i ces 
department .  He i s  p resent ly  a g raduate student i n  the Un ivers ity 
of Rochester computer science department .  He has had severa l 
OS-9 art ic les p u b l i shed i n  THE RA I NBOW and, u nt i l recent ly, wrote 
a monthly co l u m n  cal led "OS-9 User Notes" for '68 Micro Journal. 
He also recent ly served two terms as vice p resident of the OS-
9 Users G roup .  Peter and h i s  w ife, Cather ine ,  l i ve in Honeoye 
Fal ls ,  New York .  

ACK N OWL E D GMENT S ______________________________________________ _ 

We tha n k  Lon n ie  Fa l k  at Fa lsoft who f i rst pub l i shed The 
Complete Rainbow Guide to 05-9; Jo Anna Arnott ,  o u r  edi tor, a nd 
the ent i re staff at THE RAINBOW. Without the i r  enco u ragement and 
s u p port ,  t h i s  book wou ld h ave never  been pu b l i shed. They 
demonstrated the fai th  and pat ience that  l et i t  work .  

Da le thanks h i s  wife, Esther  Puckett, who pat ient ly  watched 
w h i le he searched for words that wou ldn't come, edi ted those that 
didn't work and tr ied every examp le in the book .  She deserves 
much  of the c redit  fo r h is success. 

Specia l  thanks go to Br ian Lantz who contr i buted the Alarm 
procedu re i n  Chapter 8 .  
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CHAPTER 1 

let's g et sta rted 

Welcome to the  exci t i ng  wor ld of co m pu t i n g .  T he Co l o r  
Computer 3 a n d  OS-9 Level II w i l l  let y o u  do m a n y  j o bs today that ,  
a dozen years ago, req uired a mai n f rame com puter. 

We hope that when you f in i sh  t h i s  book ,  you w i l l  be ab le  to  
use you r Co lor  Com puter  to  automate a n u m ber of  the nasty tasks 
that eat up you r  free t i me.  We a lso hope you p ick up eno u g h  
conf idence w i th  OS-9 that y o u  w i l l  start t o  use i t  t o  f i nd so lu t ions  
to  a wide range  o f  p rob lems.  

F i rs t ,  put  your  m i nd at ease. Fo rget t h at OS-9 i s  a n  operat i n g  
system !  That term sou nds too scary .  R at her, t h i n k  o f  OS-9 a s  a 
g iant  tool box f u l l  of inte rest i ng gadgets that can h e l p  you get you r 
work done.  I f  you wou ld rat her ,  t h i n k  of i t  as a giant  toy box fu l l  
of toys that j ust happen to be too l s  too. 

T h i n k  of you rse l f  as the  p roducer. You set the stage ( bought  
the computer) a nd h i red the actors ( the  app l i cat ions  p rograms) 
Th is  makes you the  boss. T h i n k  of OS-9 as the di rector. As you 
read t h i s  book ,  you wil l l earn to take c harge of OS-9. I t  w i l l  then 
di rect you r app l icat ions  prog ra m s  to  make s u re they ru n i n  the 
r ight w i ndows at the rig ht t i me.  Work i n g  together, you s h ould be 
able to stage q u i te a show.  You m ay even make beaut ifu l m u s i c  
together .  



Enough com merc ia l  let's d ive i n !  

WHAT D O  I N E E D T O  START OS-9? _________________ _ 

You can run OS-9 Level I I  on  any  Co lor  Com puter  3 equ ipped 
w i th  one d i sk d rive and 128K of memory .  You' l l  on ly  be able to  
open one g raph i cs w i ndow i n  a 128 K  Color Computer  3 .  

I d ea l ly, then ,  you w i l l  f i nd  smoother  sa i l i ng i f  you start you r  
OS-9 exper ience w i th  a Co lor  Com p uter  3 l oaded w i th  512K of 
memory and two d i sk  d rives.  You ' l l  a lso want a pr i nter to  capt u re 
a h a rd copy of your  work,  and you wi l l  most l i ke l y  want  to con nect 
a hardware ser ia l  port to your Co lor  Compute r  eventua l ly .  T h i s  
w i l l  l et y o u  use i t  to  com m u n i cate w i th  other  computers.  A ser ia l  
port can a lso be used to connec t  you r compute r  to  a modem, 
wh ich  w i l l  l e t  you reach l a rg e  commerc ia l  database systems where 
you can make ai r l i ne reservat ions ,  read the l atest n ews o r  f ind  j ust  
about  any fact  you can i mag ine .  

To con nect th i s  externa l  h a rdware, you need to use  the  Color 
Compute r  M u l t i -Pak I nte rface .  I t  has fou r s lots that  let you p l ug  
i n  a d i sk contro l l e r  and t h ree other  hardware d ev i ces ......... a ser ia l  
com m u n i ca t ions  por t ,  Modem Pak and h ard d i s k  c o n t ro l l e r  
perhaps.  

Let's ta l k about d isk  d r i ves for a moment .  S i nce O S-9 is 
essent ia l l y  a d isk-based operat ing system don' t  worry ,  we won't  
ment ion  that scary p h rase too many t i mes - you wi l l  f ind that 
i t  sto res m ost of i ts too l s  on  a f loppy d i sk. You ' l l  know t h is soon 
because, when you a re ru n n i ng OS-9, your d i sk d r i ves wi l l  seem 
l i ke t hey a re run n i ng al l  t he t ime .  

I f  you haven' t  a l ready pu rc h ased you r d isk d ri ves,  you shou ld  
stop now and cons ider two t h i ngs .  Because OS-9 needs to  get 
i nformat ion  from your  d isks frequent ly ,  you ' l l  want t hem to be fast. 
And s i nce OS-9 i tse l f  f i l l s  two s ing le-s ided f loppy d i sks, you wi l l  
most l i ke ly  want  t o  use doub l e-s ided or  m ay be even doub le-sided, 
q u ad-densi ty d rives. Remember ,  you a lso need to have room to 
stofe your  data. 

F I R ST, TURN EVERYTH I N G  ON ___________________ _ 

We can't p u t  i t  off any  longer .  I t ' s  t ime  to  get you r feet wet. 
Hook up you r  Co lor  Computer, M u l t i -Pak I nterface, d isk  d rives 
and any other hardware you want to use. 

Fol l ow t h e  d i rect ions  that  came with your Color  Computer  
and Mu l t i - Pak I n terface. Add i t ional l y, you ' l l  want to  make s u re 
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t h at the f l oppy d i s k  contro l l e r  cartr idge i s  p l ugged i n to S l ot 4 of 
t h e  M u l ti- Pak I n terface. I t  wi l l  n ot work i n  the other t h ree s l ots. 

M ost vete ran OS-9 users p l ug t h e i r  R S-232 Pak i n to S l ot 1 a n d  
thei r M odem P a k  i n  S l o t  2 .  A h ard d i sk control l e r  o r  R A M  d i s k  
cart ridge often f i l l s  S l o t  3 .  

____ -_ _____________ __ I T 'S T I M E  TO BOO T OS-9 

N o ,  d o n ' t  k i c k  y o u r  CoCo!  T h e  w o rd "boot" is s h o rt for  
bo otst ra p - a buzzword t hat descri bes a process wh e re a very 
short a n d  st u pi d  prog ram l oads another progra m  t h at's a l itt le 
smarter .  That p ro g ram then loads another p rog ra m  t hat's even 
more i nte l ligent .  The process cont i n u es u nt i l  the desi red p ro g ra m  
is completely l oaded i n  y o u r  c o m puter's memory.  T h at p rogram 
then r u n s  a n d  takes control  of the com puter.  So when we say we 
are g o i n g  to "boot" OS-9, we mean we a re go i ng to l oad it and 
get i t  ru n n i n g o n  y o u r  Co lor  Com puter .  

I f  you h ave f i n is hed h oo k i n g  u p  a l l  of yo u r  h a rdware, g o  ahead 
and turn  it o n .  Fo l l ow t h e  o rder suggested i n  the m a n u a l s  th at 
came with you r hardware. We u s u a l l y  t u rn o n  o u r  m o n ito r f i rst. 
Then ,  o u r  d isk d rives, M u lt i -Pak I n terface and C o l o r  Com puter i n  
that order.  

_____________________ TH E B I G  M O M ENT I S  H ER E  

When you t u rn o n  y o u r  C o l o r  Compute r, i t  shou l d  p ri nt  a n  
OK message o n  y o u r  sc reen ,  m ost l i k ely i n  b l ack lette rs on a g reen 
scree n. If so,  take the d i sk labe led "OS-9 Leve l Two O pe rat i n g  
Syste m System Master" o u t  o f  i ts s l eeve. Check to make s u re 
that a wr ite-protect ta b covers the squ a re n otch a l o n g  the s i d e  
o f  the d isk .  I f  so, i nsert t h e  d i s k  i n  Dr ive O. C l o se the door t o  you r 
disk d ri ve, tu rn to yo u r  keyboard, type DOS a n d  press ENTER. 

If you h ave hooked u p  everyt h i n g  prope rly, you r d is k  d r ives 
sho u l d  beg i n  to spi n a n d  yo u'l l soo n see the message 059 BOOT 

in the m i d d l e  of y o u r  Co lor  C o m puter's scree n. T h e  d ri ves wi l l  
cont inue to sp i n,  a n d  you'l l h ear the h eads m ove back and fort h 
along the s urface of the f l o ppy disk.  

A few seco nds l ater, you ' l l  see a new message o n  you r  screen: 

OS '3 LEVEL TWO VR. �2. 00.01 
CoPYR I GHT 1'385 BY 

M ICROWARE SYSTEMS CORP. 

LICENSED TO TANDY CORP. 

ALL RIGHTS RESERVED 

* Welcome to OS-9 LEVEL 2 * 

'" on tha Color' Computer 3 "" 
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yy/mm/dd hh: mm: 

Time? 

08-9 i s  ask i ng  you to te l l  it t he  t i m e  and date. You can type it l i ke 
th is: 

D id  you make it to the post off ice i n  t i m e  to get you r  i ncome 

b======i'i� tax i n  t h e  ma i l? Next year you wi" know how to set u p  your  Co lor  
Com p uter to use a n  08-9 database or  spreads heet p rogra m .  Tax 
p reparat ion  w i l l  go m u c h  eas ie r, and you m ay even have you r  
refund check by t h e  t i m e  t h e  dead l i ne ro l ls aroun d .  

I f  y o u  d id n 't m a k e  i t  on  t i me ,  y o u  probab ly  a re n't i n  the  mood 
to fool a round typ ing  the s lash es a nd the co lons .  T hose keys are 
a pain to touch-type. 08-9 l ets you d o  i t  the easy way: 

87 04 16 00 01 15 

Better l ate than never! A nd ,  i t 's  eas ier  th i s  way. You r  d isk d ri ve 
shou l d  sp in  again and, i n  a second o r  two, more i nformat ion  w i l l  
appear on you r screen. 

Apr i I 16, 1'387 

Shell 

059: 

00:01:15 

T h e  05'3: m essage i s  a p ro m pt t h a t m e a n s  yo u r  C o l o r  
Com puter i s  wa i t i ng  for you to g ive i t  a com mand.  I t  w i l l  b e  qu i te 
happy to s i t  there and wait u nt i l you are ready for you r  next step,  
so ta ke you r  t i me. Take a deep b reath and enjoy you r accom­
p l ishment 

BUT, I DON'T CAR E  ABOUT THE T I M E  ________________ _ 

You can sk ip  typ i n g  the two-d ig i t  n u m ber  rep resent ing  the 
seconds f ie ld  i f  you l i ke .  That  f ie ld  is  opt iona l. In  fact, t he  system 
wi l l  even l et you answer the  T 1me ? pro m pt by s i mp ly  p ress ing 
ENTER. You' l l  see somet h i ng l i ke: 

Shell 

059: 

??? 00, 1900 00:00:00 

Don't be tempted . You may not care what t i m e  i t  i s, bu t  you r  
comp uter needs t o  k n ow.  Bes ides, a l l  those zeros are certa i n l y  
n ot aesthet i ca l l y  p l easing .  

Af te r  you learn  t h e  bas i c s ,  y ou ' l l  start  r u n n i n g  a l o t  of  
app l i cat ions p rog rams t hat c reate data f i l es for you When 08-
9 saves these f i l es ,  i t  enters the  date and  t ime  the  f i l e  was c reated 
in to the d i rectory. It a lso keeps track of the  date and t ime when 
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the f i l e  was last mod if ied . I f  you g ive you r system a bog us t i me, 
you cou l d  confuse one of you r a p p l icat i o n s  p rog rams tha t  
depends on  t h e  da te  a n d  t i m e  to make  a d e l ete/not de l ete 
deci s i o n .  You cou l d  be sorry .  O r, you co u l d  eas i ly beco me 
confused yourself and delete t he wrong f i le .  I t 's not wo rth  sk i pp i ng 
a few keyst rokes. 

Many modern software developers are acutely aware of t h is 
need . They use a p rogram named Make that looks at the  d ate and 
t ime stam p  on a f i le to determ i ne wh ich sou rce code f i les need 
to be recompi led to bu i l d  an appl icat ions progra m .  Many t i mes 
only one mod u le in a prog ram needs to be recomp i led . Th i s  means 
Make needs only recomp i l e  one mod u le .  It  mere ly l i nks  the rest 
of the modu les with the  new mod u le .  Th is  saves the p rog rammer  
a lot o f  t ime.  

______________ HOW TO PRE PARE A WOR K I N G  SY STEM D I S K  

When you started 08-9 Level I I  th is  t i me, you used you r  
ori g i na l  system master d isk .  T h i s  d isk i s  p recious and m ust be 
saved from accidental damage. I t 's the on ly  one you have. From 
now on you w i l l  want to work w i th  a copy of the system master 
d isk when you boot 08-9. Work ing  w i th  a copy is a cheap pr ice 
to pay for i nsu rance. 

But you say you don 't have a work i ng system d isk .  Let's see 
i f  we can solve that prob lem.  

Before you can store 08-9 programs o r  data on a new d isk ,  
you m ust format that  d isk .  Formatt ing  is  a process that wr i tes a 
f ixed pattern of i n format i o n  o n  every secto r  of a dis k .  T h e  
08-9 tool o r  u t i l ity that does t h is j o b  for you i s  named Forma t. 

W h i le Forma t works, i t  checks you r  d i sk to ver ify that every 
sector  on the d isk is good . I f  it f i nds  a bad sector, i t  si mply  removes 
that sector from an a l l ocat ion map on the d isk .  If a secto r is not 
recorded i n  th is map, 08-9 does not know that it exists.  

You need to know th i s  for two reasons.  F i rst , this ver if icat ion  
process p rotects you  from the  bad data you  m ig ht read from that 
bad sector .  I f  you don 't wr ite to the bad sector, you won't have 
to worry about read ing  bad data from it .  And 08-9 won't wr i te 
anyt h i n g  on i t  i f  it doesn't  know the sector  exists. 

The second reason you need to know that Fc.rma t checks the 
i nteg rity of you r  d isks is related to Bacl<up, the next 08-9 tool  or  
ut i l ity you wi l l  run  in  t he p rocess of  mak i n g  a copy of you r 
08-9 system master d i sk .  

Backup can only make a copy of  a disk on another d i sk that  
is  formatted i n  exact ly the same way . Th is  means that i f  Forma t 

f inds t h ree bad sectors wh i l e  it 's prepar ing you r  d i sk  and writes 
them out of the allocat ion map,  the two d isks w i l l  not be ident ica l .  
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O n e  w i l l  be formatted with $276 sectors. The other  w i l l  have o n ly 
$273 sectors. Bacl<up w i l l  not let you make a copy on  t h is $273-
sector d isk .  But don' t  f ret,  you wou l dn 't want it to anyway. 

However, you may feel free to go ahead and store your  data 
on t h is new $273 sector  d i sk .  The $273 sectors t hat Forma t verif ied 
and p laced in the map are f ine .  O n l y  the t h ree sectors that a re 
now forgotten a re bad .  

O u r  formatt i ng  sequence here assu m es t hat y o u  h ave two 
d isk d r ives. Your o ri g i na l  system master d isk is st i l l  mounted i n  
Dr ive IdO. Not ice that, when we are r u n n i ng 05-9, we cal l  d isk  
D ri ve 0 IdO. That's the name 05-9 knows t hat d ri ve by, and  i f  we 
tel l  i t  to  d o  somet h i ng to a d isk on IdO, 05-9 wi l l  go  stra igh t  to 
D rive O .  I t  won't even stop to co l lect $200. 

I t's t ime  now to take a new d isk  from the box and p lace i t  i n  
D r ive Id 1 .  Shut  the  door o n  the  d r i ve and we' l l  beg i n .  Type: 

format /dl 

and p ress ENTER. You wi l l  see: 

COLOR COMPUTE� FORMATTER 
Formatting drive /dl 

Id (Ides) 0 r n (no) 
Readld? 

Go ahead and answer 03-9's  prompt w i th  a 'Y' and i n  a few 
seconds you' l l  hear  d isk  d ri ve Id 1 start to sp i n .  You ' l l  a lso hear 
a d ist i nct c l icking sound as you r d ri ve steps from track to  t rack .  
I f  you count  the c l i cks,  you' l l h ea r  exact ly 35  - the n u m be r  of 
t racks you are formatt i n g .  I n  a few seconds t h e  d ri ve wi l l  stop and  
you' l l see a new message on you r  screen' 

Disl< name: 

A nswer with:  

05-'3 tem 0151< 

and p ress ENTER. 03-9 w i l l  i m med iately beg i n  to  ver i fy the  data 
on each t rack .  It w i l l  count  t h e  tracks and p ri n t  t h e  n u m be r  of each 
sector  i n  Hex ( hexadecimal  n otat ion)  on you r sc reen as i t  goes. 
It shou ld  look somet h i ng l i ke t h is: 

0:310 0 01 002 0103 0 04 005 006 007 

008 100'3 00A 0108 00C 1000 00E 00F 

010 lOll 1012 013 014 015 01G 017 

018 101'3 01A 018 01e 010 01E 01F 

020 021 022 

Number of good sectors: $000276 
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Did you k now that $022 i n  Hex n otation is t h e  same as 34 in 
decimal n o tation ?  The Forma t tool  set u p  t racks 0 t h ro u g h  22 in  
Hex, o r  0 t h ro u g h  34 i n  d ecima l .  This mea ns the system form atted 
the disk for  35 tracks. I f  you d i vid e 276 Hex - which is 630 decimal  
- by 35, you will k now h ow many sectors OS-9 fo rmats on each 
t rac k .  I t  had better be 1 8. 

We' l l  t rust you t o  do y o u r  h omewo r k, I f  you don ' t  be l ieve t h at 
276 H ex is t h e  same as 630 decimal, type: 

free /d1 

and p ress ENTER. You s h o u l d  get a n  a nswe r t hat l o oks like th is: 
"05-5 System Disl<" created on: 8 
7/0"1/16 
Capac 1 ty: 630 sec tors (1 sec ::'or 

clusters) 

620 Free sectors. larges::, blocl< 

620 sectors 

You're moving r i g h t  a long !  You h ave successf u l ly run  two 
OS-9 tools,  Forma t and Free. And you h ave a f res h l y  fo rmatted 
OS-9 disk to p rove i t .  You ran one tool beca use you n eeded it to 
h e l p  you make a new system disk. You ran t h e  other for f u n .  Let's 
go for n umber t h ree. 

_____________________ N OW, TO F I N I SH TH E JOB 

I f  y o u r  s uccess i s  contagious a n d  you feel l ike formatting t h e  
rest of t h e  disks in t h e  b o x ,  l e t  u s  s h ow y o u  a tric k .  I f  n ot. sta nd 
by to mak e  that copy of you r system master disk.  

I f  you decide to format the rest of the d i sks,  you w i l l  be 
ru n n i n g  t h e  OS-9 Forma t ut i lity comma nd ( remember. t h at's just 
two l on g  word s  t h at take t h e  p lace of a fou r- l etter wo rd: too l )  n i ne 
more t imes. 

Eac h  t ime you r u n  Forma t. OS-9 w i l l  need to go to y o u r  system 
master d i sk i n  Drive IdO, load it into me m ory and t h e n  ru n it. S i n ce 
i t  takes quite a b i t  of t ime t o  l oad a too l  f rom a f loppy d isk, you 
m ig h t  want to try t h i s ,  Type: 

load forma t 

and press ENTER 

Now, when you place your  new disk i n  D rive /d1 and type 
forma t /d1, y o u ' l l  n ot ice t h at Forma t g oes to w o r k  i n sta n t l y .  
However, i f  y o u  take t h i s  cou rse o f  actio n ,  we have a "g otcha" for 
you .  

Remember the o l d  saying,  "what g o e s  u p  m u st come d own"? 
Wel l ,  i t  works t h e  same way here. Everything t hat is l oaded m ust 
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eventually be unloaded. After you have finished formatting the 
remaining nine disks (gee, you're ambitious), type: 

unl ink forma t 

and press ENTER. 

That should do the job nicely. If you're wondering why you 
must unlink a tool after you use it, consider this. Each time you 
load a tool, you are using at least 8,000 bytes of memory in your 
Color Computer. That's not much, but if you get sloppy and leave 
a dozen of these programs laying fallow in memory, you will be 
wasting 8 x 1 2  or 96K of memory. You couldn't be that slothful 
in a 1 28K machine if you wanted to. There wouldn't be enough 
memory to go around. Trust us; unlinking your tools after you're 
through with them is simply a very good habit to get into. Just 
think of it as putting your tools back into the tool box. 

ON T O  T HE BA CKU P ______________________ _ 

Now, let's back up that disk Leave your original 05-9 system 
master disk in Drive IdO. Take the freshly formatted 05-9 disk you 
made and place it in Drive Id1 .  Close the door and type: 

backup 1:1561< 

and press ENTER. You'll see the following messages. (We typed 
the Ys and you should too.) 

Ready to backup from /d0 to /dl?: � 

OS-9 tem Disk is being scratched 

01< ?: y 
Sec to rs cop 1 ad: $0276 

Verl fy pass 

Sec tors ve r if i ed: $0275 

OS3: 

Notice that since you didn't tell it which drive you wanted to 
back up, 05-9 decided that you wanted to back up the floppy disk 
in Drive IdO onto the floppy disk in Drive Id1 .  This is one of the 
many defaults that makes 0 5 - 9  easy to use. By the way, 
"scratched," as used above, means "written to." 

Notice also that since we knew we were using a 512 K  Color 
Computer and knew that 05-9 lets each tool use up to 64K of 
memory while it's running, we decided to let Backup use 56K of 
memory to do its job. If you subtract 8K (the amount of memory 
required to load the Backup module) from 64K, the maximum 
space 0 5-9 allows you to use, you get 56K. We used every last 
drop. 
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_________________ I F  YOU O N LY HAVE O N E  DISK DRIVE 

Many new users of OS-9 w i l l  be us ing  o n ly one disk d rive. 
S i nce OS-9 is  m uc h  easier  to work with on  a system that has two 
d rives, th is  book w i l l  ass u me that the reader  is us ing  such a 
system .  However, to make th ings  eas ier  for those with o n ly one 
d rive,  we w i l l  show you how to format a d isk  and back i t  up on  
a one-dr ive system.  

I n  genera l ,  you w i l l  fol low the  d i rect ions for  a two-d r ive 
syste m ,  but there w i l l  be some i m po rtant d i ffe rences .  When you 
booted O S - 9 ,  sever a l  com m a n d s  ( too l s )  were  l oaded  i n to 
mem o ry .  Some were not ,  however .  Two i m po rtant examp les of 
com mands that a re n ot l oaded i nto memory a re the Forma t and 
Backup tools. Now, i f  you were to p lace a b lank d isk in  your d isk  
dr ive and  enter the Forma t com ma n d ,  O S-9 wou ld  g ive you an 
erro r message. Th is  is because OS-9 tr ied to l oad the Forma t 
com mand f rom the system d isk wh ich was m o unted i n  the d ri ve .  
S ince  the  d isk  i n  the  d ri ve is  b lank ,  OS-9 w i l l  be unab le  to  f i nd  
the For'ma t tool and  w i l l ,  therefore, retu rn an  error .  So what d o  
we do?  

The  best th ing  to  d o  i s  manua l ly  l oad the  tools  we need in to 
memory .  Before repl ac in g  the system d isk  i n  the d rive with the 
b lank d i s k  to be formatted ,  enter: 

load for-rna t 

This w i l l  load the Forma t tool i nto memory and e l i m i nate the need 
for OS-9 to load it f ro m  the d isk d u ri n g  the fo rmatting p rocess .  
Now,  p lace the b lank  d isk i n  the d rive and enter: 

forma t /d0 

The output you see o n  the screen w i l l  be a l most the same as 
descr ibed ear l ier  i n  the text. The on ly  d ifference is that you a re 
formatt ing  a d is k  i n  D ri ve 0 i n stead of D rive 1 .  You w i l l  a lso answer 
the p ro mpts in the same manner .  

When OS-9 has f i n i shed formatt ing  you r  d isk ,  remove i t  f rom 
the d rive a nd replace it with the  System M aster agai n .  S i nce we 
wi l l  start the backup  p rocess with th is  d isk  in the d r ive, we w i l l  
not need t o  load the Backup too l i nto memory fi rst. Just e nter: 

backup s /d0 /d0 t:t481< 

This  l i ne te l l s  OS-9 you want it to perform a s i ng le-d rive 
backu p  of the d isk mou nted in D rive 0 to another d i sk you w i l l  
put in  D rive O. I t  a lso tel ls OS-9 t o  reserve 48K o f  m em o ry for the 
backu p  p rocess. T h is is i mportant s ince you w i l l  be a l te rnate ly 
switch ing the System Master D isk i n  D rive 0 fo r the d isk  we just 
formatted .  The more memory we can reserve for th is  p rocess, the 
fewer t imes we wi l l  have to "swap" these two d isks, 
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Before answeri ng 'V' to the 

Readl,d to bac<up from /d0 to /d0?: 

prompt, remove the System Master Disk and place your freshly 
formatted disk in Drive O. After you answer with a 'V', you will see: 

Ready Destination, hit a i<el,d: 

As OS-9 proceeds with the disk backup, you will be prompted like 
this to alternately place the source and destination disks in the 
drive. Just remember that, in this case, the source disk is your OS-
9 System Master and the destination disk is our freshly formatted 
disk. When you have inserted your formatted disk and pressed a 
key, you will see: 

OS 9 System Disk 
is being scratched 
OK?: 

"Scratched" means written to. Answer 'V' and follow the 
prompts. When the backup is completed, you will see: 

Sectors copied: $0275 

Ver i fy pass 

Sectors verified: $ 275 

WHY USE 56K? __________________ __________________________ ______ _ 

If you're wondering why you would want to use the maximum 
amount of memory when you copy data from one disk to another, 
consider this. Bacl<up is 1 ,202 bytes long. If you do not ask it to 
use a large amount of memory to transfer your data, it will use 
only 4, 688 bytes. 

How do we know this? We read it off the screen of our monitor. 
We used another OS-9 tool to find out. Vou can too. With your 
system master disk still mounted in Drive IdO, type: 

ident -x backup 

and press ENTER. Vou'li see: 

Header for: Baci<up 
Module Size: $0482 
Module CRe: $129C2B 
Hdr parity: $9E 
Exec. off: $0176 
Data size: $1250 
Edition: $08 
T I,d/La A ::/Rv: $11 $81 
Prog mod. 5809 obj. re-en R/O 

1 0  

lH202 
(Good) 

:t374 
:t4588 
!:f8 



Th is  report tel ls us that w i l l  read s l ig ht ly  more than 
4,000 bytes of data from the f loppy d isk  in  D ri ve IdO i nto memory 
and then stop and wr i te those bytes from memory onto the  d isk 
in Id 1 .  It w i l l  repeat th is  sequence u nt i l  i t  cop ies the ent i re 1 61 ,000 
bytes stored on the d isk  i n  IdO. When you watch your  d ri ves 
run n i ng d u ri n g  an operation  l i ke th is ,  you ' l l  not i ce that the red 
l ig hts on the two d rives go on and  off, back and forth ,  cont inu­
ous ly .  A l l  of th is  d isk  act ion takes ti me. 

O n  the other hand,  when you te l l  OS-9 that you want Backup 
to use 56K of memory ,  you ' l l  not ice that the red l i g hts on ly  g o  on 
and off th ree t imes each .  The Bacl�up operat ion takes a lot less 
t ime.  

____________________ W H EN Y O U  MAKE A M I STAKE 

Every once in a w h i le you' l l make a m istake and recei ve an  
error message. When  you  do,  OS-9 lets you  know w i th  an e rror 
message. Let's make a few m i stakes together now so we can show 
you how to tel l  what went wrong.  

Now that you have a work ing  system d isk ,  take out  your  
o r ig i n a l  system m aster d i sk  and store  i t  somewhere a l o n g  
d istance from y o u r  computer .  P u t  the  work ing  system d isk  i n  D rive 
IdO. A lways use your  work ing  system d is k  when you boot and run 
OS-9. Type: 

di r 

and press ENTER. You' l l  see a l i st of the d i rector ies and f i les stored 
on you r system d isk. N ow type: 

di 

and press ENTER. You'l l see: 

ERROR i:t215 

Our  m i stake i s  obvious. We must have been i n  a h urry and 
we p ressed the E N T E R  key before we typed the 'r '  i n  di r. You 
probab ly not iced that after you typed the f i rst command ,  your  
d rives q u iet ly went  to  t h e  d i rectory t rack on  the d isk and you 
received your report rather  q u ick ly .  However, the second t i m e, 
when you typed di, your  d r ives most l ike ly came on and ran 
awh i le,  m a k i ng a b i t  of noise as they searched the d i rectory fo r 
a f i le  that d id n' t  exist on the d isk .  

As you m ay have a l ready guessed, Error  #21 6  is  Pathnam e  
Not Foun d .  Let's let OS-9 show you.  Type: 

error 215 
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OS-9 shou ld  ret u rn with :  

21£i Path Name Not Found 

Now you know how to get an E n g l ish- language error m essage 
f rom OS-9. After a few hours you wi l l  have memorized a handfu l 
of the co mmon error messages. You may never remem ber the  rest. 
But i t  d oesn't  m atter. OS-9 a lways reports an e rror nu m ber when 
somet h i ng goes wrong .  And you can a lways use the "error" tool 
above to f i nd  out  what happened . J ust change the error to m atch 
the n u m ber  OS-9 reports each t ime you rece ive an erro r  report. 

If you ' re wonder ing w h ere OS-9 f i nds  the Eng l i sh- language 
error messages i t  p ri nts, type: 

d r st,ds 

You ' l l  see a l i st ing  of  a l l  t h e  f i les stored i n  the 5Y5 d i rectory of your  
work ing system d isk .  I n  that  l ist i n g  - i n  fact it's the f i rst f i le -
you' l l  see a f i le  n amed errmsg. T herein l ie the magic  answers. 

I n  our  examp le ,  t he  reason the pat h name was not found is 
o bv ious. We typed the name of a f i l e  that d idn 't exist .  So metimes, 
however, your  error may transcend the common typo. 

For exa m p le ,  i f  you had typed di r p roperly ,  but had put the 
wro n g  d isk  i n  t he  d rive, you wou l d  have received the  same error  
m essage ( if that  d isk  d id  not conta i n  a f i le  named dir) . Li kewise, 
the same error message wou l d  h ave been p ri n ted on  your screen 
i f  you h ad accidental ly  set you r current  execut ion d i rectory to a 
d i rectory that d i d  not conta in  a f i l e  nam ed di r even though  
there was a copy somewhere else on  the  d isk .  

Someti mes f i n d i ng out what caused an error  can be l i ke 
solv ing  a g ood mystery. I t 's a cha l lenge but it can a lso be fun .  
Espec ia l l y  when you start t o  understand what makes O S-9 t ick .  
Hopefu l ly ,  you ' l l  h ave t h at edge when you f in ish  th is  book .  I f  not ,  
we i nvite you to consult The Complete Rainbow Guide to 0$-9 
and The Basic09 Tour Guide for add i t iona l  he lp .  

WHAT IF I CHANGE MY M I N D W H I LE TYPING? _____________ _ 

The best p lace to not ice a typo i s  before you p ress E N T E R .  I f  
you a re l u cky enough t o  not ice you r m i stake then ,  0 8-9 g i ves you 
a way to f ix  your m istakes q u ick ly .  

I f  you  press the  back a rrow key w h i le typ ing  a command l i ne, 
you wil l  not ice that 08-9 backs up  the cursor and deletes the 
character beh i n d  i t .  I t  does the same th ing  i f  you ho ld  down the  
key marked CTRL and  press the  H key a t  the  sa me t i m e. Usi n g  one 
of these two methods, you can easi l y  back up to  you r m istake and 
retype the rest of the l i ne. I t  sure beats retyp ing  the  whole  th ing .  
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Every once in a while, you'll mess up the line beyond repair. 
If this happens, hold down the SHIFT and press the back arrow. 
You'll see the entire line disappear in front of your eyes. If you 
prefer to use the GTRL key, hold it down and press the X key. You'll 
get the same result. Try both of these editing keys several times 
until you get the hang of it. It will save you a lot of time in the 
long run. 

If you can't seem to make the connection between GTRL-X and 
deleting a line, try to think in terms of crossing, or "X-ing," 
something out on a piece of paper. It will help you remember the 
key combination. 

-------- ----- ---___ ARE THERE ANY SHORTCUTS? 

Glad you asked! 08-9 has many special keys that can help _..<1. 

you get your work done faster. For example, there are keys that 
will repeat your last command line, interrupt a program, quit a 
program and another key that causes your Color Co mputer to wait 
on you. 

The "wait" key does just what its name implies. It stops the 
text from scrolling on your screen until you tell it to start again 
by pressing any other key. This gives you a way to stop and study 
several sentences in the middle of a long text file while you are 
listing it to your screen. 

To tell your Color Co mputer 3 to wait, hold down the GTRL 

key on your keyboard and press the W key. When you are ready 
to list the rest of your file, press any key to tell 08-9 to continue. 

If you have used 08-9's Tmode tool to tell 08-9 to pause, it 
will automatically stop scrolling when it has sent out enough lines 
to fill the window you are using. As long as the lines in your file 
are shorter than the width of your window, this automatic pause 
feature works perfectly. However, if you have extra long lines in 
your file, you may need to stop the text from scrolling with the 
GTRL-W key combination. 

_____________________________ THE REPEATKEY 

You can use the 08-9 "repeat" key to increase your produc­
tivity and save your finger tips. You'll love it. To give it a try, hold 
down the GTRL key and press the letter A. 

Every time you press GTRL-A, your last command line will 
magically reappear. You'll find the GTRL-A key combination is 
really handy when you need to run the same command line several 
times. To run the command again, you need only press ENTER. 

Let's give it a tryl Type dir and press ENTER. You should see a 
listing of the contents of your current data directory. Now press 
GTRL-A and ENTER. Your trusty Color Computer 3 should list the 
directory again. If you think the repeat key is neat with a three-
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letter command, wait unt i l you use it with a pat h l ist 72 characters 
long !  

You ' l l  f ind  that us i ng the CTRL-A combi nat ion  sure beats 
typi ng a long com mand l i ne over and over .  Use it  every t ime you 
get the chance. 

PUS H I N G  A J O B I NTO THE BAC K G R O U N D  _______________ _ 

I f  you ever need to i nterrupt a p rog ram w h i le it is running , 
you can use the OS-9 " i n terrupt" key. Just ho ld  dow n the SHIFT 

key and press the BREAK key. Or,  ho ld  down the CTRL key and p ress 
C .  

Here's what happens when you send an i nte rru pt s ig nal  to a 
p rog ra m .  As soon as you p ress the SHIFT -BREAK keys, an E rror 
#003/and the 05':3: prompt appear on you r term i na l  screen .  But ,  
t hat's on ly half the magic .  G i ve it  a t ry .  Type: 

115 t filename >/p 

Su bstitute w lndow. 91 r4 for filename. As soon as the p ri nter starts 
ru n n i n g ,  p ress t h e  SHIFT-BREAK co m b i n at i o n .  W a t c h  w h a t  
happens.  D i d  t h e  05'3: prompt reappear on t h e  screen?  Isn 't 
someth ing  strange go ing  on? Why is your pr i nter sti l l  p r in t ing? 
What's go ing on?  

Would  you bel ieve that when you p ressed SHIFT-BREAK, you 
to ld OS-9 to run the p ri nt ing  job as a backg round  task? That's 
what happened. 

To prove i t ,  type the L15t com mand agai n .  Th is  t i m e  leave 
off the >/p. Your wi ndow shou ld fil l  w i th  t he same l i st i ng that is 
bei ng pr in ted.  The pr i nter shou ld  cont i nue  to pr i n t  un t i l  i t  f in ishes 
the job .  

Here's another handy key .  Someti mes you need to red isp lay 
the command l i ne you are typi n g .  To do th is ,  p ress CTRL-O. D for 
d i sp lay, maybe? Prog ram mers work ing  on older te letype termi­
na ls ,  which produced hard copy output but could n't erase deleted 
characters, used th i s  key a lot .  

THE G R EAT ESCAPE ____________________________ __ 

OS-9 has one more specia l  key. I t  lets you escape. The CTRL­

ESC key comb inat ion on your Color Com puter 3 sends an end­
of-f i le  s igna l  to OS-9.  Th is g ives you a way to send an  end-of­
f i le  s ig nal  to any process that receives its data from the  keyboard . 
To use i t ,  ho ld  d own the CTRL key and press t h e  ESC key at the 
same t ime. 

There's on ly  one catch to the g reat keyboard escape. When 
you use the  CTRL-ESC com b inat ion ,  you must type it  as the fi rst 
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character on  the l i ne .  

_______________________ OTHER 05-9 MAG I C  

A re y o u  i mpat ient? Do y o u  hate t o  s i t  a n d  wait f o r  a computer  
to  f in ish one job so  you  can  com mand i t  to do another? Wa it no 
more !  OS-9 lets you type ahead . 

Wh i le OS-9 is ru n n i ng one prog ram , you can type another 
command l i ne or answer the next p ro m pt i f  you know what it is  
go ing  to  be. Somet i m es you may be ab le to stay several com mand 
l i nes ahead of your Color  Computer. 

Unfortunately ,  there is  a g otcha with type ahead you wil l 
be typ i n g  b l i nd .  T h is is on ly  a m i no r  s low down, h owever ,  and i t  
is  much better than sitt i n g  a ro u nd twidd l i n g  your  thu m bs. A lso, 
you may have troub le  with m issi ng characters if you type ahead 
while the Color Computer's d isk  d rives are ru n n i n g .  

--------------------------------

When you g et t i red of a p rog ram and want to  a bort the  
p rocess, never  f ret .  O S-9 g ives you a way to d o  i t .  J ust p ress the 
BREAK key.  You can a l so ho ld  down the CTRL key whi le  you press 
the E. The  E m ust stand for "End i t ! "  

THE " I  QU IT" KEY 

_____________________ T HE "CTRL-N OTH I N G" KEY 

We a l most forgot someth ing ,  contro l- noth i n g ,  that is .  The 
CTRL-O (zero) key com b inat ion lets you togg le  the sh ift lock on  
the keyboard. I f  your  keyboard i s  o n l y  send i n g  out  u ppercase 
letters, you can get it to send lowercase letters by hol d i ng d own 
the  CTRL key and p ressi n g  O. 

To change back to a l l  uppercase lette rs. you s imp ly press the  
CTRL-O combinat ion  aga in .  T h at's why we cal l i t  a ·'togg le ."  By the 
way. when t he keyboard i s  sen d i ng out l owercase letters, you can 
demand t hat i t  g ive you an u ppercase letter by ho ld ing  d own the 
SHIFT key. 

Here's an i nterest ing  problem to ponder .  It is  poss ib le  to type 
l owercase letters on the keyboard but o n l y  see u ppercase l etters 
on the screen. Why? 

Th is  happens when you set the T m ods u ppercase lock m ode 
to  UPC. To make th is change, type: 

tf10ds upc 

To see the l owercase letters again,  u se th is  com mand l i ne: 

tmode -upc 
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Remember, the sh ift lock funct ion  - the CTRL-O key comb i­
nat ion  on ly  works v i s i b ly  when you h ave used the Tmode too l 
to te l l  your  w indow dev ice to recogn ize both u pper- and lowercase 
characters. 

TURN I N G  TH E K EY BOAR D  M O USE ON AN D OFF ________ ____ _ 

8 i nce the  Co l o r  Computer  3 a n d  08-9 Leve l II are very 
g raph ics or iented, you w i l l  f i nd  that many t h i rd-party software 
app l i cat ions prog rams you can ru n w i l l  use a mouse . I f  you don 't 
own a mouse o r  j ust don 't fee l  l i ke mous ing  around  at the  t ime, 
you may want to u se the keyboard mouse.  We won't be us in g  th i s  
feat u re i n  th i s  book,  but  you  can  use  the  fou r arrow keys and  the 
two funct ion  keys marked F 1  and F 2  to s i m u l ate a mouse i f  you 
te l l  08-9 what you are do ing .  To tel l  08-9 you want the keyboard 
mouse,  ho ld  down the CTRL key and press the CLEAR key at the 
same t i me. 

When you get t i red of the keyboard mouse and want to g o  
back to the  real mou se ,  j ust p ress the  same two keys again .  You ' l l  
w ind  u p  back on  the rea l mouse.  By the way, when you a re us ing 
the arrow keys as a mouse,  you wi l l  n ot be ab le  to u se them as 
arrow keys. Don't even t ry. 

REB O O TI N G  _____________ ______________ _ 

Occasiona l ly your Color  Computer may lock u p  and refuse 
to accept any commands from the keyboard. I f  it d oes th i s, you 
may have to reboot you r  computer .  You can do t h i s  by p ress i n g  
the (square-s haped)  reset button l ocated a t  the r ig ht-rear of you r 
Color  Com puter 3 .  

At  other t i mes you may want to reboot OS-9 for  another 
reaso n .  For exam ple ,  i t  is  poss ib le  to have severa l d isks that wi l l  
boot u p  and use d iffe rent  hardware attached t o  you r com pute r. 
To change hard ware, you usua l ly  on ly  need to reboot with the 
proper boot d isk. You do th is  by pressing the reset button afte r 
you swap the d i sks 

I Q UIT ______________________________________________ _ 

Most actors l i ke to make a g racefu l  ex i t  when they leave the 
stage. I t's  a l so a good hab i t  to get  i nto when you are work i n g  wi th  
a computer .  I f  you want to ex i t  f rom 08-9 g racefu l ly ,  fo l low t hese 
s imp le  ru les. Never tu rn your com puter off w h i l e  a p rogram is 
ru n n i n g. Turn it off o n ly when you can see the 08-9 prompt. 

Before you tu rn off your com puter ,  make sure you remove 
you r f loppy d i s ks from your  d r i ves. Once they are safe ly  stored 
in the i r  s leeves, you can safe ly  t u rn off the power. Start by t u rn i n g  
off y o u r  d i s k  d r ives and pr i nter .  Your mon itor shou ld  b e  tu rned 
off next, fo l l owed by your com puter and M u l t i -Pa k  I nterface. 
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You've learned a lot i n  t h is chapter, so you may want to make 
a q u ick rev iew and practice us ing so me of you r  new tools again 
before we move o n .  
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We put you t h roug h a lot i n  Chapter 1. I t 's t ime to h ave so me 
fun !  Now that  you h ave a b rand new OS-9 Level I I  work ing  system 
d isk, we can move ahead fu l l  speed .  

When you booted OS-9 the  fi rst t ime ,  you probab ly noticed 
the fam i l iar  1 6- l i ne ,  32-co l u m n  g reen screen with b lack lette rs.  
The or ig ina l  master system d isk that comes out  of the package 
is set up  to use a term i nal  device descr iptor named /tBrm that is 
set up to talk to the V DG (V ideo Disp lay G raph ics) in your Color  
Com puter. 

Let's take a q u ick  look  and see w hat ot h e r  dev i ces are 
ava i l ab le  for us to use now. Type: 

mdir 

and press ENTER. Your Color  Com puter wi l l  f i l l  t he  g reen screen 
with a l ist i n g  of the  modu les, or  progra ms, p resent ly  loaded i n  
memory. Notice t h at i t  stopped with the  cursor i n  t h e  lower-ri g h t  
corner. I t 's a lmost as i f  there were more. Press the space bar o r  
a n y  other key a n d  see what happens.  

Now the l i st i ng  of mod u les has g rown by another f ive l i n es. 
T h e  OS-9 Mdi r tool paused and wa i ted for  you to read t h e  
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i nformation on the screen before it f i n ished you r  l isti n g .  It d i d  th is  
because the /term device descriptor you are us ing  was set to 
pause on the System Master Disk .  If you wou ld  rather it scro l l  
nonstop, type: 

tmode -pause 

and press ENTER. 

Repeat the Mdi r command you ran earl ier a nd watch what 
happens. OS-9 is  versat i le. The change you just made is  one of 
many ways you can c ustom ize you r OS-9 Level I I  based Color  
Com puter. If you want to see some of  the other characteristics 
program med i nto your  / term device, type: 

tmode 

and press ENTER. 

For a descriptive l ist i n g  of the many Tmode parameters shown 
on your screen , consult  you r OS-9 Level I I  operat i ng  system 
m a n u a l  ( see "System C o m m a n d  Desc ri pt i o ns" i n  t h e  O S-9 
Commands sectio n ) .  For a detai led exp l anation  of th is and other 
OS-9 su bjects, pick up The Complete Rainbow Guide to OS-9. 
For now, we need to get back on  track .  Run  the Mdi r tool agai n 
and we' l l  look at the l ist i ng  together .  

Look at the three rows of names beg i n n ing s ix  l i nes from the 
top of the l ist. 

TERM 
W2 
W5 

W 
W3 
W 6  

W i  
W 4  
W7 

Al l  of the modu les l i sted here are OS-9 device descriptors. Each 
o n e  of them te l l s  a d ev ice  d r iver  h ow t h e  d ev i c e  n amed i s  
conf igured. Wi l l  i t  pause after you fi l l  the screen?  H ow many 
co lumns  wide is  the w indow? H ow many rows w i l l  f i t  in  the 
w indow? 

LET'S OPEN THE BUILT-IN WIN DOWS ________________ _ 

We' l l  start our  tour  of the w i ndowing system by tak i n g  a l ook 
at the w indows bu i l t  i nto OS-9 when we turn it on .  To switch from 
one w i ndow to a n other from the Color  Computer keyboard , p ress 
the CLEAR key. Press that key now and see what happens.  

I f  you r  system d isk  was set u p  l i ke o u rs, noth i n g  happened . 
When you f i rst start OS-9, on ly the /term device descriptor has 
been i n it ia l ized . You ' l l  not ice that fo l lowing TERM, there a re e ight 
w i ndow device descriptors named wand W i  th rough W7. These 
dev ice descr iptors correspond to w i ndow devices named /w and 
/wi through /w7. 
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Notice that i n  the Md i r output l isti n g  t hey are named w and 
Wi t h rough W 7 .  As you look at  t h i s  l ist, you a re look i ng at  a l i st 
of m od u l e  names. We wi l l  i n it ia l ize them by using their  m od u l e  
name. When w e  start talk i n g  to t h e m  l ater, w e  w i l l  need to use 
t h e i r  device name - the mod u le name with a s lash in front of it .  

You've stu m bled i nto one of OS-9's secrets. You can tel l  you 
a re com m u n icat ing with a device i f  there is a s lash in f ront of the 
path name. F i le  t h is i n formation away for n ow; it's going to come 
in handy l ater o n .  Type the fol lowi ng two l i nes:  

i n i z  w i  

date t >/wi 

N ow, press the CLEAR key and see what happens. You're 
l ook ing at you r  fi rst h omemade OS-9 Level I I  w i ndow .  You should 
see the date and t ime d isplayed on the top l i ne of  the new window. 

j: -: . . . . . . . . . . . .  j 
.. . .. .. .. .. .. .. .. ..

.. .. .. .. .. I .. .. ..  " .. .. .  1 
I .. ..  " .. " . " .. " .. " .. " .. " I 
: .. .. .. .. .. .. .. ..  I 

After you i n it ia l ized the window named /wl ,  you ran the 
OS-9 D a  t e  too l .  You to ld  Da t e  to send i ts  output,  the d ate and t i me, 
to a device named /wl ,  the w i ndow you just i n it ia l ized. In "OS-
9 speak," you have red i rected t h e  o utput  of t h e  Da t e  ut i l ity 
c o m m and to the wi ndow device,  /wl . 

I f  you're look i n g  at your new wi ndow o n  an R G B  color  monitor 
such as the Tandy eM-B, you're p robably wonder ing i f  somet h i n g  
i s  w rong.  T h e  colors don't l ook q u ite r ight .  

Press the CLEAR key agai n  and you' l l  f ind yourself star ing at 
the g reen sc reen aga i n .  Type: 

mon type r 

and press ENTER. Now, press the C LEAR key aga i n .  That looks 
m u c h  better, doesn't it? The black letters on the wh ite screen with 
the red bord e r  wake you r ight u p !  

Let's i n it ia l ize t h e  rest o f  t h e  n u m bered w i nd ows s o  w e  can 
take a l ook at them.  Fi rst , press the C L EAR key aga i n .  Then, type: 
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i n i z  w2 w3 w4 w5 w5 w 7  

and press ENTER . Press the C L EAR key. There's the window with 
the date and t ime.  Press it  aga i n !  That's the g reen screen !  What 
happe ned to the other w i ndows we j ust i n it ia l ized? 

You ' re rig ht, we have i n i t i a l ized the windows n u m bered W 2  
t h rough W 7 .  However, we have not wr i tten anyth i ng  to them.  Let's 
g i ve one of them a try !  

Th is t ime press the C LEAR key twice.  I f  we' re together ,  you 
shou ld be l ook ing  at wh i te letters pr inted on the b lue backg round 
of  a sma l l  window i n  the  u pper- right corner of the  same screen 
that ho lds the window with the b lack letters on a white back­
g round .  Notice the wh ite b l ock cursor u nder  the date in the sma l l  
sc reen .  P ress the ENTER key and see what happens.  

'------- - ,  -' - '-- _ . _ -_. 

Whoops! Noth ing  happened because the w i ndow the c u rsor 
is located i n  is  p resent ly  on ly  an output device. We' l l  show you 
how to make you r wi ndows act l i ke i ndependent term i n als  a bit  
later. For now, let's cont i nue  to exp lore. Press the C L EAR key to 
get back to the g reen screen and type: 

Press the CLEAR key th ree ti mes and take a look .  That's n ice! 
A l i st i ng of the fi l es on you r work i n g  system d is k  has been 
d isp layed i n  b lack letters on a cyan window that's 40 co lumns  w ide 
and 1 2  l i nes deep. Si nce you pressed the CLEAR key three t imes 
after typing the command i n  the g reen screen,  the c u rsor shou ld  
have moved to  the  same screen . Do you see it u nder the  l ist i ng  
of f i lenames? R ight on !  
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Let's t ry it agai n !  Press the CL EAR key once to get back to the 
g reen sc reen and we' l l  go  for  another su rprise. 

That's right, you ' re gett i ng the idea!  Press the CLEAR key four 
t imes. Notice how the cursor moves from w indow to w indow each 
t ime you press the CLEAR key? Th is  is  gett i ng  to be w indow 
heaven .  Th is  t ime you ' l l  see a n i cely formatted l ist i n g  of the fi les 
in the 5Y5 d i rectory of you r  System Master Disk. Do you remember 
the E r ro r  too l we used i n  Chapter 1 ?  There's the name of the f i le  
- e r r msg - the answers came from.  Hey!  I ' l l  bet the he l p m s g  f i le  
conta ins  o n l i ne  he lp  messages for  the many OS-9 too ls.  Let's try 
it i n  the next window. Press the CLEAR key to move the cursor back  
to  the g reen screen ,  then  type: 

he l p  di r >/wS 

Let's take a look. Th is  t i me, press the CLEAR key five t i mes. 
Yep! That looks l i ke  part of a he lp  message.  But, it 's not al l  there.  
Window /ws i s  m u c h  too smal l to l ist he lp messages. Let's t ry 
someth ing  else. Back to the g reen screen ,  most honorable C L EAR 

key. 

da te >/WS 

he l p  di  r >/Wb 
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Let's take a n other peek. S ix  presses of  the C L EAR key shou ld  
d o  It th is t ime. Much better! So that 's the  format of  the output  f ro m  
the 08-9 H e l p  tool .  When you type He l p  fo l lowed by t h e  name 
of a va l i d  08-9 ut i l i ty com mand ,  H e l p  wi l l  show you the p roper 
syntax for the tool  you named , tel l  you what you wou ld use i t  for, 
and  describe any opt ions you may want to use o n  your command 
l i ne .  In  the command l i n e  above, we to ld  H e l p  to d isp lay i ts  output 
in  a wi ndow device named /w6. In  b l ack  l etters o n  /Wb'S white 
background ,  that's exactly what i t  d i d .  

Wel l ,  i f  memory serves u s  r ight ,  we have o n e  w indow left. 
Press the CL EAR key aga in .  You shou ld  be back to the green 
screen .  Let's go for it .  

Don 't worry, you won't wear the CLEAR key out .  Press it  seven 
t i mes! I n  front of you ,  i n  wh ite letters on a b lue  background ,  you 
shou ld  see a l is t  of the commands ava i l ab le i n  the CMDS d i rectory 
of your 08-9 Level I I  work i n g  system d isk .  You are loo k i n g  at 
w indow dev ice /w7. Th is  w indow lets you write to 24 l i n es ,  w h i c h  
c a n  conta i n  u p  to 80 co l umns  of text . 

H OW CAN W E  U S E  T H E S E  W I N  D OWS1 ________________ _ 

You've comp leted a tour  of the seven p redefi ned w indows that 
were prog ram med i nto your 8ystem Master D isk by M ic roware 
and Tandy.  We'l l  see i f  we can put  them to work for you now. I n  
later  chapters we' l l  be d iscuss ing  sett i ng  u p  your  Color Computer 
to run a few major app l i cat ions p rograms.  For n ow, we'l l try to 
keep  it s imp le.  At the same t ime, we hope th is  c ha pter w i l l  spark 
your  i mag i nat ion enough that you' l l  j u m p  r ig ht  i n  and d iscover 
how the 0 8-9 Level l !  w i n dowi ng enviro nment  can he lp  you solve 
many common p rob lems. 

YOU CAN PR I N T  MANY T H I N G S  I N  W I N  DOWS _____________ _ 

Many new computer users share a com mon prob lem.  They 
f ind  it hard to remember the names of the  dozens of com puter 
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commands they must use to operate a sophisticated computer. 
Then, when they finally master the names, they can't remember 
the syntax for all those commands. We think the 08-9 Level I I  
windowing environment can really help you with this problem. 

So far, you have given OS-9 all your commands from the 
green screen named / te r m .  It would be handy if you could work 
on a screen where you could see two or three windows at the same 
time. To do that you must tell one of the windows on the screen 
that you want it to be a terminal. You do that by starting a shell 
in the target window. Use the CLEAR key to go back to the green 
screen one more time and we'll give it a try! 

she 1 1  i = / w 5 &  

and press ENT E R .  Now press the C LEAR key until the cursor comes 
to rest following the 05'3 : prompt in the small, light blue window. 
Type: 

d i s p l a l"j c 

How about that! It's a small terminal, but it's a terminal and 
you were able to clear your screen. Since the window you are 
operating from is located on the same screen as two other 
windows, you will want to take advantage of the situation. For 
example, from your miniature window you could list a help 
message for a command in the second window and leave it 
displayed there while you try out that command in the third 
window. 

However, before you can start, you need to know what 
commands are available. Type: 

d i r  x >/w6 

This command lists the names of the files in your current 
execution directory in black letters on the white aD-column 
window at the bottom of our screen. 

------______ WHAT ARE EX ECUTI ON AND D AT A  DI RECT ORI ES? 

As you have probably surmised, 08-9 allows several different 
directories on a disk. When you boot OS-9, two directories are 
selected for immediate use. These directories are referred to as 
your execution and data, or working, directories. 

An execution directory is one that contains executable 
programs or commands. A data directory is generally one that 
holds procedure files, source code for high-level languages, such 
as BAS IC09, and text files. When you first boot OS-9, your execution 
and data directories are automatically set to /d0/ C M05 and /d0 
respectively. This means that the executable programs you are 
running, such as F o r m a t and B a ckup, actually reside in the CMOS 

directory on your system disk. Also, unless you specify otherwise, 
any files you create with the Bu i l d tool will be saved in the root 
directory of Drive O. The "root" directory is simply the "main" 
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d i rectory of a d isk .  When we use IdO or Id 1 by i tself, we a re 
referri n g  to a root d i rectory. 

I n  the previous examples, when we type di r, we a re aski n g  
for a l isti n g  o f  a l l  f i les i n  t h e  c urrent d ata d i rectory, or  /d0. When 
we i ssued the command,  d i r  SYS,  we were ask ing  for a l isti ng  of 
a l l  f i l es i n  the S Y S  d i rectory.  To see what commands a re in the 
CMOS d i rectory, we use d i r  x.  We cou ld ,  h owever, h ave used d i r  

CMOS i nstead s ince the  CMOS d i rectory i s  o u r  c urrent  execut ion 
d i rectory (th is is  what the l itt l e  x stands for) . 

I t  i s  poss i b l e , a n d  q u i te easy ,  to  c h a n g e  yo u r  c u r r e n t  
execut ion and d ata d i rectories t o  someth ing  other t h a n  CMOS a n d  
/d0. T h i s  is  done with the c h x  and chd com mands that w i l l  be 
covered a l ittle l ater. 

USING DEINll ______________________ _ 

Ever wonder what Oe i n i z  coul d  do  for you? Type: 

he l p  de i n i z  >/w4 

So O e i n i z is used to detach a device, h u h ?  I f  you Oe i n i z  a 
window, it wi l l  probab ly d i sappear. What 's your g u ess? Why not 
f ind out  f i rsthand? Let's do i t  together. 

de i n i z  wE> 

Al l  gone!  Do you suppose you can br ing good o ld  / W 5  back 
to l ife? Can't h u rt to try! 

i n i z  Wb ; d i  r x >/Wb 

Mag ic !  

M icroware and Tandy d id  you a b ig  favor when they set u p  
the OS-9 Level / I  She l l f i l e. Remember, each f i le  you l oad takes 
u p  a t  least 8K  of memory ,  whether  it needs i t  o r  n ot. S ince the 
shel l  is on ly  1 ,532 dec i mal  bytes long ,  there is  p lenty of room l eft 
i n  the shel l 's 8K memory b lock for a few more of the  OS-9 tools 
you use m ost often .  To f ind out  which OS-9 tools are loaded with 
the She l l f i le when you start you r Color Computer, type: 

i d e n t  -x -s she l l  >/Wb 

The tools are :  Copy, Oa t e ,  O e i n i z, De l ,  Oi r,  D i sp l ay,  Echo, 

I n i z, L i nl<, L i s t , Load,  M d i r ,  Me rge, M f ree,  P rocs, Rename, 5 e t l m e ,  

Tmode and Un l i nl<. Now that's a barga in !  

O K, you're from M issour i .  You want to conf i rm tha t  those 
tools a re actua l ly in memory .  Type:  

There they are at the bottom of the l ist ing .  You can thank the 
sharp prog rammers at Microware and  Tandy for that t r ick .  S ince 
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those tools are i n  memory a l l  the t i me, you can run them a lmost 
i nstant ly .  OS-9 doesn ' t need to go out to your  f loppy d isk d rives, 
f ind them and load them i nto memory every t ime you want to run 
them.  The  speed with w h i c h  the  M d i r  too l respo n d ed j u st a 
moment ago is a perfect exam ple .  

_________________ R U N N I N G  PROG RAMS IN WIN D OWS 

Now t h at you are gett i ng  used to the idea of work ing with 
th ree w indows at the same t ime ,  let us show you that OS-9 rea l l y  
c a n  do more t h a n  o n e  t h i ng a t  the same t i m e .  Start b y  typ ing :  

What happened? On ou r screen , 08-9 l isted the names of the  
f i les i n  o u r  current execut ion d i rectory to  the w i ndow i n  the  u pper­
left corner of ou r screen .  When it was fi n ished , it i m med i ately 
l i sted the same fi lenames in the wh i te 80-col u m n  window in the 
bottom half  of our screen .  When you typed the l i ne above, you 
told 08-9 to run two com mands sequent ia l ly ,  or  one after the 
other. However, l i fe was a l i tt le easier  because you were able to 
type both com mands at the same t ime on  the same com mand l i ne .  

The  mag i'c i n  that com mand l i ne l ies i n  the  sem ico lon ( ; )  
between the > / w 4  and the second d i r .  When you type a sem icolon 
i n  an OS-9 command l i ne.  you are tel l i ng your  Color Com puter 
that you want i t  to run the two com mands on either s ide of that 
sem ico lon seq uent ia l l y .  Essent ia l l y ,  the command l i ne you typed 
works the same as the fol low i ng set of 08-9 com mand l i nes. 

d i r  x >/"'1 4  
d i r  X >/ W b  

There is  a d i ffe rence, h owever .  I f  you had dec ided to type the 
two com mand l i nes above i n d iv idua l ly ,  you wou ld  have needed 
to wait for the f i rst com mand l i ne to  f i n ish i ts job before you could 
type the second . You cou l d  h ave tr ied to type i t  b l i n d  i n to 
08-9's type-ahead buffer, but because the com mand you were 
run n i n g  was read i n g  the d isk d r ive to f ind  the l i st of f i lenames i n  
you r cu rrent execut ion d i rectory ,  you probably wou ld  have lost 
a few characters 

Th is  happens because the  hardware d i sk  contro l ler  that p l ugs 
i n to your Mu l t i -Pak I n terface and acts as a l i n k  between your Color  
Computer and your d isk d ri ves pu l ls  the "ha l t"  l i ne up  on the 6809 
m icroprocessor and w i l l  not let it do anyth ing else wh i le  it is 
read ing  or wr i t i ng  a sector f rom a d isk .  If you type someth ing  wh i le  
t h i s  ha l t  l i ne is  h ig h ,  i t  w i l l  be desti ned to  g o  to that b ig  b i t  bucket 
i n  the sky.  

We st i l l  want to show you that OS-9 can do more than one 
job  at the sam e  t i me, so let 's take another tack .  We can't  use the 
type-ahead buffe r, but we can put our two command l i n es i n  a 
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s h o rt p rocedu re f i le  and l et OS-9 d o  the typ ing for  us .  When we 
type t h e  p roced u re f i le ,  we wi l l  type a n  ext ra c h a racter at t h e  e n d  
of each command l in e. Type: 

bu i I d  C o n T asl< 

Enter the fol l owi ng l i nes at the ? prom pts: 

d i r  x >/w4& 
d i r  x >/w6& 

P ress ENTER twice after the l ast l i ne .  

Y o u  h ave j ust used the OS-9 Bu i l d tool to type y o u r  f i rst 
OS-9 p rocedu re f i le .  The BU i I d  c o m m a nd i n  the fi rst l i ne a b ove 
c reates a n ew f i le  in your cu rrent d ata d i recto ry ( u n l ess you 
c h anged i t  with chd,  i t  s h o u l d  st i l l  be /d0) named ConTasl< .  We 
thought a bout n a m i n g  the f i le  in our exa m p l e  ConJob, but we d i d n 't 
want you to g et the wrong i d ea. 

After Su i Id c reated the f i le ConTa sl<, i t  wrote the next two l i n es 
you typed i nto that f i le.  When you p ressed the ENTER key without 
a n ythi n g  e lse on the l i ne, you were S igna l i n g  the Bu i I d  tool that 
you were read y  to q u it .  Let's take a look at your new f i le .  Type: 

d i s p l a y  c >/w4 ; 1 i s t  c o n t a sl< >/w4 

I n  wh ite l etters o n  that f res h l y  c leared b lue sc reen,  you can 
c o n c e n trate o n  you r  h a n d i w o r k .  N ot i c e  the a m p e rsa n d  (&)  
c haracter. That character is ve ry s pecia l  to OS-9 u se rs because 
they use i t  a l most every day. In fact, t h ey use i t  every t i m e  they 
n eed to tel l  OS-9 to d o  more than o n e  th ing at a t ime.  

When y o u  type the a mpersand c h a racter,  you a re tel l i n g 
OS-9 that you want i t  to run the task you j ust started i n  the 
backgro u n d .  Can you p red ict  the scenario of events t h at wi l l  take 
p lace when you run you r fi rst procedu re fi le? G ive u p? That's OK; 
your Color  Computer should be d o i n g  the work for you a n yway. 
Type: 

d i sp l a y c ; con ta sl< 

What happened? What a re those two n u mbers at the top o f  
your control  w i n d o w  i n  the u p per-r ight  c o r n e r  of your  screen ?  
Why d i d  t h e  05'3 : prompt pop u p  s o  soo n ?  G l ad y o u  asked. Let's 
see i f  together we can f igure out what happened . 

The moment you p ressed ENTER, OS-9 went to work f o r  you.  
I t  c leared the command wi ndow you were work i n g  i n  because you 
u sed the O S-9 D i sp l ay tool  i n  the fi rst part of y o u r  command l ine .  
D i sp l ay se nds the h exadeci m a l  c h a racters fo l lowing it  to the 
s tandard output  p at h .  When you a re set u p  to type command l i nes 
i n  win dow /w5, the shel l i nterpreti n g  those com mands sen d s  its 
s tandard output t o  window /wS. The c i n  y o ur command l i n e  tel ls  
OS-9 to c l ear  a wind ow o r  screen. Si nce t h e  shel l  sent  the c to 
window / w 5 ,  OS-9 cleared that  wi ndow for yo u .  

That's e n o u g h  window was h i n g  for the moment !  Let's m ove 
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o n .  The &005 o n  the t o p  l i ne of you r  command w i n d ow i s  try i n g  
t o  tel l  you someth i n g .  I n  Engl ish,  i t's say i ng,  " I  h ave j u st started 
backg round task n u mber f ive." A moment after OS-9 started task 
n u m ber f ive, it started task n u m be r  s ix .  It a lso ran task s ix  i n  the 
backg rou n d .  You k now that becau se of the &006 message a n d  
because a second after you s e e  that m essage t h e  08-9 com mand 
l i n e  prompt ,  059: , a ppears. 

Shortly after the &005 a ppeared,  you shou ld h ave not iced a 
l isting of f i lenames beg i n  to scrol l i n  the window located near the 
upper-left c o rn e r  of y o ur scree n .  That was p rocess n u m be r  f ive 
in act i o n .  We s h o u l d  briefly pause here to tel l  you that i n  08-9 
parlance, a p rocess is s i m p l y  a p ro g ra m  t h at happens to be 
ru n n i n g .  

L i k ew i se,  a moment  after t h e  &006 message a ppeared in  you r  
control w i ndow, a nother l is ti n g  of  f i lenames started t o  scro l l  
through the SO-col u m n  window a l o ng the bottom o f  your screen. 
At the same ti me, the l i st i ng action cont i nued in the w i n d ow at 
the u p per- left corner  of y o u r  s c reen and the c o m m a n d  l i ne 
prom pt, 059 : ,  appeared in your control  wi ndow. At least t h ree 
th i ng s  were happeni n g  at the same t i me. 

With 08-9 Level I I , you do not have to sto p  after r u n n i n g  only  
two p rocesses. In  fact, you wi l l  be able to ru n seve ra l maj o r  
programs a t  the same t i me without ru n n i ng out o f  memory o n  a 
51 2K Color Com puter.  So you can p rove to you rself  t h at 08-9 can 
do more, repeat the last command an d,  a s  soon as the command 
l i ne prompt a ppears i n  you r  control  w in dow, type: 

l i s t  w i ndow . g l r 4 

Were you fast enoug h ?  Probably not, but if so, 08-9 began 
to l i st a p roced u re f i l e  n amed w i ndow . g l r 4, which i s  stored in the 
root d i rectory,  o r  you r  cu rrent d ata d i rectory i nto you r s m a l l  
control  w i n d ow, w h i le it contin ued to l ist the f i lenames i n  t h e  other 
two w i n d ows. M o re mag ic !  

J ust i n  case i t  was h a rd for you to n ot ice  that 08-9 was d o i ng 
two d i fferent tasks whi le  ru n n i ng yo u r  proced u re f i l e  ConTa sl< 

because the two wind ows were bot h rece iv ing l isti n gs from the 
same d i rectory, we' l l  change o n e  of the j obs in ConTa sl< and add 
a th i rd in  a n other p rocedu re f i le  named ConT ask2.  Type: 

bu i I d  ConTasl<2 

d i s p l a y c >/w4 

d i sp l ay c >/w5 

d i sp l a y c >/w6 

d i r  x >/w4& 

1 i s t  sys / e r rmsg >/w6& 

d i  r e 

Be s u re to press ENTER twice after the l ast l ine. 
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Let's get b rave and go for the action r ight  away! Type: 

Di s p l a �  c ; C o n T a s l< 2  

How d i d  it  work? H opefu l ly ,  you saw a l ist ing of the fi les in  
you r  cu rrent execut ion d i rectory i n  the u p per-left w indow,  a l ist i ng  
of the f i le  contai n i ng OS-9's Eng l i sh  lang uage error messages i n  
the  bottom window and an extended d i rectory l ist i ng  o f  / d 0 ,  you r  
c u rrent data d i rectory, i n  t h e  smal l contro l  w indow.  D i d  you notice 
that a s ing le  copy of you r  OS-9 Di r tool was actua l ly run n i ng i n  
two w indows a t  the same t i me? 

BUT THERE'S ONE TH I N G  YOU CAN'T DO! ______________ _ 

We n eed to m ake a very i m portant  po in t  a bout  w i n d ow 
devices before we g o  any fu rther. You can not send the output from 
a prog ram to a w indow you are a l ready us ing as a term i na l .  

Let's say t h e  same t h i n g  i n  OS-9 speak. I f  you have sta rted 
a she l l  i n  a w indow, you can not send output from another process 
to that window. You can te l l  if you have started a she l l  in an 
OS-9 Level I I  wi ndow because you w i l l  see the 05'3 : pro m pt i n  that 
w indow. Go ahead and conf irm it for you rself so you can see what 
may happen.  

You are p resent ly us ing wi ndow / w 5  as a term i na l .  You have 
a she l l  run n i ng i n  that wi ndow. On that same screen you can see 
wi ndow n u m ber four ,  / w 4 ,  and  w indow n u m ber s ix ,  / w 6 .  Al l  th ree 
w i n d ows in th is screen a re device windows, but  / w5 is the on ly  
one  that  is  p resent ly ru nn ing a she l l .  

From your command w indow, / w 5 ,  type: 

T h e  l i gh t  on  you r d isk  d rive shou ld  l igh t  up and you ' l l  see the 
f i l e n a m es of u t i l i ty  p ro g ra m s  sto red in  the C M O S  d i rectory .  
Everyth ing should work as it d i d  ear l ier. 

N ow ,  we' l l  s tart a s h e l l i n  w i n d o w  / w 4  a n d  re peat o u r  
command l i ne above, so you can see what w i l l  happen when you 
try to send output to a wi ndow that a l ready has a she l l  ru n n i ng 
i n  i t .  Type: 

she l l i :: / w 4 &  

d i r x >/ w 4  

Al most i m med iately you ' l l  not ice the  word she l l , fo l l owed by the 
p ro m pt 05'3 : pr inted on wi ndow / w 4 .  Then,  atte m pt ing  to obey 
you r  second command l i ne ,  OS-9 t ries to send a l ist i ng  of you r  
c u rren t  execut ion  d i recto ry to  the  s a m e  w i n d ow,  / w 4 .  What 
hap pened? 
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I n  o u r  termina l  window, /w5, the black c u rsor went to the l i n e  
f o l l o w i n g  o u r  s h o rt c o m m a n d  l i n e  a n d  s a t  t h e r e .  N o t h i n g  
h appened o n  the b l ue w i ndow named /w4.  

N ow, p ress the CLEAR key unt i l  the c u rsor comes to rest i n  
wi ndow /w4. Tap t h e  ENTER key once. Although the d rive motor 
runs b ri efly, n oth ing e lse happens. Tap it  aga i n !  This time you w i l l  
m ost l i ke ly see the fi rst l i ne o f  the output o f  t h e  08-9 D i r  too l ,  
something l i ke: D i re c t o r y  o f  • 18 : 26 : 09.  

I f  you keep p ressing ENTER, you wil l  eventual ly see al l  of the 
output fro m  the 0 1  r too l .  Before you reach t he end,  you w i l l  need 
to p ress ENTER once for every l i ne of output from D i r . This mode 
of operation w i l l  d rive you n uts. So, always avoid redirect ing 
output to a wi ndow with a shel l  i n  it. 

"OK,"  you say. " But w hat do I do about the shel l  t h at i s  r u n n i n g  
i n  w i ndow /1.147 H o w  d o  I g e t  r i d  of it?" T ry executi ng i t .  I f  your 
c u rsor i s  sti l l  in  window /w4, and i s  l ocated i n  the fi rst col u m n  
fol lowing t h e  l ast 0 5 9  prompt, type: 

ex 

Now, use the CLEAR key to m ove the c u rsor over to wi ndow /wS 
and use 0 8-9's 0 ay tool to c l ea r  window /w4. L i ke th is :  

I f  i t  worked and you have a c l ea r  b lue screen ,  you have 
successf u l ly removed the she l l  from window /w4. To recap, if  you 
want to remove a shel l  t h at is run ning in  a window, type ex in the 
f irst column after the 059 p rom pt. You can then c lean the window 
f rom another  c o m mand wi n d ow u s i n g  t h e  D i s p l ay too l .  To 
remove the wi ndow altogether, you must then use 08-9's De l n 1 z  
tool .  

d e i n i z  / w 4  

D i d  the upper left-hand corner o f  you r screen t u r n  red with 
anger? If so, wi ndow /w4 is  gone. T hings can get compl icated if  
you want to start w i n dow /w4 u p  again i n  the same p lace. We' l l  
dea l  with these compl icat ions i n  the next chapter. To start another 
device window named /w4 o n  another screen ,  you can posit ion 
the CLEAR key i n  window /wS and type: 

i n i z  w4 
echo He l l o W o r l d  >/w4 

Press CLEAR seven t i mes to see your new screen.  

If you want to learn more about 0 8-9 theory and f ind out  h ow 
the magic that l ets wi ndows work is c reated , we h ope you w i l l  read 
The Complete Rainbow G uide to OS-9. For now, relax - you're 
on your way! 
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SETTING UP F OR S OM E  R E AL WORK __________ ______ _ 

Are you beg i n n ing to see the poss i b i l it ies h id i n g  ben eath the 
su rface of  OS-9 Level I I 's  powerfu l  w i ndowing e n v i ronment? We' l l  
stop here a n d  encourage y o u  t o  take a few moments t o  p lay 
aro u n d  with OS-9 Level I I 's p redefi ned win dows. T h e n ,  we' l l  s hare 
a few i d eas t hat may i nsp ire yo u.  I n  the n ext c h a pter we' l l  show 
you how to def ine yo u r  own wi n dows s o  you can s et them up to 
f it  your jobs. 

I F  Y OU'R E  A WR ITER ____________________ _  _ 

Perhaps you fancy you rse l f  as the n ext Danie l l e  Steele ,  Tom 
C lancy, or  maybe even the next Ernest Hemi ngway. I f  so, you 
probably  bought yo u r  Col o r  Co m pu te r  to write with and you wa nt 
y o u r  writ i n g  tool s  to always be o n ly a second away. 

With the Color Computer loaded with 5 1 2K of memory a n d  
OS-9 Level I I  windows, you c a n  d o  j us t  that. Let's assu m e  th at 
when you boug h t  yo u r  Color  Co m p uter you a lso pu rchased a 
word process i n g  program with a co mpanion o ut l i n er and s pe l l i n g 
checker. For wan t  of a better name, we' l l  cal l  t h em Magic Word, 
Magic Spell and Magic Line. 

The secret to hav i n g  these word p rocessing tools a secon d  
away i s  to have them i n  memory at a l l  t imes.  W e  could  l oad them 
a l l  a t  one t ime i f  we u sed the 08-9 SU i ld tool  to c reate a p roced u re 
f i le  that woul d  load o u r  word processi n g  f i l es i nto memory for us.  
F o r  exam p le: 

b u i l d  LoadWP 

l oa d  M a g i c W o rd 

l oa d  M a g i c5pe l l  

l oad M a g i cL i ne 

You wou l d  n eed to p ress ENTER twice after the last l i ne.  

After you had created the f i l e  Loa dWP and safely sto red it  in 
t he root d i rectory of the d is k  in Drive /d0,  you cou l d  run it any 
t ime you wanted to by s i m p l y  typ i n g :  

l o adWP 

I f  you are a serious wr iter, you wil l  want to enter L o a d W P  as 
o n e  of  the l i nes in y o u r  08-9 5 t a r t Up f i le so that you w i l l  h ave 
these writi n g  tool s  i n  memory each t ime you start your Color 
Com puter. We' l l  s how you how to b u i l d  a customized 5 t a r t Up fi l e  
i n  a later chapter. 

After you do t h i s, Magic Word, Magic Spell and Magic Line 
wi l l  be l oaded for you automatical l y  every t ime you boot Color 
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Co m pu t e r  08-9  Leve l I I . Y o u  w i l l  be  a b l e  to start w r i t i n g  
i m mediate ly .  Now i f  someone wou l d  just write a p rog ram that 
could  write a book !  

I f  you are a C p ro g ra m m e r, you cou l d  b u i l d a s i m i l a r  
proced ure f i le named LoadC to load each o f  the prog rams needed 
by you r  C compi ler. If you are in th is  for enterta inment, you cou l d  
bu i l d  a s i m i la r  p rocedu re f i l e  t o  load a l l  o f  your game programs.  
After you r  most-used app l i cat ions programs or progra m m i ng 
tools are loaded , they w i l l  be ready for you to use at a second 's 
not ice. 

In the next chapter we' l l  show you h ow to create w indows that 
look the way you want them to look, show you how to make them 
the s ize you want them and  p lace them exactly where you want 
them. We' l l  a lso show you how to make them the  color you want 
and l et you p l ay a ro u n d  w i t h  t h e  border, bac k g ro u n d  a n d  
foregrou n d  colors on the f ly .  
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CHAPTER 3 

l et's d ef i n e  o u r own 
w i n d ows 

O nce you 've exerc ised t h e  w i n d ows w e  s h owed y o u  i n  
Chapter 2 for a wh i le ,  you ' l l most l i ke ly  be ready t o  m ove o n .  I t's 
sort of  l i ke moving i nto a n ew house. Short ly  after the movin g  van 
leaves, you feel l ike you have to  put u p  you r own c u rtai ns and 
wi ndow shades. When you get a house, you want i t  to ref lect your 
persona l ity. The same goes for i ts  w indows. 

Afte r you have read this c hapter, you' l l  no longer need to  peek 
i nto a Color Computer w i ndow that doesn't ref lect you r  person­
al ity. You ' l l  be ab le to ro l l  you r  own .  

We' l l  start by creat i ng a text w i ndow o r two i n  the same screen.  
We' l l  p ick our own size and color .  We m ay even come up with a 
more usef u l  conf ig u rat ion than the standard w indows p re-def i ned 
in t h e  d ev i ce d es c r i pto rs .  H o wever ,  t h e  i m p o rtant  t h i n g  to 
rem e m be r  as you beg i n  to  fo l l ow o u r  exam p l es i s  t h at by  
emu lat i ng  them,  you  w i l l  be  ab le  to def ine  your  own windows to  
su i t  your  needs. 

You' l l  be us i ng  two O S-9 tools to b u i l d  m ost of you r  w indows. 
Wcrea te is a tool that l ets you def i ne  a window and d is p lay i t  o n  
a screen .  O i sp l alj i s  a standard O S-9 tool  t hat l ets y o u  send any 
n u m ber  of n o n - p r i n t i n g  codes to  a w i ndow o r  o t h e r  dev ice 
attached to your  Color  Compute r. 

W c r e a  te has severa l advantages that caused us  to p i c k  i t  to 
create o u r  new d evice w in dows. Th is  O S-9 wi ndowing tool l ets 
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you g i ve i t  the s ize and locat ion of the wi ndow you a re c reat ing  
by typing deci ma l  n u mbers. O i s p l a l,j ,  on the other  hand ,  requ i res 
you to type hexadeci ma l  n u m bers. U n less you t h i n k  in hexadec­
i ma l ,  W c r e a t e  w i l l  save you a lot of t rans lat ion. 

OUR FIRST HAN D-CRAFTE D SCREEN _________________ _ 

I n  o u r  f i rst experi ment ,  we' l l  c reate one  screen with f ive 
windows.  Fou r of these· wi ndows wi l l  be device w indows, and  the 
f ifth w i l l  be an over lay window. A l l  but  the overlay wi ndow wi l l  
be 80 characters w ide .  A l l  w i l l  be  text-on ly  w indows. We' l l  c reate 
each of these w indows from the 0 5 9 : pro m pt by typ ing  i nd iv idua l  
command l i nes.  

Our f i rst window w i l l  be located two l i nes down from the top 
of the screen .  I t  w i l l  be two l i nes deep. We' l l  set i t  up to be a 
command w indow, o r  term ina l ,  by sta rti ng a she l l i n  it. I m me­
d iately after we c reate th i s  wi ndow, we' l l  move i nto it by p ress ing 
the C L EA R  key. Once there, we' l l  stay there and c reate a l l  of o u r  
n e w  wi ndows from t h i s  control w indow. 

We w i l l  c reate ou r com mand w indow fi rst because to c reate 
a window on the sam e  screen as another, you m ust be operat ing 
in  that  screen . For examp le, i f  you create two custom ized w indows 
from / t erm (the g reen screen ) you wi l l  w ind  up with two w indows, 
but they w i l l  appear on  d i ffe ren t  screens. You won't be ab le  to see 
them at the same t i me.  

Next ,  we' l l  c reate a wi ndow on the  top two l i n es of the screen 
and put a t it le in i t .  After the t i t le is  in p lace, we' l l  c reate an overlay 
w indow at the righ t  end of the t i t le  wi ndow and d i sp lay the date 
i n  i t .  Two add it iona l 80-co lu m n  by 1 0- l i ne  windows w i l l  round out 
o u r  f i rst screen . The f i rst w i l l  be l ocated four  l i nes from the top 
of the screen, the latter, 1 4  l i nes from the top .  When we a re 
f i n i shed , a l l  24 l i nes i n  the 80-col u m n  by 25- l i ne  screen w i l l  be 
fu l l . 

�f7J I!� . . < _ 
Once you have c reated these w indows, you can use them i n  

/ many d i fferent ways. For  exam ple ,  you cou ld  fo l low the same 
1/ / cou rse we charted i n  Chapter 2 and use one of the 1 O- l i ne windows 
V 

f" 
" to  d i sp lay a l is t i ng  of the  too l s  ava i l a b le i n  you r 08-9 CMOS 

___ .. .. � d i rectory w h i l e  you ru n them from the command wi ndow a n d  
__ .�_ d isp lay thei r output i n  t h e  secon d  1 O- l i ne window. 

f � I O r  perhaps you have memorized the names of you r 08-9 too ls  
by  now and are  more i nte rested i n  look ing  at  a l ist i n g  of  the f i les 
you have stored in one of you r data d i rectories. Once these f i le­
names a re d isp layed i n  one 80-co l u m n ,  1 O- l i n e  wi ndow, you can 
work on them us ing the  08-9 tools ,  or  u t i l i ty com mands ,  which 
you can ca l l  to action  from you r  command w indow.  You can send 
the resu lts of you r  work - the output of the 08-9 tools - to the 
second 80-col u m n ,  1 O- l i ne window. 
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Later you m i g ht want to take advantage of 08-9's ab i l i ty to 
send its error messages and data o utput to a d iffe rent  path .  By 
using the 08-9 red i rect i on operato rs on the command l i ne ,  you' l l  
b e  ab le  t o  send error messages t o  t h e  f i rst 1 O-l i n e  scree n ,  the data 
output to the second .  Or, maybe you ' l l  want to change the s ize 
of those two screens and c reate a fou r- l i ne window to capture the 
error messages and a 1 6- l i n e  window to d isp lay the d ata. 

Add it iona l ly ,  s i nce four  of the w i n d ows on your screen a re 
device w indows, there wi l l  be n oth i n g  to stop you from start i ng 
a she l l  i n  each o n e  of them and run n i n g  a n  app l i cat ions prog ra m  
from w i th i n  each w i nd ow .  I n  t h e  f u t u re ,  m a n y  a p p l i c at i o n s  
programs wi l l  automatica l ly  conf ig u re themselves t o  t h e  s ize of 
the w indow they are run n i n g  i n .  T h is o pens  up many add i t ional 
opport u n i ties. 

You cou ld  start a she l l  and t u rn the two 1 O-l i ne  w indows i n to 
command w indows. After you have the she l ls run n i n g ,  you can  
use the CLEAR key to  m ove to each w indow.  You' l l  know the new 
she l l s  are run n i n g  because you ' l l  see the  0 8-9 p ro mpts. O n ce 
your c u rsor has come to rest next to  the 08-9 prom pt i n  a w indow, 
you can use any 08-9 tool o r  run  any app l i cat ions  prog ram in that 
window. 

The screen ed i tor  that comes with the 0 8-9 Deve l o pe rs 
Package i s  a perfect exam p le .  I f  you  need to rewrite a document ,  
you cou ld move to each of the new command wi ndows a n d  run 
the screen editor by typ i n g  its name on  the command l i ne .  You 
can then open the  docu ment you need to  rewrite us ing the copy 
of the screen ed i tor  run n i ng in the top window and d isplay it  1 0  
l i nes at a t ime w h i l e  you do the actua l  rewrite with the copy of 
the screen ed itor that is run n ing  i n  the bottom w indow. 

Th i s  is  a perfect p lace to pass a long an i mportant  po in t  about 
OS-9. Because app l i cat ions  p rog rams l i ke the screen ed i tor  a re 
re-entrant ,  OS-9 o n ly n eeds to  keep o n e  copy of the program i n  
memory. The two screen ed i t i ng  w indows i n  o u r  examp le  a re 
actua l ly  tak i ng the i r  t ime  shar ing  the  o n e  p iece of  code that i s  
loaded i nt o  you r Co l o r  C o m pute r' s  memo ry .  H owever, eac h  
window i s  work ing  with data i n  two d ist i n ct data memo ry areas. 

I n  the future. you ' l l  be ab le  t o  run  OS-9 app l icat ions  from a 
visual desktop t hat l ets you po in t  to a n  app l i cat ion and then c l i c k  
a button o n  your  Co lor  Computer m ouse to  run  i t .  When th is new 
visual i n terface n amed Multi- Vue arrives, a c l i pboard w i l l  a l l ow 
you to t ransfer data between two d i fferent  app l icat ions .  

In  o u r  screen ed i t i ng  exam ple ,  th is  means you cou ld  use the  
CLEAR key to m ove i nto the  top ed it i n g  w i ndow, mark  a b lock  o f  
text and copy it to the c l i p board . Once  t h e  desi red text is  on  the 
c l i pboard, you can use C LEAR to m ove back to the bottom ed it i ng  
window. Once  you  are back i n  t h i s  w indow, you can m ove you r  
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i nsert ion  po in t  to the des i red locat ion i n  you r  new text f i l e  and 
paste the mater ia l  f rom the c l i pboard in to the new document .  

A FEW A D DITI O NAL P O INTS ABOUT W I N D OWS ____________ _ 

The w i ndowi ng system is actua l ly  b u i l t i nto OS-9. That's why 
you a re ab le  to c reate a w i ndow from the com mand l i ne p ro m pt .  
There a re two types of b u i lt- i n  w i ndows, device and overlay. 

You can cause a device w i ndow to act l i ke an  i ndependent 
term i na l  by sta rt i ng  an 08-9 shel l in i t . Once you have started t h is 
she l l ,  you can run any 08-9 tool o r  app l i cat ions prog ram i n  that 
wi ndow.  With many of the o lder  08-9 tools and app l icat ions 
prog rams,  you ' l l  ru n i nto a "Gotcha!"  

For the most part ,  these programs assume you are run n ing  
08-9 on  a com puter term i nal o r  i n  a f i xed-size screen on  you r  
C o l o r  Com puter .  They have never heard of w i n d ows.  N ewer 
app l i cat ions  and too ls w i l l  take care of the screen-size p rob lem 
for you automat ica l ly ,  however, and you won't have too much to 
worry about .  

As you start to desig n  you r own screens, remember th is :  
Device windows may not over lay each other .  You cannot put  one 
device w i ndow on top of another  and then move back and forth 
between them.  If the a rea f i l l ed by two wi ndows occup ies the same 
space on the screen ,  you w i l l  need to c reate these w indows o n  
two separate screens .  I f  you c reate them on  two separate screens, 
you won't be able to see both device w i ndows at the same t i me.  

Al l  is  not lost ,  however, because on many occas ions an  08-
9 over lay w i ndow w i l l  do  the job.  An over lay w i ndow can be p laced 
on top of a l l  or any part of a dev ice w i ndow -- or on top of another 
over lay wi ndow for that matter .  Any n u m ber of over lay w indows 
may be stacked l i ke th is .  But, remember: There m ust a lways be 
a device w i ndow on the bottom of the stack .  

I f  you  are a program mer ,  you ' l l  f i nd  yourself us i n g  over lay 
w i ndows when you want to send the person us i ng you r  app l ica­
t ions prog ram a message. O n  some computers ,  over lay wi ndows 
are k nown as d ia log boxes. One more t h i n g .  You can n ot open u p  
a g raph ics overlay w i n dow and d raw a p ict u re - a stop s i g n  
perhaps - if  t h e  device w i ndow un derneath that overlay w i ndow 
is a text w i ndow. I n  08-9 speak, over lay w i n d ows assume the 
screen type of the device w i ndows they overlay. 

MAK I N G  TEXT WIN DOWS _____ _____ ___________ _ 

I t 's  a lmost t ime to d i ve i n  and c reate you r f i rst custom ized 
scree n .  But f i rst, we m u st g ive you a q u ick  overv iew of the cho ices 
you have when you get ready to create your  own screens .  

Before you c reate a w i ndow, you m ust determ i n e  how b ig  you 
want i t  to be, i ts co lor  and i ts  type. Let's look at the s ize fi rst . 

38 



You r w indows can be any  s ize as long as t hey are smal le r  than 
the screen on wh ich  you p lan to  p lace them . The s ize of  the screen 
is determ i ned by the type of screen you c reate. There are s ix  bas ic  
scr�ens you  can  generate w i th  08-9 Level l ' - Two of  them a re text­
o n l y  screens ;  the others are des i gned to hand le  g raph ics  at 
vary ing reso lut ions .  I n  add i t ion  to the s ix  bas ic  screen types, there 
are two oth e r  types that let you control  the locat ion  of the next 
window you generate. 

-________________ _ __ T H E  BASI C  W I N DOW TYPES 

08-9 Level I I  can generate two screens that wi l l  accept text 
data on ly .  I f  you c reate a Type 01 screen ,  you w i l l  be ab le  to d isp lay 
24 l i nes ho ld ing  40 characters eac h .  The Type 02 screen g i ves you 
24 l i nes that wi l l  ho ld  u p  to 80 characters each . I f  you a re s hort 
on memory, o r  need larger characters because you are us ing a 
televis ion  set for a m on itor, you w i l l  want to g e ne rate Type 0 1  
screens. Eac h  Type 0 1  screen uses 2 K  bytes of  memory .  You can  
use e ight  colors w i th  both Type 0 1  and Type 02 screens. 

When we switch f rom text w indows to g ra p h i cs w i nd ows, we 
start to use more memory. And we sta rt def i n in g  o u r  w indows i n  
terms of p ixe ls  i nstead o f  characters. 08-9 uses two sets of 
standard fonts that let you d isp lay text i n  your  g raph ics w i n d ows. 
One of them is  s i x  p i xe ls wide;  the other  is e i g ht wide.  T h i s  is to 
g ive you an  i dea of the s ize  of a p ixel .  

The Type 05 and 06 g raph ics screens use less memory than 
any other.  They req u i re 1 6K. The Type 05 screen l ets you d isp lay 
640 p ixe ls  h or izonta l l y  across the screen.  This eq ua ls  approx i­
mate ly 80 characters of text i f  you a re us ing the e i ght-by-e i g ht 
p ixe l  character font - approxim atel y  1 06 characters if you c hoose 
the font that uses s i x- p i xe l -w ide characters. A Type 05 screen i s  
1 92 p ixels ,  o r  approxi m ately 2 4  c ha racters, d eep .  I f  y o u  c reate a 
Type 05 w indow, you a re l im ited to two col o rs .  

A Type 0 6  screen supports 4 0  characters of text on 24 l i nes. 
Th is  screen a l lows a g raph i cs resolut ion of 320 p ixe ls by 1 92 p ixels 
in  any of four colors .  

The two rema i n i ng screen types req u i re 3 2 K  of  memory.  One 
of  them,  Type 08, generates screens 320 p i xe ls  w ide  by 1 92 p i xe ls  
deep. Aga i n ,  that's approxi mately 4 0  characters o n  eac h  of  2 4  

l i nes. I f  you use the s i x-p ixe l-w i de font, you can expect to see 
approx imately 53 c h a racters on each l i ne .  A Type 08 screen lets 
you use 1 6  colors. 

The other  bas ic  screen i s  Type 07. With th i s  screen you can 
d isp lay you r  words and p ictu res o n  a screen 640 p ixels w ide by 
1 92 p ixels deep .  You can use fou r  co lors w i th  th is  screen .  

The two defau lt  screen types that you use a re Type 00 and 
Type FF .  I f  you te l l  08-9 Level I I  to  generate a Type 0 0  w indow, 
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i t  p laces that w indow on the screen where i t  is d isp lay ing the 
c u r re n t  p rocess.  Remem ber ,  in 08-9 speak,  a p rocess is a 
p ro g ra m  run n i n g .  You generate a Type FF w indow f ro m  w it h i n  
o n e  o f  your  p rog rams w h e n  you w a n t  that wi ndow t o  appear o n  
t h e  cu rrent ly  d isplayed screen .  

Perhaps a tab le i s  in  o rder .  

TAB L E  3-A: Window Sizes 

Type 
0 1  
02 
05 
06 
07 
08 

S ize 
40 X 24 characters 
80 X 24 characters 
640 X 1 92 p ixe ls 
320 X 1 92 p i xe ls  
640 X 1 92 p ixe ls  
320 X 1 92 p ixe ls  

N u m be r  of  
Co lors 
e ight  
e ight  
two 
fou r  
fou r  
s ixteen 

Memory N eeded 
2K 
4 K  

1 6K 
1 6K 
32K 
32K 

THE BAS I C  W I N DOW COLORS __________________ _ 

There a re e ight  basic co lors you can c hoose f rom when you 
a re d isp lay ing text o r  g raph ics mater ia l  i n  a w i ndow. Each of these 
basic colors has a n u m ber ass igned to i t .  To p ick  a co lor ,  you 
d isp lay the p roper n u m ber  in you r  com mand l i ne .  We' l l  show you 
how to select the color  of your foreground ,  backg rou n d  and  
border  when  you  c reate a new w indow. Later we' l l  show you  how 
you  can  change any of  these va lues on  the f ly .  

S ince you are going to be "pa int ing by n u m be r" so to speak,  
we suggest you make several copies of the table below and post 
i t  a l l  a round in you r  computer room.  

Screen Co lor  
Wh i te  
B lue  
B lack 
G reen 
Red 
Yel low 
Magenta 
Cyan 
Wh ite 
B lue  
B l ack  
G reen 
Red 
Yel low 
M agenta 
Cyan 

TABLE 3·B: Available Colors 
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Dec i ma l  N u m be r  
00 
0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

H ex N u m be r  
00 
01  
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
O C  
00 
OE 
OF  



We show you the hexadec i m a l  n u m be rs i n  th i s  co lor  chart 
because these a re the ones you w i l l  need to type when us ing  the 
05-9 D i sp l a y  too l  to create w indows o r  change the color i n  an 
ex ist i ng  w indow. 

____________________ MAK I N G  A DEVI CE WI N DOW 

We're ready  now to move ahead and make o u r  f i rst custom­
ized screen .  H owever ,  before we can type a s i ng le  character, we 
must decide what we want our f i rst w i ndow to look l i ke .  Earl ie r  
we sa id  we needed to make o u r  new command w indow f i rst, start 
an 08-9 shel l  i n  it and and then generate the other w i ndows on  
our  screen .  Before we enter o u r  command l i ne ,  we  need to answer 
some q uest ions.  We wi l l  jot the answers d own in 05-9 speak -
numerical  fo rm - and then type o u r  command.  

• What type of  screen d o  you want? 
• What is  horizontal coord i nate of u pper left-hand corner? 
• What is  vert i ca l  coord i nate of u pper left-hand corner? 
• How wide is  the w indow? 
• How tal l is the w indow? 
• What co lor  do you want your  characters? 
• What color  do you want your  back g round?  
• What co lo r  do you  want you r  border? 

We' l l  use the 08-9 D i s p l a y tool to generate th is  f i rst w indow 
to show you how i t  works .  Th is  means you ' l l  need to answer the 
quest ions for the f i rst w indow i n  hexadecima l , 

Ear l i e r  we said th is  w indow w i l l  be a text-on ly w indow, wh ich 
wi l l  start two l i nes down f rom the top of the screen .  I t  w i l l  be 80 
characters wide, two l i nes d eep .  F u rther ,  i t  w i l l  generate b lack 
letters on  a w h ite baCkgroun d .  The screen's border  wi l l  be b lue. 
The answers to our q uest ions in d eC i ma l  and hexadeci ma l  a re 
pri nted below. 

Character ist ic 
Window type 
U pper left horizontal 
U pper left vert ica l  
Horizontal s ize 
Vertical s ize 
Color of characters 
Color  of backgro un d  
Color o f  border 

Dec i mal Va lue 
2 
o 
2 

80 
2 
2 
o 
1 

Hex Value 
2 
o 
2 

50 
2 
2 
o 
1 

Now that you have answered these q uest ions ,  you a re ready 
to create you r  f i rst custom wi ndow. Use the CLEAR key to move 
the cursor to the g reen screen with the b lac k  letters and enter each 
of these l i nes: 

i n i z  w I  
merge sys/s t d fon t s  >/wl 
d i s p l ay Ib 2 0  2 0 2 50 2 2 (1) I >/wl 
she l l  i = / w l &  
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P ress the CLEAR key to a rr ive i n  the w indow you j ust c reated.  
You should be look in g  at a b l ue screen with a smal l  wh ite w indow 
located two l i nes below the top of the screen .  If  not, remem ber 
to type mon t ype r from the g reen screen .  You shou ld  see the 059 : 
p ro m pt d isp layed i n  b lack type. Let's review the steps a bove and 
po i n t  out a few areas where i t  i s  easy to make a m i stake. 

I • 

I t  i s  a good idea to reserve a b lock of memory for  the f i rs1 
w indow on a screen by us ing the OS-9 I n i z  too l .  OS-9 often takes 
care of i t  fo r you automatical ly, b u t  i t  is a lways better to be safe 
than sorry. Strange th i ngs can happen i n  a w indowing envi ron­
ment u n less everyth i n g  is  j ust r ig ht. 

MERGIN G IN THE FONTS __________________ ____________________ __ 

You m ust merge the f i le  s y s / s t d fon t s  i nto a b uffer before you 
c reate a g raph i cs screen .  I f  you don't ,  you won't be ab le to see 
the characters you send to a g ra p h i cs w indow. A l l  characters w i l l  
appear a s  d ots. However, y o u  o n ly have t o  use th i s  command l i ne 
o nce d u ri ng a sess ion .  That makes i t  a good cand idate for you r  
startu p f i le. I f  you p u t  i t  there ,  i t  w i l l  b e  r u n  f o r  you automatica l l y  
every t i m e  y o u  start OS-9 on you r  C o l o r  Computer. 

Here's an i m po rtant point you m u st remem ber a bout merg i ng 
the s t d fo n ts f i le  i nto your  system .  You r fonts can o n ly be merged 
i nto a w i ndow device.  They cannot be merged i n to the VDG 
device. Remember! The device named / t e rm with its b lack letters 
on a g reen backg round is a VDG device. You can not merge the 
s td fon t s  f i l e  to it .  It won't know what to do with them. A lways 
merge you r  s td fo n  ts f i le to a w indow device. You can tel l  a d ev i ce 
i s  a w indow device because i ts name starts with a w. A lways merge 
you r  s td fon ts f i le  to one of these w indow d ev ices. 

Now let's tal k  about the l i ne that was hard to type. D i sp l ay 

i s  a n  OS-9 tool that sends a l ist of hexadec ima l  characters to the 
stan da rd o u t p u t  d e v i ce .  T hese c h a racters a re u s u a l l y  n o n -
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prin tab le  control  c haracters they cause you r  Color  Com puter 
to do someth i n g ,  but they do not show up on the screen .  

The  f i rst two characters, lb 2 0 ,  have a name. When they are 
sent together ,  they are known as D W S e t - o r  device w i ndow set 
- i n  OS-9 speak. If you look c l osely,  you ' l l not ice that the n u m bers 
fo l l ow ing  these two characters are the hexadec i ma l  answers you 
gave to the l ist of q uest ions ear l ier .  

After you typed tne nu mber that answered the last q uest ion ,  
you typed >/wl.  The r ight  caret te l ls the OS-9 shel l to  red i rect the 
standard output path used by 0 i s p  1 a y  to the dev ice n amed / w l .  
I f  you h ad not typed the re-d i rection  operator ,  those characters 
wou l d  h ave been sent to  the g reen V DG screen w he re they 
wou l dn ' t  have met anyt h i ng and n oth i n g  wou l d  have h appened. 
However, when the w i ndow device named / \,.1  recei ves your  
characters, i t  takes them fo r  acti on and c reates the w i ndow you 
o rdered . 

___________________ C REAT I N G  OVER LAY WIN DOWS 

Press CLEAR unt i l  the c u rsor fo l lows the 0 5 '3 : prompt i n  your 
new w i n d ow.  Now, let 's  c reate the t i t le w i ndow and an  over lay 
window w here we' l l  d isp lay the date. Enter the fo l lowi n g :  

w c r e a  t e  / w 2  - s =0 0 0 8 0  2 0 2 1 
e c h o  Co l o r  Compu t e r  W i ndow C l a s s r oom >/w2 
d i s p l ay l b  2 2  1 30 0 20 2 6 5  >/w2 
d a  t e  t >/w2 

::::::::::::::::=:::::=::::::::;:::;::::=:::::::::::=::: r : 

!>J C r e a  t e  seems to be a l i tt le  eas ier to use than D i sp l ay when 
it comes to creat i n g  new w i ndows. Let's take a look at our latest 
sequence of OS-9 command l i nes. 

The statement W c r e a t e  /w2 te l ls the OS-9 w i ndowin g  code 
that we want  to  c reate a new w i ndow named / w 2 .  The s = 0  means 
that we want the w i nd ow we a re c reat i n g  to be d isp layed on  the 
same sc reen  a s  t h e  c u r r e n t  p rocess .  I f  we  do t h i s ,  i t  w i l l  
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automat ical ly adopt the characte r ist ics of that screen . I n  our case, 
the n ew sc reen w i l l  be a Type 02 text-only w i nd ow, w h ich  can 
d isp lay 24 l i nes of 80 characters each .  

After typ ing  the - s::: 0 to def ine  the w i ndow type, we  entered 
the answers to the rest of the q uest ions in o u r  l ist. However, not ice 
that th i s  t ime we answered the q uestions with decimal n u m bers 
rather than hexad ec ima l  n u m bers. That's a b i g  i m p rovement over 
the D i sp l a l:j command we f i rst showed you. The 0 2 1 at the end 
of the l i st te l ls OS-9 that we want i t  to d isp lay wh ite l etters on a 
b lack backg rou nd wi th  a b l ue  border. G uess what !  

A moment  after you typed that com mand l i n e, a b lack w i ndow 
popped i nto the f i rst two l i n es on  the screen .  Our  next command 
l i ne  uses the OS-9 E c h o  too l  to d isp lay a t i t le  on  our  new wi ndow. 
In wh ite letters against the b l ac k  backg rou n d ,  i t  reads "Co lor  
Computer Wi ndow Classroom."  D id  you not ice how s i m i lar the 
OS-9 E c h o  tool  is to the P R I N T  statement of BAS I C? 

After we d isplayed the t it le i n  our  new wi ndow,  we moved on  
to c reate an overlay wi ndow i n  that same scree n .  Once agai n ,  we 
cal led on the trusty OS-9 D i s p l al:j tool .  Fol lowing D i s p l al:j we see 
l b  22. I n  OS-9 speak, these two hexadeci ma l  characters mean 
OW5et  - for overlay w i ndow set. 

' 

The n u m ber 1 te l l s  OS-9 that we want it to save the i n format ion 
d isp layed on  the d ev ice window before i t  creates t he overlay 
w i n dow.  I f  we h a d n ' t  wanted O S-9 to  save t h e  i n fo rmat ion  
d isp layed , we  wou l d  have typed the n u m ber 0 when  we created 
the overlay window.  

I f  you save the i n format ion d isplayed on a device w indow 
w h i le creati ng an over lay window,  that i n fo rm at ion w i l l  i m me­
d iately pop back on the screen when the over lay w i ndow is closed . 
You close an over lay w indow by d i sp lay ing the seq uence lb 2 3  
on i t .  L ike th is :  

d i s p l  ay l b  23 >/w2 

If you h ave opened the  overlay w i ndow from wit h i r ' a h i g h  
level p rog ramm i ng lang uage l i ke BASI C09, y o u  s i m ply c lose t h e  
path t o  the overlay w indow. W h e n  y o u  c lose the path ,  t h e  w i ndow 
d isappears i mmed iate ly .  

Notice that the n u m bers used in  the command l i ne that create 
the overlay w i ndow a re a l l  typed as hexadeci mal n u m bers. We 
typed t h e  30 to tel l OS-9 that we wanted the w indow to start 30 
Hex characters - or 48 dec ima l  characters - from the left edge 
of  the screen. The 0 that fo l l ows p l aces the top of the over lay 
w in d ow a long the  top edge of  the screen ,  and  the next two 
hexadec i ma l  characters te l l  O S-9 t hat we want  t h i s  over lay 
w indow to be 20 Hex - or 32 deci ma l  - characters w ide and two 
l i nes deep.  
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And f ina l ly, the last two characters i n  the command l i ne te l l 
08-9 t h a t  we want  i t  t o  p r i nt m a g e nta l ette rs o n  a ye l low 
backgro u n d .  N otice a l so  t hat we red i rected the output  o f  the  
D i s p l ay too l  to  the w i ndow where we wanted to c reate the over lay 
window, /w2. 

As a rule of t h u m b, you a l m ost a lways d isp lay t he w in dow 
codes to the w indow where you want the act ion to take p lace. You 
a lways d o  th is with the 08-9 standard output path red i rect ion  
ope rator, the r ight  caret, >. 

F ina l ly ,  after  we c reated the overlay w i ndow,  we ran the 08-
9 Da te tool with the t i me opt ion enabled to d isp lay the d ate and 
t ime in  o u r new overlay window. Not ice that we a lso red i rected 
it ... output to /w2. If we had n ot done th is, the date and t ime  wou ld  
have been pr in ted in  w i ndow /wl.  

Next, we move on  to c reate two w indows where we can 
d isplay the output  of our 08-9 tools and app l icat ions p rograms.  

w c rea t e  / w 3  - 5=0 0 4 80 10 2 4 1  

echo He 1 1  0 W I ndow Th ree > / w 3  
wc rea te / w 4  - 5=0 0 1 4  80 1 0  2 7 1 

echo He l l o W I ndow F o u r  >/w4 

. . . · . . . . . . . . . . .  . . . . . . . . . . . . • a • .. . " • . . . . . .  . . .  .. .. .. '" .. ..  · . .  . . . '" . . .. .  � . .. .. . .. " 

�--�------------� 
Take t i m e  h e re to n ot ice another d i fference between the 

Wcrea te command and the DWSe t d isplay seq uence. The l atter is  
always redi rected to the w indow where we want the act ion to take 
place. The Wcrea te output  is not red irected . Rather, the w i ndow 
device i t  i s  c reat ing i s  nam ed as part of the actua l  command .  

____________________ WHAT I F  I CHANGE M Y  M I N D? 

You have j ust taken a look at your  f i n ished screen , but you 
don't q u ite l i ke what you see. You t h i n k  the enti re screen wou l d  
look a l i tt le better i f  the command wi ndow /w l was cyan l i ke the 
bottom window. N o  prob lem,  go ahead and change i t .  Type: 

d i s p l a y Ib 3 3  ;:; 
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N ot bad! N ot ice that we d i d  not need to red i rect the output 
of the  08-9 D i sp l a y  tool here because we wanted the acti o n  to 
take p lace in w indow / w l  where we typed the command.  N ow,  
how d o  you suppose i t  would look if  we m ade the  border m agenta? 
T ry it 

d i s p l ay Ib 3 4  5 

Doesn 't look too g reat! How about red?  Type: 

d i sp l ay Ib 3 4  4 

It j ust m igh t  work i f  we make w indow device /w3 g reen .  Again ,  
not ice t h at w e  d i d  not  need to red i rect t h e  o u t p u t  of  these 
commands s ince the border i s  g loba l  to the ent i re screen .  Let's 
check out a g reen screen !  

d i s p l ay I b  3 3  3 >/w3 

N ot ice that we d id  need to type the red i rect ion operator here 
to make s u re 08-9 changed the backgro u nd co lor  of the r i g ht 
w indow. But ,  what's wrong ?  The backg rou n d  color of o u r  w indow 
is sti l l  red . Or i s  i t? Let's clear that wi ndow and find out. 

d i sp l ay c >/w3 

Looks a l itt le loud .  Let's g ive b l ue a t ry! 

d i s p l ay Ib 33 1 >/w3 

d i s p l ay c >/w3 

Looks l i ke a w i n ner !  Now, let 's make a b i l l board out of the 
wi ndow at the bottom of the screen by c reat i n g  two overlay 
wi ndows. We' l l  pr int  ou r message on  the second overlay wi ndow. 
But fi rst we' l l  d is play some i nformat ion  on the screen so we can 
show you that it's st i l l  there when we c lose the overlay w i ndows. 

d i r  x >/w4 

d i s p l a y  Ib 22 1 2 2  4c 5 0 2  >/w4 

echo He l l o Over l ay One >/w4 

d i s p l a y Ib 22 1 2 2 45 2 1 5 >/w4 

echo F o r  The B e s t 05 - '3  Theo ry Read The Comp l e t e  R a i nbow 

Gu i de T o  05 - '3  >/w4 
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Let's close the over lay w indows and see if our  d i rectory l isti ng 
is st i l l  i ntact on wi ndow dev ice / w 4 .  

d i s p l a \.:j  I b  2 3  > / w 4  ; d i s p l a\.:j I b  2 3  >/w4 

These wi ndows are real ly amaz i ng !  There's t h e  d i recto ry 
l ist i ng .  J ust the way we left i t .  

________________ MAKE A GRAPHICS WINDOW TO DRAW 

You use the same techn iq ues to create a g ra p h ics w indow that 
you used to create text windows. Just answer the type q uest ion 
with a d iffe rent n u m ber in  you r command l i ne .  

Si nce the sc reen we are work ing on  is  a text sc reen ,  we cannot 
create a g rap h i cs wi ndow on i t .  Th is  means the  window we a re 
about to create w i l l  appear on  another screen .  

w c r e a t e  / w 5  - s = 7  0 0 B 0  1 2  0 2 4  

______________________ BREAKING WINDOWS 

One of the th i ngs we haven 't shown you about w indows i n  
this chapter i s  how t o  get r id of the m .  We d id show you how to 
close the over lay windows, bu t  you a lso need to be ab le  to remove 
you r device w indows to free the memory they use.  Don't  worry, 
the com mand is a l most the same. To get r id of a w indow, you 
merely type: 

That command l i ne shou ld  have wi ped out your custo m i zed 
wi ndow dev ice / w 2 .  Now wipe out w i ndow device /wl - the one 
you're typ i ng i n .  

D i d  you not ice what happened? S ince you were ru n n ing a 
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she l l ,  08-9 c losed you r  customized window as you req uested. 
B ut, i t  fe l l  back i nto the p re-def ined w indow / w l .  W indow /wl is 
descr ibed i n  the device descriptor / w l  that is loaded i nto memory 
when you boot 08-9. The moral  of the story? To get r id of a 
w indow that i s  runn ing  a she l l ,  you m ust f i rst get r id of the shel l 
i n  that w in dow. To d o  that, move to the window i n  q uest ion and 
type: 

ex 

After you press ENTER, you ' l l  not ice t h at you can no l onger 
type i n  th is w indow. You can,  however, p ress C LEAR u nt i l  you 
ret u rn to another 08-9 she l l  where you can remove the w indow 
you were operat ing  in using the d i sp l ay lb 24 seq uence. 

That's i t  for c reat ing windows! I n  the next chapter we' l l  f i re 
u p  a g ra p hics window o r  two and  show you severa l ways to use 
08-9's b u i lt- in d rawin g  tools .  
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CHAPTER 4 

automati ng the wi n dow 
g ame 

When you work with a com puter ,  you m ust pay attent ion  to 
detai l .  These modern mach i n es a l m ost make you t h i n k  you are 
back in you r fou rth g rade Eng l ish c lass where the teacher  made 
you dot every ' i '  and c ross every ' t ' .  

Probably about the f i fth t i me you rece ived an e rror m essag e  
after s low ly  typ ing  i n  a n  08-9 command l i ne us ing  the  h u n t-and­
peck method,  you were ve ry f rustrated . And a l l  you wanted to do 
was make you r Color  Computer pr i nt ,  "He l lo  Worl d ! "  

Y o u r  p re d i ca m e nt c a l l s  f o r  a n  08-9 h e ro k no w n  as t h e  
procedu re f i l e .  We s howed y o u  how t o  u s e  the  08-9 B u i  l d  tool 
to put together  a p rocedu re f i l e  in an ear l i e r  c ha pter. T h ose f i rst 
procedu re f i les he l ped us get  a few sma l l  jobs done ,  but  now it 's 
time to g et ser ious.  80 ser ious,  i n  fact , that we n eed to show you 
how to work with the  0 8-9 text ed i tor .  

Why w o u l d  you want to e d i t  a f i l e ?  Let's use the 08-9 
techn iques we  pract iced in the l ast chapter to exp la i n .  After you 
got comfortab le  with the idea of f i l l i n g  a screen with custom 
windows desi g n ed to so lve you r  prob lems,  you m ost l i ke ly  had 
an u rg e  to exper i ment. 
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" I  wonder how i t  wou ld  work i f  I change the s ize o f  that 
w i ndow from two rows to fou r? I f  I do that ,  I ' l l  need to make  the 
other d i sp lay wi ndow 1 2  rows deep i nstead of 1 6 . I s u re am go ing 
to have to type a l ot of these s i l ly commands before I can start 
do ing  my real job . "  

Wh i le  you  were us ing  the OS-9 B u i l  d too l ,  you  wou nd u p  i n  
serious t rou b le  i f  you made a m i stake j ust before you  pressed 
ENTER. You r  m i stake was entered i n  the p roced u re f i le .  To change 
i t ,  you had to de lete the ent i re f i l e  and start over. Then ,  the next 
t ime  you t r ied, you made a m istake on another  l i ne .  It seemed l i ke 
you just COU ldn 't w i n .  

With an ed itor y o u  c a n  enter  OS-9 command l i nes d i rect ly i nto 
a p roced u re fi le  l i ke you d i d  with the Bu i l d too l .  After you ru n 
the proced u re f i le  the f i rst t ime  and f ind  a few m istakes you want 
to correct, you can then reopen the p roced u re f i l e  w i th  you r  text 
ed itor and change i t .  Usua l ly ,  you j ust need to change one or two 
characters. Th is  done,  you can q u ick ly c lose t h e  f i l e  and run the 
proced u re f i le aga i n .  I f  you l i ke what you see, you can keep it .  
I t  you want to  change another t h i n g  or two, you on ly  need to start 
u p  the editor aga in  and make the  add it iona l  changes .  

We' l l  start you off with the ed i to r, and a f i le conta i n i ng Eng l ish  
language text, wh ich  is eas ier  to u ndersta n d .  Then ,  we' l l  move on 
and  show you a few t r icks you can use when you enter  the 
command l i nes needed to create and man i p u late OS-9 w indows. 
In fact, we' l l  automate a l l  those steps you s lowly typed in by hand 
in  the last chapter.  

When you were us ing  the OS-9 B u i  1 d too l to en te r  those 
procedu re f i les ear ly i n  the book,  you may not have real ized that 
you can a lso use Bui l d  to save rea l i nformat ion .  For exam ple ,  a 
short l ist of names and add resses is a very handy t h i n g  to have 
at you r  f i nger t i ps .  I t 's much eas ier to tel l you r  Colo r Computer 
to f ind a name for you than it is to search throug h  several h u n d red 
bus iness cards scattered a l l  over you r desk .  

Here's how you m ig h t  b u i l d a l ist of names and n u m bers. 
Type: 

bui ld a d d re ss_l is t 
Ra i nbow , P ro s p e c  t ,  I(Y 4 121 121 5 9  
Pucke t t ,  Da l e  L . ;  Rock v i l l e ,  M D  2121852 

I n t e rna l I n fo rma t i o n  B r a nch , USCG Heacqua r t e r s  2 121 5 '3 J  

When you are f in ished , press E N T E R .  As long as you r  l i st of 
names and add resses is  short ,  you can use the OS-9 L. i s t  ut i l i t) 
command to f ind  a name. J ust type: 

1 i s t  a d d r e s s_ l i s t  
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Later, when the l ist g rows a n d  you r  08-9 ut i l i ty prog ram 
l ib rary expands, you can use a more powerfu l 08-9 pattern­
match ing ut i l i ty command l i ke G rep to fi n d  a s ing le  entry in you r  
fi le. 

_______________________ CHANG I N G  A F I LE 

But what happens when someone i n  your  name and address 
file moves? Then,  you ' l l  need to f i n d  a way to change the address. 
For starters, you can u se the 08-9 E d i  t app l i cat ion .  It comes with 
08-9 Level I I  for the Color  Computer. 

E d i  t i s  a n  extremely powerfu l text e d itor that you can use to 
both prepare a n d  c h a ng e  text f i l es .  You can u se its m acro  
capabi l i ty to automate many  tasks. For  n ow ,  we' l l  stick  with a few 
basic techn iq ues to h e l p  you get sta rted e nteri ng and  ed i t i ng your 
own f i les. 

Here's h o w  you can edit the add ress fi l e  you created with the 
Bu i I d  tool earl ier. Type: 

edi t add ress_l i s t  

The 08-9 Edi  t program w i l l  load a n d  i n  a few seconds  you r  
screen shou ld  look someth ing  l ike  th i s. 

059 : E d l  t ad d r ess_ l i s t  
*ENO o r  F I LE lf  

E :  

The E :  p ro m pt te l ls you that E d ! t i s  wait in g  for you to g ive 
i t  a command. Let's start by mak i ng s u re we have the r ight f i l e. 
To l ist the enti re f i le ,  at the E :  p rompt type: 

1 *  

Now let 's i nsert a new name a t  the beg i n n i ng o f  the f i le .  At 
the E :  prompt, p ress the  space bar and  type: 

P l men ta l .  B ru c e  A . ; Sea t t l e .  WA . 9811 8 

The space tel l s  E d t  t that you want it to i nsert the text that 
fol lows i n  front of the l i ne you j ust l i sted. Let's see i f  o u r  new 
edition i s  i n  p l ace. Type: 

- * 1 * 

You shou l d  see: 

P i men t a l .  B r uc e  A . ; S ea t t l e .  WA. 981 1 8  
P i men t a l .  8 ruce R . ; S ea t t l e .  WA . '38118 

R a i nbow . P rospec t .  /(Y 4@059 

Pucke t t ,  Da l e  L . ; Rock V i l l e .  M D  20852 

I n t e r n a  1 I n fo rma t i on B ra n c h . USCG Headqua r t e r s  20593 
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Good! E d i  t m oved i ts pO inter to the very top of you r  f i le .  The 
- *  told i t  to do th i s. When it a rr ived at that po int  in you r  f i le, it 
l i sted the l i ne at wh ich  it  was po int ing  to you r  Co lor  Computer 
screen - the l i ne you j ust added. 

After i t  l isted that l i ne, it read the 1 *, which to ld i t  to l ist your 
enti re fi le. That's why the l i ne you added appears twice in the 
l i st ing  a bove. The ma in  th ing  to remem ber w h i l e  you a re us ing 
E d i  t i s  that when the p rogram prompts you with an  E :  after it  l ists 
a l i ne to the screen, it is po int ing to the f i rst character in that l i ne. 
I f  you i nse rt someth i n g  at this point ,  i t  w i l l  show up in front of 
that l ine. 

L ikewise, i f  you issue E d i  t'S De l e te command by typ ing  
s i n g le ' d '  a t  th is  point ,  i t  deletes the  l ine that was just p rinted. 

Let 's show you how to  add a new name and address at t hl 
bottom of the f i le .  Type: 

+ * 
M i dge t t .  R a ndy . Governors I s  • •  NY 1 @@1214 

Notice t hat we a lways type o u r  Ed i t commands as the very 
f i rst character after the p ro m pt .  P ress the s pace b a r  o nce before 
mak ing the next text e nt ry ,  but  if you accidenta l l y  p ress the space 
bar  before you type a command, you w i l l  w ind  u p  i nsert i ng  the 
command you type i n to you r  text f i le.  Let's see i f  we managed to 
inse rt that name in the r ig h t  p lace. Type: 

- * 1 * 

You shou ld  see: 

P i men t a l . B ru c e A . ; S ea t t l e .  WA . 9 B l l B  
P i men ta l .  B ru c e  A . ; S ea t t l e .  WR . 9 8 1 1 8  

Ra i nbow • • I<Y 4121@59 

Pucke t t .  Da 1 e L .  ; Rockv i l l  e .  M D  2@852 

I n t er na 1 I n f o r ma C i o n  B r a nc h . USCG Headqua r tars 2121593 

M i dge t t ,  R a ndy ; Gove rno r s  I s . , NY 1 0004 

Now let's i mag ine that B ruce P imental  m oves to the S i l icon 
Val ley. We' l l  need to  change h is  address . Type: 

- * 

C * / S e a t t l e ,  WR . 9 8 1 1 8 / Sunnyva l e .  CA 9412187/ 

Now check you r  f i le by typ ing - * 1 * .  You shou ld  see: 

P i men t a l ,  B r uce A . ; Sunnyva l e .  CR 9412187 

P i men t a l . B r u c e  A . ; Sunnyva l e .  CA 9412187 

R a i nbow , t , I<Y 4 @059 

Puci<e t t .  D a  I e L . ;  Rocl<v i l l  e .  M D  2@852 

I n t e r n a l I n fo rma t i o n  B ra n ch . USCG Headqua r te rs 2@593 

M i d ge t t . Randy; G o v e r n o r s  Is • •  NY 1 1211211214 
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This samp le  ed i t ing session shou ld  g ive you a feel for the  08-
9 Ed i t app l i cation .  P ractice by add ing  a n u mber  of names and 
add resses from your personal  te lephone boo k .  

A s  y o u  p ractice, t ry some of the commands l isted below. O u r  
table g ives you an overview o f  t h e  ed i t ing commands t hat you' l l  
need to get sta rted . After you master these, study the o perati n g  
system manua l  you rece ived with 08-9 Level I I .  You' l l  have the 
E d i  t too l aced i n  no t i me. 

TABLE 4-A: Beginning Editing Commands 

Keys 
space bar 

ENT ER 

+ 
+6 
+* 

/ 

-4 
-* 

C/o l d  s t r i ng/new s t r i ng/ 
C3/o 1 d  /new / 
ClVbad word/good w o r d /  

Action 
I nse rts text fol lowi n g  t h e  space at t h e  position 

of the ed i t  poi nte r. 
M oves edit pointer fo rward o n e  l i ne. 
M oves edit  po inter fo rward one l i ne.  
M oves edit  pointer fo rward s ix l in es .  
M oves edit  poi nter to bottom of f i l e .  
Moves ed i t  poin te r  to bottom of f i le. 
Moves edit  p o i n te r  back one l i ne.  
M oves edit  pOi nter back fou r  l i nes. 
Moves edit pointer to top of f i le .  
Changes fi rst "old str ing"  to "new str ing ."  
Changes next t h ree occu rrences of  "old" to "new." 
Changes every "bad word" t o  "good word . "  

Ed i t has many other commands that can make your ed i t ing  
easy. After you m aster these, d ig i n  and we' l l  g o  to work  on a long  
procedu re f i le. 

Here's the one th ing  you m ust a lways remem ber. When you 
g ive one of the commands above to Ed l t, you m ust  start typing 
it  at the fi rst character posit i o n  in the l i ne. I f  you press the space 
bar f i rst, Ed i t wi l l  i nse rt the l i ne  you type. 

F ina l ly ,  when you a re sat isf ied with your d ata f i le and a re 
ready to stop ed i t ing , don't  forget to type: 

a 

This causes E d i t to save your  f i l e  i n  your  cu rrent d ata d i rectory 
and retu rns you to the shel l .  

___________________ E DITI N G  PROC E D U R E  FILES 

Practice ed i t ing  some Eng l ish  lang uage f i les f i rst.  When 
you're ready  to m ove on ,  jo in  us here and we' l l  g ive you a few t i ps 
to he l p  you ed i t  your p roced u re f i l es .  

F i rst ,  cons ider  t h e  c o l o r  c h art  we d iscussed i n  the  last  
chapter. Red , whi te and b lue make sense. The n u m bers '4 ' ,  '0' and 
'1 ' somehow j ust don't seem to make i t  i n  the real wor ld .  
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Why don 't you type the real name for the co lors you want 
when you def ine your  w indows? After you have entered the 
complete procedure f i le, you can go back and  use Ed i t 's g lobal 
c hange funct ion to change each occu rrence of "red" to "04," each 
"white" to "0," etc. At least you' l l  fee l l i ke you u nderstand  what 
you a re try ing  to create. 

I n  fact, there are some th ings you wi l l  be typ i ng wh i le  c reating  
custom ized w indow devices that won't mean m uch i n  Eng l i sh .  For 
exam ple, how on earth  would you ever guess that d i s p l a y I b  20 

means "Make a Device Wi ndow"? Why don't  we ca l l  it M al<eDW when 
we type our long proced ure f i le? You can use Ed i t 'S g l obal ed i t ing 
featu re to t ranslate i t  into a fo rm OS-9 can d igest. 

If we play our  cards r ight ,  we m ay even be able to put the 
g loba l  change commands needed to convert o u r  Eng l ish lan­
g u age proced ure f i les back to OS-9 usable procedu re f i les i n  a 
spec ia l  ed it command f i l e  we can red i rect i nto Ed i t. I f  we do th is, 
you ' l l  be ab le to sit back and watch w h i le Ed i t  does the work 
automatical ly. 

We' l l  take a l oo k  at an  Eng l i sh  lang uage vers ion  of our  
proced ure f i rst. Then , we' l l  convert i t  to a val i d  OS-9 procedure 
f i le  and test it on our  Co lor  Com puter. 

THE LISTING: Eng l i shSc reen 

echo Create four t ext windows and 
e cho s everal ove r l ay windows 
e cho on the same s cr e en . 
display a 
echo New window device s w i l l  be 
echo named WI W2 W3 and W4 . 

* Not ice  that we cou l d  not type /Wl 
,'( in the Echo command l ine above 
,'( We cou l d  do thi s  by typing doub l e  quot e s  
>'< around the ent ire l ine . . .  l ike th is : 
,'( 
d isplay a 
echo "New window name s : /WI , /W2 , /W3 and /W4 ! "  
,'< 
* First , create four windows on the same s creen 
* Make it  an 8� X 2 4  text s c re en 

,'( The " - z "  t e l l s  wcreate to take i t s  input 
,'( from the s t andard input path , which is the 
* Not i c e  that we 
,'e put the informat ion it  needed  on the next 
* four l ine s . Norma l ly , a blank l ine woul d  have 
,,( fol l owed our four l ine s of w indow de f init ions 
"Ie but we put an a s t e ri s k  be cause it caus e s  OS - 9  
,'( to show you what i t  i s  do ing " l ive " wh ile  you are 
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* running the procedure f i l e . 
�'( You shou ld run this procedure file from a window 
* devic e ,  i e , /Wl , /W2 , etc . Do not run it from a VDG 
�'( device l ike /TERM . 
'k 

wcreate z 

/wl s=2 � 2 8 �  2 black whi t e  b lue 
/w2 � � 8 � 2 whi t e  b lack b lue 
/w3 � 4 8 � l� black red blue 
/w4 � 14 8 �  l� black cyan b lue 

* Print a Banner in Window /W2 
�'< 

clears creen >/w2 
echo Color Computer Window C l a s s room >/w2 

,'( Create an Overlay on the right end of window /W2 

makeoverLay 3 � � 2 �  b l a c k  magenta ye llow>/w2 

* Now Pr int the Date and Time in that window 

date t >/w2 
* 

,'( Ident ify windows /W3 and /W4 

Echo We l c ome to Window /W3 >/w3 
Echo We lcome to Window /W4 >/w4 
,,< 

* Now change the Color of the c ommand window t o  Cyan 
,'< 

background cyan >/wl 

1< And change the border c olor t o  red 
i( 
border red >/wl 
1( 

* Make the background of window /W3 blue 

background blue >/w3 
clearscreen >/w3 
echo I ' m s t i l l  W indow Three >/w3 

* D isplay a dire ctory l is t ing in window /W4 
�'< 

dir x >/w4 

i< Creat e an over lay window c over ing your f i l e  names 
,'< But , t e l l OS - 9  to save your d i re c t ory l is t ing 
"1< 

makeoverlay 2 2 4G 6 wh ite black >/w4 
,,< 
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* D i sp lay a m e s sage in the ove r lay w indow 

echo He l l o  from Over l ay iHndow Numbe r  One >/w4 
* 
)'( Two over l ay windows a r e  bet t er 
* Not ic e  tha t the coor d ina t e s  of the s econd window 
* a re r e l a t ive to the devi ce w in dow , not the f i r s t  

)'< over lay window as you might suspe c t . 

makeove rlay 4 4 4 6  2 b lue ye l l ow >/w4 
)'( 

"l< Make sure we know the Ove rl ay Window Works 
)'( 

,'( Not e  that the fol l owing l ine mus t a l l  b e  typed on one l ine . 
echo For the BEST OS - 9  Theory READ The Comp l e t e  Ra inbow Guide to O S - 9 >/w� 

,,( To d i s p l ay text on an open ove r l a y  window , we s en d  
* the t e x t  to the d evice window i t  ove r l ay s . 

* S tart an 05 - 9  Sh e l l  in window /Wl 
,'( 

s e lectw indow >/wl 
she l l  i=/wl& 

Create the f i l e  above us ing  E d i  t. To do th is, type: 

l oa d e d i t 
ed i t 1 i shSc r een 

After you see Edi t'S E :  prompt, type the proced u re f i l e, j ust 
l i ke you typed the n ames when you were work i ng with the add ress 
f i l e  ear l ie r  in th is  chapter. Don't  forget to press the space bar 
before you e nter each l i ne .  

You may sk i p  typ i n g  the comment l i nes if you want .  They  are 
the l ines that beg i n with an  aster isk ( * ) .  H owever, by add i ng 
com ment l i nes to your  p rocedure f i les when you f i rst type them, 
you wi l l  be ab le  to te l l  what you were try ing  to do when you p u l l  
t h e  l isti ng  o u t  o f  a f i le fo lder a n d  try t o  run i t  s i x  months l ater. 

TRANSLATING YOUR COMMAN DS MANUALLY ____________ _ 

After you have typed i n  the p rocedu re f i le ,  exit  E d i  t by typ i n g  
a q i n  the f i rst pos i t ion fo l lowin g  t h e  E :  p ro m pt.  Th i s  saves the 
p rocedu re f i le you typed in  an  0 8-9 f i le n amed E n g l i shSc reen. 

That f i le w i l l  be sto red i n  your current data d i rectory. 

S ince you l oaded the [di t m od u le i nto you r  Co lor  Comput­
er's memory before you began to enter the  p roced u re f i le ,  you w i l l  
b e  a b le to re-enter E d i  t and g o  r ight  back t o  work q u ic k ly .  But  
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f i rst, you w i l l  want to save a copy of the Eng l ish l anguage vers ion 
of  your f i le ,  E n g  I i  s h 5 c r e e n .  Type: 

copy Engl i sh S c r e e n  M a k e S c r e e n s  

You can now keep the  Eng l ish lang u age vers ion of your f i l e  
i ntact .  Th is  w i l l  h e l p  you  t rans late the actu al p roced u re fi l e, 
Mai<eSc r e e n ,  when you look at it months f ro m  now. But now,  it 's 
t ime  to t rans late M al<eSc reen i n to a fo rmat 08-9 can u nderstand .  
We' l l  m ake the  f i rst change manua l ly .  Then , we' l l  show you how 
to  do the  job autom at ica l ly .  I n  fact, you ' l l  be ab le  to use the  
T r a n s  1 a t e  f i le we descr i be over and over  aga in  i f  you l i ke t h is 
tec h n ique .  F i rst, type: 

edt t M a l< e S c r eens 

At Ed i t'S E :  prompt, type: 

E :  c . b l a c i< . 2 .  

E d i  t w i l l  echo the  l i n e  that you j ust changed and you w i l l  
notice t hat t he n u m ber  2 has been su bsti tuted for t h e  word b 1 acl< .  
08-9 understands 2 when you  d isplay it  i n  a w indowing command .  
I t  wou l d  not have u nderstood t h e  word b l a c k .  

Now ex i t  E d i t tem porar i ly  by typ ing  a q i m med iate ly fo l lowing 
the E :  prompt .  Ed i t w i l l  save a new copy of M a l< e S c r e e n  that 
conta ins the  s i ng le change you m ade.  

M a k i ng a dozen c h an ges m a n u a l l y  cou ld  beco m e  q u i te 
ted ious.  Once agai n ,  h owever ,  the  mag ic  of 08-9's red i rect ion 
saves the day .  By red i rect i n g  the  i nput o r  output  of an  08-9 
appl i cat ion we can often perform m i racles.  The p rob lem at hand 
i s  a perfect examp le .  

Run  OS-9's E d i t too l  aga in  and type in  the fo l lowing l i nes. 
Remember w h i l e  work in g  w it h i n  t h e  ed i tor  t hat you m ust p ress 
the  space bar before you beg i n  typi n g  each l ine .  

ed t t T rans l a t e  

When the  E :  p ro m pt appears, type: 

T H E  L I ST I N G: T ra ns l a te 

elf: . wh i t e . � .  
_ ok 
C�'( . b lue . l .  
_ '·k  

C..,I( . b lack . 2 .  
- -{( 
C"'k . gr e en . 3 .  
_ 'k  

C,'( . re d . 4 .  
_ 'k  

c ·l(  . y e l l ow . s .  
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- *  
c,-r . magenta . 6 . 

c'i( • cyan . 7 . 

c* . makeoverlay . d isplay 1b 2 2  1 .  

c* . background . d i s p lay 1b 3 3 . 
- *  
c* . border . di s play lb 3 4 . 

c* . c learscreen . d i s pl ay c .  
- *  
c* . s e l e c twindow . di sp lay lb 2 1 . 
- *  
q 

After you have typed these l i nes, you can exit the ed ito r to 
save you r  new fi le .  I t  w i l l  be stored i n  you r  cu rrent data d i rectory. 
I ts name w i l l  be T r ans l a  t e .  

After you t ry th is  method,  you ' l l  p ro bably want to add many 
addi t iona l  l i nes to the f i le  T ra n s l a t e.  You cou ld use names l i ke 
T e x t W i n80, T e x t W i n 4 0 ,  H i Res W i n2 C o l o r , H i Res W i n4 C o l o r ,  Med ­
Res W i n4Co l o r  and MedResW i n 1 6Co l o r. 

These names wou ld t rans late to "d isplay 1 b 20 02," "d isp lay 
1 b 20 0 1 , " "d isp lay 1 b 20 OS," "d isp lay 1 b 20 07,"  "d isp lay 1 b 20 
06" and "display 1 b 20 08. " I f  you feel other names wou l d  make 
more sense, the bal l 's in you r  court. Name that w i ndow! 

T ime out fo r a warn ing !  Before you beg in ,  dec ide how you 
a re go ing  to type these names. MedResW i n4C o l o r  i s  easy to read 
and understand .  But, medresw i n4 co l o r  is much eas ier  to type. 
U nfortunately, we have a "gotcha!"  I f  you h ave typed m e d r e s w i n -
4co l o r  i n  you r  E n g l ish  language procedu re fi le a n d  MedRes W i n -
4 C o l o r  i n  yo u r  T r a n s l a t e f i l e ,  E d i t  w o n ' t  b e  a b l e  t o  f i n d  
medresw i n4co l o r  and you r  p rocedure f i le w i l l  not be t rans lated. 
I f  this happens and you t ry to run i t  with 05-9, i t  w i l l  not work.  
0 5-9 won't  recog n ize med r e s w i n 4 co l o r  e i t her .  I n  c o m p uter  
speak, E d i  t'S change funct ion i s  "case sensit ive." 

Back to w o r k .  You h ave typed i n  an E n g l i s h  l a n g uage 
procedu re f i l e  and a specia l  command fi le  for the 05-9 E d i  t too l .  
T r a n s l a t e w i l l  l et you a u t o m at i ca l ly t ra n s l ate  you r E n g l i sh  
language p rocedu re f i le  to 05-9 window ta l k .  To perform th is 
mag ic feat, type: 

ed i t �441( Mal<e5c reens < t rans l a  te 

That's a l l  there is to it .  The 05-9 Ed i t tool w i l l  do the rest. 
Before you type the command l i ne above make sure t hat you have 
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tu rned off the pause featu re i n  the w i n d ow y o u  are r u n n i ng E d i  t 

in .  I n  case you need a gent le  re m i n der,  you can d o  that by typ i n g :  

tmode p a use 

The res u lt of y o u r  tra ns lat ion is s h own in the l ist i ng of t h e  
f i l e  Make5c reens that fol lows. 

The power i n  the E d i  t command f i le  T ra n s l a  te comes from 
the fact t h at you o n ly need to type it in o n ce. After you h ave done 
that, you can use it to translate your  Eng l ish  language p roced u re 
fi les to 08-9 wi ndow tal k  fo rever. You w i l l  probably want to enter 
more E n g l i s h  lang uag e  defi n i t ions  i nto T r a n s l a t e so t hat a l l  of 
the 08-9 featu res you use reg u l ar ly wi l l  be ava i lab le  i n  E n g l i s h .  

You ' l l a l s o  m ost l i ke l y  w a n t  t o  c re ate a n ot he r  t ra n s l ate 
com m a n d  f i l e  for t h e  m a n y  08-9 h i g h  r e so l u t i o n  d ra w i n g  
commands.  Most o f  t hem can b e  generated from the 059 : p ro m pt 
usi ng the 0 l a ':j  too l.  

In the future, you may wind up p u rc h as i n g  one of the more 
advanced 08-9 too l k i ts .  T he r e  a re severa l  o f  t h e s e  u t i l i t y  
packages on the m arket and a l m ost  a l l  o f  t h e m  a r e  fu l l  of f i lters 
that you can use i n  a n  08-9 p i pe l i ne. The TR - fo r T ra n s l i te rate 
- tool is one of t h e  most popular  and can be fo u n d  in most of 
the pac kages. 

Most vers ions  of TR let you tran s late a f i l e  o n  a character per  
character bas i s .  However, at  least o n e  T R  we know o f  lets  you 
trans late ent i re Eng l is h  l a n g uage words .  This o n e  wo u l d  come i n  
handy h ere a n d  you c o u l d  d o  the same j o b  you d i d  with your  E d i  t­

based T r a ns l a te f i le .  Yo ur co mmand l i ne would look l i ke t h i s: 

t r  "c l e a rse reen "d i s p l a y e N  E n g l i sh5e reens > Mal< e Se r eens 

I f  you p l a n  on u s i n g  t h i s  T R  to trans late you r  E n g l i s h  l a n g u ag e  
proced u re f i les t o  08-9 window t a l k ,  y o u  wi l l  most l i ke ly want to 
bu i ld a p roced u re f i le that loads TR and then r u n s  it a n u m ber of  
ti mes - once fo r eac h t ra ns lat ion you n eed to make. 

( 
When TR f i n i shes,  yo u r  proced u re f i l e  w i l l  u n l i n k  T R  and retu rn 

you to the 059 : p ro m pt. T h i s  is the type of j o b  that is made to 
be done i n  t h e  bac k g ro u n d  w h i l e  y o u  are u s i n g  yo u r  C o l o r  
Computer t o  d o  other work, o r  p lay. Remem ber, t o  te l l  08-9 t h at 
you wa nt it to r u n  these TR p rocesses in the bac k g ro u n d ,  you wi l l  
need to p u t  a n  a m persand ( &) at the e n d  o f  each command l i n e  
in  you r  proced u re f i le.  T h i s  c h a racter te l ls  08-9 t o  r u n  t h e  process 
it is  start ing in the bac k g ro u n d .  

Wh i le you're sti l l  l ea r n i n g  about co m p ut in g ,  E d i  t a tool t h at 
comes with 08-9 Level l i o n  the Color  Co m p uter - does t h e  
translat ion j o b  q u ite n i cely. Here are t h e  resu lts after w e  u sed 
"translate" to g et from E n g l i s h  to 08-9 wi ndow tal k .  
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THE L I ST I N G :  Mal<eSc reens 

e cho Create four t ext windows and 
e cho s everal overlay windows 
e cho on the s ame s c r e en . 
d isp lay a 
echo New window devic e s  wil l be 
e cho named WI W2 W3 and W4 . 

�'< Not ice that we coul d not type /WI 
�'( in the Echo command 1 ine above 
* We could do this by typ ing double quotes  
* around the  ent ire l ine . . .  l ike this : 
* 
d isplay a 
e cho " New window name s :  /W1 , /W2 , /W3 and /W4 ! "  
* 
* F ir s t , create  f our windows on the s ame s c reen 
* Make it an 8� X 24 t ext s creen 

* The " - z "  t e l l s  wcreate to take its  input 
* from the s tandard input path , wh ich is the 
* Not ic e  that we 
* put the informa t ion i t  needed on the next 
* four l ine s . Norma l l y ,  a blank l ine woul d  have 
* fol l owed our four l in e s  of window de f in i t ions 
* but we put an a s t e r is k  becaus e it caus e s  OS - 9  
* to show you what it i s  do ing " l ive " wh i l e  you are 
,It runn ing the pro c e dure f il e . 
* You shou l d  run th is pro c e dure f il e  from a window 
,'( d evice , ie . /WI , jW2 . e t c . Do not run it from a VDG 
'1( device l ike /TERM . 
�'< 
wcreat e - z  
/wl - s�2 � 2 8 �  2 2 � 1 
/w2 � � 8� 2 � 2 1 
/w3 � 4 8� 1� 2 4 1 
/w4 � 1 4  8� 1� 2 7 1 
* 

* P r int a Banner in Window /In 
* 
display c >/w2 
echo Color Computer Window C l a s s ro om >/w2 
* 
* Create an Overlay on the r ight end o f  window /W2 
* 
display 1b 2 2  1 3 �  54 2 �  2 6 5>/w2 

* Now Print the Date and T ime in that window 

date t >/w2 
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* 
* Ident ify windows /W3 and /W4 

Echo We lcome to Window /W3 >/w3 
Echo We lcome t o  Window /W4 >/w4 
* 
* Now change the Color o f  the command window to Cyan 
* 
display lb 3 3  7 >/wl 
* 
* And change the d i splay lb 3 4  color to 4 
* 

display lb 3 4  4 >/wl 
* 

* Make the display lb 3 3  o f  window /W3 1 
* 
display lb 3 3  1 >/w3 
display c >/w3 
echo I ' m  s t i l l  Window Thre e >/w3 
* 
* D isplay a directory l i s t ing in window jW4 
* 

dir x >/w4 
�( 

* Create an overlay w indow c over ing your f i l e  names 
* But , t e l l  OS - 9  to save your direc tory l i s t ing 
�'< 

display Ib 2 2  1 2 2 4 C  6 9 2 >/w4 
* 

* Dis play a m e s s ag e  in the ove r lay window 
* 
echo Hello from Over lay W indow Number One >/w4 
* 
* Two overlay windows are better 
* Not ic e  that the coordina t e s  o f  the s ec ond w indow 
* are relat ive to the device window , not the first  
* overlay w indow as  you might suspect . 
* 

display lb 2 2  1 4 4 4 6  2 1 5 >/w4 
* 

* Make sure we know the Over l ay Window Works 
�.( 
* Not e  that the fol low ing l ine mus t  a l l  be typed on one l ine . 
echo For the BEST O S - 9  Theory READ The Comp l e t e  Ra inbow Guide to OS 9 
>/w4 
* 

�, To d is p lay text on an op en overlay w indow , we s end 
�.( the t ext to the device w indow i t  overlays . 
�'t: 

* Start an OS 9 Shel l  in window /Wl 
-If 

display lb 2 1  >/wl 
shel l  i=/wl& 
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Compare the l isti n g  of M a l<eSc reen a bove to the i n d iv idua l  OS-
9 com m an d  l i n e s  you  typed i n  C h a pter  3 .  T h ey a re a l m ost  
ident ica l .  

The W c rea t e  command l i ne i s  the major except ion .  You need 
to use a d if ferent syntax when you use Wc r ea te i n  an  0$-9 
p rocedu re f i le. The secret to that syntax l ies i n  the z opt ion at  
the end of the com mand l i ne. 

Essent i a l ly the z lets  Wc rea ts te l l  the 0 8-9 shel l ,  "Hey, get 
my i n put  from t he standard i np u t  path .  I don 't wan t  to wait a l l  day 
for some jerk to type my commands . "  

S i n ce W c r e a te i s  be i n g  r u n  f rom wi th i n  an  0$-9 p rocedu re 
f i le, the standard i n put  path i s  a l ready feed i n g  the characters from 
the f i le i nt o  the she l l .  After Wc rea t e  i ss ues the z o pt ion ,  i t  a lso 
w i l l  get i ts characters from the p rocedu re f i le. The next four l i nes 
conta i n  o u r  i n pu t  to Wc rea t e o  

We m ade one off-the-wa l l  c h a n g e  i n  the p roced u re f i le  
Mai<e5creen.  N o rma l ly ,  you m u st fo l low the l is t  o f  w indows you 
are def i n i n g  with Wcrea t e  with a b la n k  l i ne in  you r  p rocedu re f i le .  
I f  you do th is ,  h owever, W c r e a  t e  sends you back to the w indow 
that you u sed t o  start the p roced u re f i le and you w i l l  not be able 
to watch the m ag i c. 

We wanted you to see everyt h i n g  pop on t he screen l i ve w h i le 
the p roced u re was ru n n ing .  I n  the p rocess, we d iscovered that i f  
we fa i led to term i n ate Wc rea wi ndow l ist w i t h  a b lank  l i ne, 
W c : e a t e  wou ld s i mp ly  send i ts "usage" or  he lp  message to the 
w indow that started the p roced u re f i le .  But ,  i t  leaves the screen 
receiv i n g  your  new w i n d ows act i ve and you can s i t  back and watch 
the s h ow.  

We o n ly u sed a handfu l  of the  w indowing commands ava i lab le 
in  OS-9 Level I I  i n  th is  chapter. Genera l ly.  the OS-9 windowing 
too ls  work in  the same manner  and a re generated w i th  the O i sp l a \d 
t oo l .  A n  exce l lent  descr ipt ion of a l l  avai lab le w indow in g  com­
mands  is l i sted i n  a l p habetical o rder i n  the Windows section  of 
the 0 8-9 Level I I  manua l .  

PROCEDURES CAN H E L P  R E M OVE WI N D O WS _____________ _ 

Whi le you a re perfect ing a p rocedu re f i le l i ke M a l< e5c reen,  you 
w i l l  f ind you need to debug you r  i n st ruct ions  severa l t imes before 
you get the w i ndows to look j ust the way you want  them to look.  
To s u rv ive th is p rocess, you must f ind a way to remove the i nfer ior 
w i ndows before you make another atte mpt. 

Every t ime you run Mal< e5c reen or a s i m i lar  p rocedu re f i le, you 
w i l l  generate four  n ew w indows. If you merely edit you r  p roced u re 
f i le  and run i t  aga i n .  you w i l l  run  i nto a l l  k i n d s  of p rob lems and 
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you'll find yourself memorizing the definition of Error Number 1 84 
- Window Already Defined. 

You'l l remember from Chapter 3 that you can close a she l l  
running in your windows by typing: 

e x  

But, the window the shell was running in will remain open. 
You must then remove the window w ith the 08-9 "device window 
end" command, I b2 4 . You do that like this: 

That command line will re move window / w 4 . But, what about 
the other four windows? You got it. You'll need to type that 
command line three more times. The next time you can redirect 
the output to window / w 3 ,  etc . That could be a real pain. But 08-
9 has several tools that can speed us along . 

---------_________ USE T HE SHELL' S E D ITIN G  KEYS 

After we enter the command line above and the 059 : prompt 
returns, we can si mply hold down the CTRL key and press the A 
key. In a split second our previous command line will pop back 
on the sc reen. The cursor wil l  be sitting immediately after the 4 

in /w4.  

Press the bac k arrow on you r Color Computer keyboard until 
the curso r backs over the 4. Then, type a 3 in place of the 4 and 
press ENTER again . Next time, use the same technique to change 
the 3 to a 2, and then the 2 to a 1 .  Almost painless. But, there's 
a better way. 

You guessed it. Since you' re going to be debugging for an 
hour or more, you may want to use the OS-9 S u i  I d  tool or E d i  t 

to enter a short procedure file . We called ours l< i 1 1 4W.  It looked 
like this. 

d l sp l ;) lj  Ib 2 4  >/w4 

d l sp l a lj lb 24 '>/1.J 3 

d l. sp l a ':J I b  24 ;,/w2 

dl sp l a LJ Ib 2 4  >/w l 

You must be careful when you remove windows, especially 
those that are being used by copies of the shell. If you don't, it 
is possible to create pure pandemonium. For example, if you 
reverse the list in the procedure file above to remove / w l ,  / w 2 ,  

/w3 and / w 4  in that order, it  will not work. It  will remove all four 
windows. But after you kil l  window / w 4 ,  the system wil l  get lost 
because it doesn't know where to go and your Color Computer 
will hang up. 

The best way to avoid this problem is to keep one window 
device or the / t e r m  device open a n d  running a shell at all times. 
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T h i n k  of i t  as the h o m e  w i n d o w .  When yo u open and c lose 
w i n dows, do i t  from the h o m e  window.  Fo l l o w i n g  t h i s  protocol 
s h o u l d  keep you out of t ro u b l e .  

I f  y o u  u n de rstand how OS-9 works, you wi l l  k n ow w h at ; s  
happe n i n g  when you open a w i ndow and sta rt a s h e l l  a n d  c a n  feel 
at ease when you open a n d  cl ose w i ndows, a n d  start and k i l l  
s h e l ls .  Yo u ' l l  k n ow w h i c h  w i n d ows you can k i l l  a n d  w h i c h  you 
can't k i l l  because you u n derstand t h e  h ie ra rc h y of OS-9 pro­
cesses. T h is is a good p l ace for an explanat i o n .  

IT' S EA SY TO CREA TE PRO CE SSE S _________________ _ 

You' l l  f i n d  that i t  i s  very easy to start a new p rocess with 
OS-9. I n  fact,  the she l l  and kernel d o  most of t he work for  you. 

To c reate a new process, type the name o f  the modu l e  or 
the f i le that conta i n s  the modu l e  t h at conta i n s  the p rog ram - at 
the 059 pro mpt. When you d o  t h is ,  you a re pass ing a req u est for  
a part i c u l a r  act i o n  to t h e  OS-9 shel l .  When you ma ke t h i s  req u est, 
you m ust  a lso g i ve t h e  s h e l l t h e  n a m es of any f i les or other 
i n fo rmati o n  the new p rocess w i l l  n eed.  

The s h e l l  f i rst tr ies to f ind a mod u l e  with the name you gave 
it  in the m o d u l e  d i rectory. Remem ber, t h i s  d i recto ry conta i ns t h e  
n a m e  o f  a l l  m o d u les t hat are presen t  i n  memory.  I f  i t  f i n d s  t h e  
n a m e  of yo u r  program i n  the module  d i recto ry, the s h e l l  w i l l  l i n k  
to t h e  mod u l e  a n d  ru n i t  for you .  

I f  t h e  she l l cannot f i n d  t h e  name of yo u r  p rog ra m  i n  t h e  
modu le d i rectory, it l o o k s  for  a f i le b y  t h e  same n a m e  i n  you r 
c u rre nt exec u t i o n  d i rectory. I f  i t  f i n ds the f i le ,  i t  wi l l  load it i n to 
mem ory, l i n k  to i t  and r u n  y o u r  p rogram. 

The kernel  sets as ide an area of me mory t h at your prog ram 
can u se for data storage.  It f i n d s  out how m u c h  m e mory yo u r  
progra m  needs by read i n g t h e  storage size va l u e  from the mod u le 
h eader.  

When the kernel  starts a n ew p rocess, i t  ass i g n s  a u n ique 1 0  
n u m ber to i t .  These 1 0  n u m be rs can range from o n e  to 65,535. 

I f  any of the steps above are u nsuccessf u l ,  t h e  s h e l l  d oes n ot 
c reate yo u r  process. Yet, i t  won't l eave you h a n g i n g .  I t  l ets you 
know w h at happened by p r i n t i n g  a m essage t hat conta i n s  a 
speci a l  error n u m ber that tel ls you what went wro n g .  
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________ PROCESSES, L I K E  PEOPLE, HAVE MANY C HARACTERISTICS 

OS-9 processes are a lot l i ke people .  I n  fact ,  i f  you t h i n k  of 
, OS-9 as a fam i l y  of processes, you w i l l  f i nd  it  much  easier to 

understand .  Let's l ook at the genealogy of a fam i ly of OS-9 
processes. 

When a process c reates another process, i t  becomes a parent .  
The new process is  ca l led a ch i l d .  Further ,  i f  the c h i ld creates 
another process, it a lso becomes a parent.  A p rocess can c reate 
any number  of c h i ld ren .  

Th is  who le  d i scuss ion  may seem absu rd . Yet ,  the fam i ly 
concept makes OS-9 m u ch easier  to u nderstand .  I f  you apply i t  
when you look at  the  output of the OS-9 Procs uti l i ty ,  you can 
almost v isual i ze a fam i ly t ree. 

____________ C H I L D R E N  I N H ER I T  TH E I R  PARENTS' PROPERTI ES 

Just as h u man c h i l d ren i n her i t  character ist ics f ro m  the i r  
parents, OS-9 c h i l d  processes i n he ri t  a n u m ber  o f  p ropert ies from 
thei r parent p rocess. 

For exam ple ,  each person us ing  a com puter  ru n n i ng OS-9 has 
been assigned a user n u m ber. I f  a person starts a p rocess , that 
process belongs to h i m  i t  carr ies h i s  user n u m ber. I f  that 
process then sta rts another process, the c h i ld process i n herits h i s  
user nu m ber a n d  belongs to h i m  a lso. 

Other propert ies that are i nherited by a ch i ld p rocess i nc lude 
the standard i n put  and output  paths, the process pr io r i ty ,  and the 
cu rrent execut ion  and data d i rectories. 

For exam p le,  i f  the standard i n put and output  path used by 
a parent p rocess is sen d i ng d ata to a w i ndow device named / w 7 ,  
any ch i l d re n  created by that  process w i l l  a lso send the i r  o utput 
to /w7. 

Li kewise ,  if you start a p rocess w i th  a l ow p ri o r i ty ,  a n y  
ch i ldren c reated b y  that p rocess w i l l  a l so have a low p rio rity. Th is  
i s  i mportant because the p rocess p rio ri ty te l ls  the  6809 m ic ro­
processor how i m po rtant a job  is to you . If you g ive a p rocess a 
low pr ior ity, the 6809 wi l l  g i ve it a very sma l l  share of its t i me.  

The bottom l i ne  you cannot remove a she l l  that has created 
other shel l s  (a pa rent)  u nt i l  the she l l s  it c reated ( its c h i l d ren ) are 
te rm i n ated . To d o  so i s  to c reate c haos wi th i n  yo u r  C o l o r  
Computer. 

___________________ OTH E R  WIN DOW CAUTIONS 

Fi rst, be carefu l when you typ e  on  you r  Color  Com puter 
keyboard . You w i l l  have to be extra caref u l  i f  you cut  your  teeth 
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on the  Co lor  Computer  1 o r  2 .  Remember  when you needed to 
h old  down the C L EAR key to e m u late the C T R L  key? O n  the Color 
Compute r  3, i t  i s  very easy to acc identa l ly p ress the C L EAR key 
w h i l e  you a re ho ld ing  down the  CTR L k ey - espec ia l ly  if you a re 
reac h i n g  for  the ESC key to send an  end of f i l e  s igna l .  

I f  you  do p ress the  CTRL-CL EA R  comb i nat ion ,  you  a re go ing 
to be i n  for an  i nteresti ng  s u r p rise the  n ext t i m e  you attempt to 
back space to correct a typ i ng e rror.  The left a rrow f lat  o u t  doesn't 
work. Actua l ly, it i s  work i ng  - but as one part of a keyboard 
mouse i nstead of as a backspace key. Be carefu l .  

Two m o re q uick  w i ndow n otes and we' l l  let you p ract ice u nt i l  
you wear  out  the keyboard. F i rst ,  i f  you p lan to c reate g raph ics 
w i ndows with the W c r e a  te too l ,  you m u st make s u re you have 
merged the s y s /s t d f o n t s  f i l e  i nto a g raph ics w indow - any 
g raph ics w i ndow w i l l  do - before you run  Wc r e a  t B .  I f  you ru n 
W c r e a t e  and then m erge i n  the  s y s /s t d fon t s  f i l e, you w i l l  not be 
ab le  to see a ny text on  your new w i ndow. You w i l l  see d ots i nstead. 

The easy way to solve th i s  prob lem is to add a l i ne  i n  your  
OS-9 start- u p  f i l e  to  merge s y s / s t d f o n t s .  S i nc e  the w indow 
d escr iptor  / w 4  has been p redefi ned to be a graph i cs w i ndow, we 
use the fo l lowi ng  l i ne .  

m e r ge s y s /s t d fo n t s  >/w4 

R e m em b e r  that  the s 'd s / s t d f o n t s  f i l e  o n l y  n eeds to  be 
merged i nto the system once. O n ce it is there,  a l l  w i ndows you 
c reate can use it .  

F ina l ly ,  i f  you have q u ite a b it of Color Computer 2 software 
t hat  ran on Level " Vers ion 2.00.00 of 08-9, you may want to r u n  
more t h a n  o n e  VDG w indo w. The VDG window i s  the 32-by-1 6 
g reen screen that comes a l ive when you f i rst boot OS-9. S ince 
i t  e m u lates 08-9 Level  I I , most software w ritten for Level  I 08-
9 on the Color Computer 2 can a lso run on  the Color Compu te r  
3 .  But ,  what i f  you want t o  r u n  o n e  Leve l l p ro g ra m  in  o n e  w indow 
wh i le you a re running another  i n  / t e rm? Remem ber, " t e r m  i s  the 
on ly  Leve l I compati b le  window.  

F i rst, p ick  a wi ndow. Make s u re that i t  i s  not act ive, and ru n 
the  08-9 D e l n l z  toot on  it  Then ,  ru n the 08-9 X m o d e  tool to  set 
the n u m ber  of l i nes on the screen to 1 6  and the type to 1 .  After  
yo u  do th is, you can I n l z  the w indow and open a path to it .  When 
you see i t ,  you 'l l  be back i n  g reen screen heaven .  Here's what the 
command sequence looks l i ke :  

d e i n i z  / w 3  
xmode / w 3  type=l p a g= l G  
s he l l i = / w 3 &  

T hat's i t  for w indowing .  I n  the n ext  chapter we' l l  c reate a s m a l l  
com mand w indow and a la rge g ra p h i cs w indow. We' l l  he lp  you 
get the a rt ist in  you out  of  the c loset as we exp lore the  many OS-
9 d rawing commands .  

66 



CHAPTER 5 

g ett i n g ready to d raw 

O u r  goal  i n  th i s  c hapter i s  t o  show you h ow you can set u p  
your  system t o  work o n  several m ajor  p rojects at t h e  same t i m e. 
When you are through .  you ' l l  k now how to w rite a p rocedu re f i le  
that wi l l  auto m at ica l ly  p repare your  Color  Computer for the  d ay's 
work. You ' l l  a lso pick up a few m o re t ricks and 08-9 s ubtleties 
along the way. 

You r  Color Com puter w i l l  automatical ly open four  w indows, 
start ing a screen ed itor in one w indow and BAS I C09 in another. I t  
w i l l  leave a she l l  you can  use to run scores of addit ional  08-9 tools 
in  a th i rd w i ndow and c reate a d isp lay-on ly screen where you can 
print  messages or  stu d y  the output  o f  your  prog rams.  You wi l l  be 
able to switch f ro m  test i n g  a BASI C09 procedu re to wr i t i n g  a 
paragraph of d oc um entat ion  a bout  i t  w it h  a s i n g le keystroke.  The  
VDG g reen screen w i l l  a l so  be ava i la b le for  add i t iona l  tasks. 

By us ing  our procedure f i le as a model , you can set up a 
sim i lar env i ron ment  to d o  the work most dear to your  heart .  For 
example ,  you c o u l d  start a screen ed i tor  i n  o n e  w i n d ow, a 
spreadsheet prog ram i n  another, a d atabase program i n  a t h i rd 
and a profess iona l  d rawi ng app l icat ion  i n  a fou rt h .  W i th  a s i ng le  
keystroke, you  cou ld  then  take a look  a t  the latest f i n anc ia l  d ata, 
prepare an i l l u st rat ion or  ponder the m ai l i n g  l i st for the sales p itch 
you are wr it i ng .  
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After sett i ng  u p  a model  work env iro n ment, we' l l  start your 
i ntrod u ct ion to the powerfu l g raph ics pr im it ives you can use 
d i rect ly  from the OS-9 Level I I  command l i ne .  We' l l  show you how 
to wr i te a p rocedu re f i le that wi l l  set you up  with a two-window 
screen where you can exper iment with OS-9's g raph i cs c u rsors. 

I n  th i s  chapter you ' l l  learn how to use the g raph ics cursors 
by typ ing  short commands at the OS-9 p ro m pt.  Learn ing  how 
t h i ngs work at th is low level w i l l  help you understand what is 
happen ing  when you use the same commands from BASI C09. I n  
the next chapter we' l l  g ive you a br ief  i nt roduction to BASI C09, the 
h i g h  level language that comes with OS-9 Level l i o n  you r  C% r 
Computer. Then.  we' l l  move back to the d raw i n g  board and  he lp 
you draw a few pictu res from the OS-9 com mand l i ne and BASI C09. 

Whi le  we're d rawin g  with the OS-9 O i sp l a \:j tool ,  we' l l  show 
you how you can put  several d rawing commands i nto a p roced ure 
f i le to create an i m pressive graphics p resentat ion .  Once you've 
completed a d ress rehearsal and are satisfied w i th the p ictu res 
you 've c reated, we' l l  show you how to red i rect the output of you r  
p roced u re f i l e  i nto  another f i le .  Th is  f H e  wi l l  conta i n  o n l y  t h e  actual 
codes the 08-9 D .l sp l a \:j  tool  sends to your w indows to perform 
d rawin g  mag ic .  Fi n al ly, we' l l  show you how you can merge this 
new f i le to the wi ndow of you r  choice for automated, h igh-speed 
d rawi ng .  

S ince we're start ing to tack le  more amb it ious assig n ments i n  
each chapter, we thOUgtl t  th is wou ld  b e  a good ti me t o  show you 
how to set up  you r  system so you can work without  stopp i n g .  After 
you emu late th is  p roced u re wit l'! you r  own app l i cat ions p rog rams, 
you w i l l  no longer need to wait for your app l i cat i ons tools to l oad 
i n to memo ry when you change from one to the other.  

In fact ,  we' l l  show you how to work in a manner  that won't 
req u i re you to exit your appl icat ions p ro g rams.  T h i s  means you 
won 't even have to wait fo r them to start up. They' l l  be ready to 
work i m m ed iately .  We c reated an OS-9 procedu re f i le to d o  the 
job .  

Actua l ly ,  we set u p  two p rocedure f i les.  T h e  f i rst  is  our  
standard S t a r t U p  f i le ,  wh ich  is a lways stored on  the root d i rectory 
of the work ing  system d isk .  O u r  second p roced u re f i l e  is  named 
5 t a r  t A p p s .  

We set up our :':i t a r t U p  f i le to do only those jobs that we need 
to do every time we start ou r computer. I t  is i mportant that you 
remem ber the jobs you need to do m i g ht be d i fferent  becau se you 
are us ing  d i fferent peri phera l  hardware. But, you can use o u rs as 
a model .  

After you exper i ment  with S t a r t U p  and S t a r  t A p p s  a few t imes 
and ponder the issues, you ' l l  see how you can c reate a n u m ber  
of d ifferent S ta r tFlpps f i les that let you  do d ifferent types of work 

68 



with you r  Color Computer. 

THE LISTING: S t a r t Up 

'If 
'If Lock she l l  and s td u t i l s  into memory 

'If 
link she l l  
'If 
echo * D a l e S o f t  
echo * Dale and Es ther Pucke t t  
echo * Rockvi l l e , MD 
'If 
display a a 
'If 
'If Note we d i d  n o t  run the s e t ime 
'If tool because we are us Lng a 

'If real t ime hardware c lock . 
'If 
date t 
echo S e t t ing mon i t or type 

montype r 
* 
'If You have t o  run montype every t ime 

* you boot . Jus t a s  we l l  put i t  in 
* StartUp . 

* 
dl10f f  
* 
* Our cus t omiz e d  hardware r equire s 
* us to run d�of f . OS - 9  swit che s our 
* current execu t i on d ir e c tory a n d  
* current d a t a  d ir e c tory t o  /H�/GMDS 
* and /H� automa t i c a l ly when we b o o t  OS 9 .  

* However , the mot o r  in /D� c on t inue s 
* to run s o  we run " d�off t o  shut i t  o f f . 
* 
echo S e t t ing P r in t e r  I f ' s  
xmode /p I f  
* 
'If Our Ep s on printer r e qu i r e s  th i s  command . 
* 
iniz w7 
Echo Merg ing Fon t s  t o  /W7 

merge /dd/sys/s t d f on t s  >/w7 
she l l  i=/w7 &  
* 
* Now we ' l l l o a d  the appl icat ions 
* we know we ' l l n e e d  every t ime 
* 
Echo Loa d ing S c r e en E d i to r  

load d s  
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Echo Load ing RunB 
load runb 
Echo Loa d ing Ba s ic � 9  
load bas ic�9  
ie 

* You will  want t o  sub s t itute the 
* name of the s creen ed itor you 
it purchas e d  for " ds "  in the command 
,'t l ine above . " d s " i s  the name of the 
* file and modu l e  that contains our 
,'t s creen ed itor . 

e cho Type CLEAR for 8 �  Columns 

* It ' s  always a good idea to s end 
* me s s age s t o  c omputer operators s o  
-It you won ' t  leave them wondering 
* what to do next . 
* 

We have been extremely l i bera l  with our  comments i n  th is 
S t a r tUp procedu re f i le. You shou ld  do the same th i ng  when you 
c reate you r  custo m ized vers ion .  The comments w i l l  he lp  you 
determine  what you were tryi n g  to do i f  somet h i n g  doesn't  work. 
They w i l l  a lso he lp  you rem em ber what you d i d ,  months from now. 

Remember, to put  a comment l i ne i nto a n  OS-9 p rocedu re f i le ,  
you type an  aster isk (*)  i n  the f i rst co lu m n  of that l i ne .  

Can you see how to d isp lay you r  own person a l ized s ign-on 
m essages by using the OS-9 Echo tool ?  A l so ,  d i d  you n ot ice that 
we u sed the defau lt dev ice descriptor / w ?  - the one b u i lt i nto 
the 05'3Boo t f i le  t hat came with the OS-9 Master System Disk when 
we c reated wi ndow /w7? This gave us a qu ick  way to c reate an 
80-by-24 text w indow where we cou l d  start a she l l  wi th a b ig 
screen to work i n .  

Toward t he e n d  of o u r  S t a r t U p  f i le ,  w e  tel l 0$-9 to load the 
m ajor  app l icat ions p rog rams needed every t ime we start  up o u r  
Color  Computer .  T h e  choice here is  persona l  and  y o u  wi l l  fi n d  
i t  easy t o  fo l low o u r  model when you set u p  you r  o w n  system .  

O u r  screen ed itor g ives us  a conven ient  way t o  ed i t  text f i les. 
BASI C09 g ives a tool we can use to write q u ick  u ti l i ty p rograms or  
comp l i cated app l i cat ions.  A n d  we wi l l  need Run8, BAS I C09'S run 
t i me i nterpreter, every t ime we want to run a " packed" BAS IC09 

program. 

Later in the book we' l l  show you how you can merge severa l  
needed modu les i nto the G fx2 f i le  so they' l l be i n  memory every 
t ime you need them - without  us ing  any addi t iona l  memory. A lso 
i n  a later chapter. we featu re a s i m ple  screen editor wr i tten in 
BASI C09. I f  you haven 't p u rchased a screen editor yet, th is one w i l l  
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get you started. But ,  th ose are other  chapters! 

Notice a lso that we used the 08-9 Echo tool to send messages 
to our start-up w i n d ow every t i me we to ld o u r  Co lor  Computer 
to perform a task that  wou l d  take more than a second or  two.  Th is 
can rel ieve a lot of worry. 

For exa m p le ,  if yo u see a message tha t  says " Load i n g  
BASIC09, " you k now that the operati o n  w i l l  take a w h i le and you 
won't worry when noth i n g  happens for a few seconds. These 
messages become espec ia l l y  important if you load five o r  s ix  
major app l ications  program s  at a t ime. Wi thout  a message,  the  
operator cou l d  w i n d  u p  sta r i ng  at  a stat ic  screen for more than  
a m inute .  

____________ S ETTIN G  UP O U R  SYSTEM TO DO A LOT O F  WOR K  

Now take a l o n g  look a t  t h e  08-9 p rocedu re f i le S ta r  
After you r u n  i t  - o r  a s i m i la r  c ustomized vers ion  - you w i l l  have 
BASIC09, a screen ed itor .  two 08-9 she l l s  and a d i sp l ay w indow 
ready to use i n stantly.  Each wi l l  o n ly be a CLEAR key away. 

Each o n e  of t h e  a p p l i cat i o n s  you i n sta l l  w i t h  you r own 
S t a r tApps wi t l  have a fu l l  80- by 24-co l u m n  screen to  work  i n .  You 
w i l l  be  ab le  to  fl i p  from the m idd le  of a n  ed i t i n g  ass ig n ment  to  
the midd le  of a BASI C09 p rogramm i ng project wi th a m i n i m u m  
number o f  keystrokes. You w i l l  need t o  be work ing on a 5 1 2 K  
Color Com puter t o  use a p roced u re f i l e  l i ke S t a r t A p p s ,  however. 

THE LIST I N G: 5 t a r tApps 

* 
* F ir s t , we ' l l c r e a t e  our w in d ows 

* 
* Not ic e that we have a l re a dy crea t e d  

* jW7 , a 8 �  X 2 4  Text W in dow in the 

* StartUp f i l e  s o  w e  won ' t  n e e d  t o  

* repeat thos e  s te p s  here . In f ac t , we 
* coul dn ' t create  /W7 aga in h e re anyway . 

* 
* We would cau s e  an " error 1 8 4 "  - - OS - 9 ' s  
* window a lready d e f ined error . "  
* 
* We have a l s o  s tarted a She l l  in /W7 . 
* This give s us a p l a c e  where we c an run any 
* OS- 9 text - ba s e d  tool on a large s creen . 
* 
* Not ice a l s o  that we have a lready merge d the 
* sys/s t dfonts f i l e  int o  window jW7 
* in our startup f il e . 
* 
* We ' ll almo s t  a lways n e e d  the s e  f ont s 
* when we ' re working with window s . 
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* 
* Now we ' l l bui l d  an 8 �  x 2 4  graph i c s  w indow in 
�.( d evic e  /W6 and s t art Bas ic�9 in it . 

"/C We ' l l make /W6 a four color w in dow that g ives 
"/C us 6 4� x 1 9 2  graph i c s  p ixe l s  to work with . 
�( 

"/C Note here that O S - 9  Leve l I I  w i l l  g ive us a 
�'( chance to bre ak o l d  hab i t s . 

* Ins t e a d  o f  exit ing B a s ic�9 w ith 
* " BYE" or a <CTRI><BREAK> 
* we will  now want to just  s t r ike the 
* <CLEAR> key when we f inish 
* working with a B a s ic�9 program . 
�'< 
* Thi s  w i l l  t ake u s  t o  another w in dow whe r e  
* we can do another type o f  work . 
�( 
* B a s ic�9 w i l l  s t i l l  b e  running when we 
* r eturn to thi s  w in dow . 

'"I( When we n e e d  to work w i th another 
* B a s ic�9 pro c edure , we w i l l  s tr ike 
* the <CLEAR> key unt i l  the cur sor 
'"I( re turns to the " B : . .  promp t . 
* 
* We can then go back to work in Bas ic�9 . 
* 
in iz w6 
d is p l ay 1 b  2 �  7 � � 5� 18 2 � 2 >/w6 
basic�9  #2�K <» >/w6& 
�( 

* B a s ic�9 shou l d  b e  running now 
* and we c an go to it by s tr ik ing the 
�'( <CLEAR> key t i l l  we get to the 
* whi t e  win dow w i th the b la c k  l et ters . 

'k Now we ' l l c r e a t e  w in dow /WS 
"/C and start our s cr e en e d i t or in it . 

* We w i l l  want to fol l ow the s ame 
�.( pro c e dure s  when we exit the e d itor . 
�'e 
* Ins t e a d  of t e l l ing i t  to exit the f i l e  
* we are e d i t ing and re turn t o  the She l l , 
'Ie we want t o  s imply have the e d itor wr i t e  
* t h e  f i l e  we are working o n  to a d i s k  f i l e  
* and r eturn t o  i t s  own prompt . 
�'( 
* The bot tom l ine : We want t o  keep our e d itor 
'Ie running so we can move to it at 
* a moments not i c e  by s t riking the <CLEAR> key . 
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* 
* We predict that you can now b e g in 
* to s e e  the t ime saving s the OS 9 
* windowing environment make s poss ible . 
�( 
iniz wS 
d isplay 1b 2� 2 � � S� 1 B  1 7 3 >/W5 
ds <» >/w5& 
* 
* Not e  here that you should sub s t itute 
* the name o f  the s c r e en e d i tor you purchas e d  
'It for the " ds "  w e  typed above . " d s " i s  the module 
* and file name o f  the e di t or we are 
* us ing as we prepare examp l e s  for 
* The C omp l e t e  B e g inne r s  Guide t o  OS 9 Leve l I I . 
* 
* To s tart work on your own text . s t r ike 
* the <CLEAR> key unt i l  you s e e  the cursor 
* s t op behind your e d itor ' s  prompt . 
'It 

* Not ice that we created a t ext window for our s creen 
'It editor becaus e  t ext windows opera te faster . 
* 
* We creat e d  a four color graphic s s creen 
* for Ba s ic � 9  b e caus e we wanted to 
* exp e r iment with the g raphic s c omman d s . 
* 
* Now . we ' l l create one more w indow which 
* we can use to d is p lay the output of the 
* many OS - 9  t ool s . 
* 
* Not i c e  that we w i l l  not s tart a She l l  in this window . 
* 
* We want to keep i t  ava i lable for our use a s  a d i s p lay . 
* 
* Rememb e r ! You c anno t  s end the out put 
* of an OS - 9  tool t o  a window running a She l l  
* without c r e a t ing much vi sual confus ion . 
�� 
* We w i l l  a l s o  a lways l e ave the VDG 
* or hardware s c r e en - - named /TERM 
* active with a Shel l  runn ing in i t  a t  
* a l l  t ime s . This g ive s us a home 
* to return t o  i f  everything goes haywire 
* during a late n ight s e s s i on . 
* 
iniz w4 
display 1b 2 �  2 � � S �  1 8  2 � 1 >/w4 
echo D i splay W indow Numbe r  Four a t  your s ervi c e  >/w4 
* 
* Not i c e  that s ending a me s sage to w indow jW4 
* opens a path t o  it and make s it appear on 
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)'r our monitor when we move to it with the <CLEAP> 
* key . I f  we h a d  not s en t  a mes s ag e  to i t , that 
)'( window wou l d  have r ema ined inv i s ib l e  unt i l  we 
'k d i d . 

We used a n  i nterest i n g  08-9 t r i ck  i n  t h e  p roce d u re f i l e  
S ta r t A p p s .  Can y o u  p i n po i nt i t?  

We started both BASI C09 and our text ed i to r i n  a spec ia l  way. 
We d i d  not run them from an 08-9 she l l .  Rather, we started them 
d i rect ly  from o u r  p roced u re fi le and red i rected thei r standard 
i n put ,  standard error and standard output  paths to the window we 
wanted them to appear i n .  

Y o u  snou ld  b e  p repared f o r  a surprise i f  you start BAS I C09 or 
any app l icat ion us ing  t h is tec h n iq ue ,  however. You won't h u rt 
anyt h i n g ,  but  i f  you accidenta l ly o r  even purposely - exit 
BA S IC09 o r  your app l icat ion ,  you w i l l  sudden ly be l oo k i n g  at a d ead 
screen .  You' l l  see the c u rsor o n  the  screen but  when you p ress 
a key or type a command,  n oth i n g  w i l l  happen.  

Noth ing  i s  rea l l y  l ost , however, and i f  you want to restart the 
p rocess you can retu rn to your  home w indow - the g reen VDG 
screen - and start you r  app l icat ion  aga i n .  Reme m ber, a n  08-9 
p rocess is noth i n g  m ore than a p rogram that happens to be 
run n in g .  8 i nce you loaded your  p rogram i nto memory i n  your 
S t a r t Up f i le, i t  w i l l  come a l i ve qu ick ly .  

The secret of your  a b i l i ty to work q u ick ly  with 08-9 Level I I  
i s  i n  the  m ag i c  of the C LEAR key and the  fact t h at you can leave 
several of your  app l icat ions run n i ng at the  same t ime  - a l be i t  in 
d i fferen t  w indows. Every t ime  you p ress th is key, you w i l l  change 
w indows.  

Th is  m eans you cou l d  be i n  the  m idd le  of wr i t ing a com p l i­
cated para g raph for a user's manual you a re prepar ing  a bout  a 
new p rogra m  when you forget exactly  how the  rout ine you are 
d escr i b i ng  works. N o  problem if you are us ing  0 8-9 Level I I . 

Just p ress the  C LEAR key u nt i l  you r  c u rsor a ppears back i n  
t h e  w indow ru n n ing  you r  new BAS I C09 prog ram. List the  p roced u re 
or  make a test run .  When you a re sat isf ied that you u nderstand 
what i s  happen i n g ,  p ress C L EA R  aga i n  unt i l  your  c u rsor  i s  back 
in the window ru n n i ng you r  screen ed itor .  You' l l  f i n d  t h e  c u rsor 
winds up back at the same exact posi t ion you left i t  i n .  Mag ic !  (And 
very productive. ) 

MAKIN G  A G RAPHICS SCREEN TO EXPE R I M E N T  I N  ___________ _ 

When you start work i ng  wi th  a powerf u l  o perati ng system l i ke 
08-9, you' l l  d iscover that t here are many d i fferent ways to do the 
same j o b. F i rst, we' l l  show you a p rocedure that w i l l  t u rn any 
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wi ndow you happen to be work ing  i n  (except the VDG hardware 
g reen s c reen )  i n to a fou r-co l o r, 640- by 1 92 - p i x e l  w i n d o w  
i nstantly! You ' l l  fi nd  th is  wi ndow colorfu l a n d  usefu l  fo r many 
tasks. 

Then ,  we' l l  show you a p roced u re fi le that w i l l  c reate a fou r  
color ,  640- b y  1 92-p ixel  sc reen designed j ust for exper iment ing .  
The screen i t  creates w i l l  ho ld  two wi ndows.  One w i l l  be a 20-l i ne 
d isp lay w indow you can use to d isp lay you r  g raph ics output .  The 
other w i l l  be a fou r- l ine  command window where you can type 
you r  c o m m a n d s .  Let's look  at ou r i n stant  g ra p h i cs w i n d ow 
proced u re fi rst. 

THE L I STI N G :  M al<egw 

�'< F i r s t  we mus t  t erminate the 
,'< window we are working in . 
,'< 
* OS - 9  w i l l  not a l low us to have 
,'< more than one window with the 
,'< s ame name . We w i l l  s end the c o de 
* for the O S - 9  Device Window End cal l . 
,'< 
display lb 2 4  
,'< 
"<Now we mus t create a new window in 
* the same devi c e , S ince we are a l ready 
* working there , we don ' t  need to redirect  
,'< the output from this procedure , The output 
,'< goe s to the s t andard output path wh ich is  
,'< the window we are working in . The next 
* code we s end is the OS - 9  Device Window S e t  
,'< cal l . 
,'< 
display lb 2 �  5 � � 5 �  l B  1 � 4 
,'< 
,'< Now we mus t  t e l l  OS - 9  whi ch font 
* we want to u s e  in our new graphic s 
,'< window . We do this with the OS - 9  
,'< Font Call . The " c B "  we s e e  in the 
,'< command l ine is hex for the numbe r  
,'< 2 �� i n  dec imal . I t  is the group number 
,'r tha t holds the fon t s  merged from the 
,'< f i l e  sys/ s tdfont s .  The �l which fol lows 
,'< t e l l s  05 - 9  t o  us e buffer number one which 
* con t a in s  the s tandard B x B p ixel font s . 
,'r 

display lb 3a c B  � l  
,'< 
,'< Now we mus t  s e l e c t  the w indow we jus t 
* c reated . We do it with the code for the 
* OS - 9  Window S e l e c t  ca l l . 
,'< 
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d isplay 1b 2 1  

"/( And f ina l ly , w e  dec ide to change the foreground 
* color of our new window to b lue with the 08 - 9  
* Feolor sys tem c a l l . 
* 

d isplay lb 3 2  I 

* That ' s  a l l  folks ! Go for i t ! 

Remem ber: You m ust have merged the s l,J s / s t d f o n t s  fi l e  i nto 
a w indow device before you r u n  the p roced u re to make the  
g raph ics w indow above. We d id th is  i n  our  startup f i le .  I f  you forget 
th is, you w i l l  not be able to d isp lay any text in your  new windows. 
If you d isplay text to a g raph ics w indow when there a re no fonts 
ava i lab le i n  the system, you w i l l  see on ly  periods o n  that w indow. 

R u n  Mal�egw several t imes and watch it work. To run it, make 
s u re i t  is stored in you r  current data d i rectory, then type: 

mal<egw 

If the f i le  Mal<egw h ad not been stored in you r current d ata 
d i rectory, you would have needed to type a complete path l ist to 
the f i le .  I t  m igh t  have looked someth ing  l i ke th is:  

/h0/ my_e xp e r i men ta l -p r o c e d u r e s / m a l<egw 

N ow let's speed up the ope rat ion .  Run this OS-9 com mand 
l i ne :  

mal<egw >mgw 

You have just sent the  output of the OS-9 D i sp l  ay commands 
you typed in  the p rocedure Mal<egw to  a new f i l e  named m g w .  I f  you 
were to look i ns ide that f i le, you wou l d  see on ly  the characters 
that d isplay normal ly  sends to the standard output path .  I t  wou ld  
look l i ke th is .  

I b  24 I b  20 07 00 00 50 I B  01 00 04 I b  3 a  cB 0 1  I b  21 I b  

32 01 

You can see those characters i f  you use the OS-9 Dump tool 
that comes with the OS-9 Software Developers Package. If you 
have run Level I OS-9 on  a Color Com puter 2, you own the Dump 

command from that package. 

Caution :  Do not get in the habit of ru n n i n g  OS-9 Level l ut i l ity 
commands on an OS-9 Level I I  based Color Computer. Some of 
them w i l l  not work. The reason  they won't work rests with the 
d ifferences between the memory m anagement tec h n i q ues used 
in OS-9 Level I and OS-9 Level I I .  For an excel lent  explanat ion 
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of OS-9 me mory management ,  p ick  u p  a copy o f  The Complete 
Rainbow Guide to OS-g. 

Now t h at you h ave c reated t h e  f i l e  mgw,  stand by for some fast 
act ion .  Move to a text w i n d ow /w7 for exam p l e  - and type: 

merge mgw 

That was q u i ck service, wasn't it? If you want to t u rn anothe r  
d isp lay w indow into an OS-9 h ig h  resol u tion g raph ics w i n d ow, 
you can d o  it  i f  you take advantage of OS-9's red i rection feature. 
Fo r example,  if you are work i n g  from the VDG hardware g reen 
screen and you want t o  change w i n dow devi ce / w 7  from an 80-
by-24, type-two text w indow to a type-seven , 640- by 1 92-pixe l , 
h igh  resol ut ion w i n d ow,  type: 

That s h o u l d  do the tr ick .  Exper iment  w i t h  t h i s  tec h n ique when 
you get  a cha nce and we' l l  use i t  some m o re w h en we sta rt 
throw i n g  pictu res on yo u r  Color Computer screen .  For now,  l et 's 
look at a proced u re f i le that wi l l  set you u p  to ex per iment  w i t h  
t h e  05-9 g raph ics pr imi t ives. 

T HE L I STING:  ReadyD raw 

* 

* Merge a l l  ava i lable font s fonts into a w indow 
* Not i c e  we have two in our c o l l e c t ion that do 
i< not come with 08 - 9  Leve l I I . In the near future 
* you w i l l  l ikely s e e  hundreds of font s 
�( available for your C olor Computer I I I . 
* 

merge /dd/sys/st dfon t s  >/w 
merge /dd/ sys/ibm >/w 
merge /dd/ sys/future >/w 
�< 

,,( Now merge the graph i c s  c ursors 
* 

merge /dd/sys/st dp t:rs >/w 
* 

* And the s t andard b ackground patterns . 
* for the four color - - type s even - - graphi c s  window 
* 

* Other f i l e s  are ava i lable in your SYS d ir e c tory 
* with backgr ound patt erns f or w indows with 
* both two and 1 6  colors . 
* 

merge /dd/sys/s t dpat s_4 >/w 
* 

* Not ic e  tha t we :nerged eve ryt h ing into the 
* window devi c e  named /W . When you c r e a te 
* a window on th is devic e it us e s  the next 
�< ava i labl e  window number . By u s ing /W we 
* didn ' t  n e e d  t o  rememb e r  the name s of the 
* windows whe r e  we had a lrea dy s tart e d  She ll s . 
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* 
* Rememb e r , if you t ry to s end output to a 
* window running a She l l , you create much 
* visual confus ion . 
* 

* Af t e r  everything is me rg e d , we crea te our 
* two new windows u s in g  the wc reate tool . 
* 

wcreate - z  

/wl - s =7 � � 8 �  2 �  2 � 4 
/w2 � 2� 8� 4 2 7 

)'( 

*Now s t art a She ll and prepare t o  move t o  i t  
* 
d i s p l a y  lb 2 1  >/w2 
she l l  i=/w2& 

I n  Ready D ra w  make s u re to l eave out the l i nes that merge the 
i b m  and futu re fonts u nless you h ave these fonts. I n stead, you 
could  make them " inv is ib le" by putt i ng a n  aster isk i n  the fi rst 
c o l u m n  of each of the two l i nes. 

Press the CLEAR key to move you r c u rsor to the c o m mand 
window you j ust created with the p roced u re fi le ReadyD r a w  and 
we'"  show you how you can p ut some basi c  d rawi n gs on your 
screen by issu i n g  a series of  d i splay codes - o r  c o m mands 
to the g raphics pr imi ti ves b u i lt i nto OS-9. 

PLANN I N G  OUR ATTACK ____________________ _ 

The temptat i o n  is to sit d own and w i n g  i t .  U nfortu nately, it 
doesn't work that way when you start us ing g raphics p ri m it i ves. 
I f  you w i n g  it, you are certa i n  to wind up with st range l oo ki n g  
bi rds. I f  you want t o  c reate memorable i m ages, you m ust take the 
t ime to plan you r  work before you beg i n .  

The f i rst t h i n g  you need t o  d o  i s  start th i n k i n g  of your screen 
i n  a d ifferent manner.  When computers f i rst started to a ppear i n  
homes, most of them d isplayed o n ly text. Very few of them could  
d raw pictures. None of  them c o u l d  d o  wi ndows! 

If you owned a Color Computer 2 before you p u rchased you r  
Color  Computer 3 ,  you p ro bably got used to th i n k i n g  of your 
screen in terms of 1 6  rows of 32 text c haracters. On the Color 
Com puter 3, I ' l l  bet you're enjoyi n g  the 24 rows with 80 c haracters.  

To d raw p ictures, h owever, you n eed to start th i n k i n g  in terms 
of p ixels - short for p icture elements - rathe r  than c haracters. 
For e xample, on the screen you j ust c reated with t h e  p roced u re 
f i le  above, you a re look ing at a 640-pixe ls-wi d e  by 1 92-p ixels- h i g h  
screen .  Eac h one o f  these p i xels i s  represented by one t iny  d ot 
o n  the scree n .  

Read':jDraw c reated two wi ndows o n  that scree n .  T h e  d rawi n g  
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w indow is 640 p ixe ls wide and  1 60 pixels h ig h .  The command 
screen at  the bottom ;s 640 p i xe ls  wide and  32 p ixe ls  h ig h .  

When you d isp lay text on a g raph ics w indow l i ke t h e  o n e  you 
just created,  you r  Co lor  Comp uter actu a l l y  d raws the characters 
on the screen .  Each character from the f i rst buffer i n  the 5 t d fon ts 
fi le is e ight  pixels h ig h  and e ight p ixels wide.  

When you type a character, the p ict u re t u be on  your Co lor  
Com p uter m u st d isp lay e igh t  i n d iv idua l  l i nes before you can see 
the character. Each one of t h ose l i nes is  one p ixe l  h i g h .  The  
i n d i v i d u a l  d ots  tha t  m ake  up  the  c h a ra c t e r  y o u  t y ped  a re 
h igh l i g h ted as the beam c rosses them d u ri n g  its t ri p  across the  
screen . After the beam m akes e ight  t ri ps,  you  see the  character. 
Fortunate ly, you r  Color  Computer works so fast t hat the ent i re 
character seems to appear a l l  at one t i me .  

We've created two tab les that show the  re lat ionsh i p  between 
c h a racter  p os i t i o n  a n d  p i x e l  p os i t i o n .  O n e  d e a l s  w i t h  t h e  
h o r i z o n t a l  po s i t i o n  o n  yo u r  w i n d ow o r  sc reen .  T h e  o t h e r  
compares vert ica l  character posit ions to  vert ica l  p i xe l  pos i t ions. 
Make a copy when you are ready to d raw with the g raph ics 
pr imit ives. T h i ngs w i l l  go a l ot smoother. 

--- ---� - - - -------�--

TAB LE 5-A: H o rizontal Character/Pixel Positions 

Character Pixel 
Posi t ion Posit ion 

0 0 
5 40 

1 0  80 
20 1 60 
30 240 
40 320 
50 400 
60 480 
70 560 
80 640 

Hex H i g h  
0 
0 
0 
0 
0 
1 
1 
1 
2 
2 

�-- ---- �--

TAB L E  5-B: Vertical Character/Pixel Positions 

C haracter 
Posi t ion  

0 
2 
5 
7 .5  

1 0  
1 2 .5 
1 5  
1 7 .5 
20 
24 

Pixel  
Posi t ion 

0 
1 6  
40 
60 
80 

1 00 
1 20 
1 40 
1 60 
1 92 

Hex H i g h  
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 

- � ----- ��--- -----
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Hex Low 
0 

28 
50 
AO 
FO 
40 
90 
EO 
30 
80 

Hex Low 
0 

1 0  
28 

3C 
50 
64 
78 
8C 
AO 
CO 



We' l l  start ou r d raw ing  exerc i se w i t h  some p refabr icated 
characters. If you p ressed the C LEAR key when we to l d  you to 
ear l i e r, you r c u rsor shou ld  be s i tt i ng j u st beh i nd the  05'3 : prompt 
- in a fou r- l i ne g reen w in dow wi th  b lack letters .  That's w in dow 
/w2. You shou ld  see a c lear  wh i te screen w it h  a red border  at the 
top of your  screen .  I ts name is  / w 1 .  N ow, type: 

d i s p l a y 1 b  3'3 c a  121 4  I b  4 8  1211 4 121  121 121  5121 

Where d i d  that hourg lass come f ro m ?  It just popped u p  out  
of n owhere.  Not  rea l ly !  I f  you were to translate the escape code 
sequence the D i sp l a y  too l  sent to  you r  screen i nto 08-9 spea k ,  
i t  wou l d  read:  

d i sp l a y GC5e t H o u r g l a s s  P u t G C  3 2 121  8 121  

Let's try a read-throug h .  Essent ia l ly ,  you want 08-9 to use 
its D i sp l ay too l  to "set , "  or  name,  the g ra p h i cs c u rsor you want 
to use. Then , you want to actua l ly put  that g raph ics c u rsor  on the 
screen at a pos i t ion  320 p ixels from the l eft edge of the screen 
and 80 p i xe ls  from the  top.  You want an  hourg lass to  appear i n  
the m id d l e  o f  the  w h ite screen.  

Go ahead, ask!  I f  you want  t h e  c u rsor to a ppear at a pos i t ion  
320 p ixe ls  i n  and  80 p ixels f rom the  top ,  why d id  you type 121 1  4 121  
121 121  5 121 ?  That's an  excel lent  quest ion and a very re l evant one .  The  
a n swer l i es w i th  t h e  08-9 D i sp l a y too l ,  w h i c h  accepts o n l y  
hexadeci ma l  n u m be rs a s  i nput. T h i s  m eans y o u  m ust trans late 
you r  p i xe l  pos i t ion  i nto hexadec i ma l  before typ i n g  you r  command 
l i ne .  

The coord i nates 320 and  80 i n  d ec im a l  t rans late to 0 1  40 a n d  
0 0  50. Because the  h ig h  resol ut i o n  screen i s  m o re than  256 
characters wide that's FF  or t he l a rg est s i ng le  byte va lue i n  Hex 
- you m u st g ive 08-9 both the m os t  s i g n i f i c a n t  and l east 
s ign i f icant byte of you r  coord i nates. You m u st do th i s  for  both 
the X and Y pos i t ions even though the Y posit ion can never be 
g reater than 00 CO. 

I n  computer speak, the 08-9 d raw i n g  commands expect you 
g ive them 1 6-b i t  o r  two-byte wide coord i nates. D i sp l ay can 
only send one byte at a t ime so you m ust s p l i t  them up you rsel f .  
For th i s  reason you cou l d  p robab ly  get  r ich  by wr i t i n g  a n d  sel l i n g  
a n  08-9 O i  tool  that can speak both dec i m a l  a n d  Hex. 

8 i nce the abbreviat ions above st i l l  don't make a lot  of sense, 
let 's move them one step c loser to Eng l i sh .  We' l l  use two J i nes. 

d l sp l a y  G r aph i cs Cursor Se t 
d i sp l a y Put G r a p h i cs Cu rsor 

To issue the actua l  com m ands in two l i nes, you wou ld  type 
an  08-9 command l i ne l i ke th is :  
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d i s p l a 'd Ib 3'3 ca 04 

d i s p l a 'd  I b  4 e  01 4 0  0 0  50 

The G raph ics Cursor Set is the offi c ia l  E n g l i sh desc ri pt ion of 
G C 5 e t .  The d isp lay codes you must send to issue the  command 
G C 5 e t are I b  3 '3 .  You must fo l l ow those codes wi th  the g ro u p  
number and buffer n u m ber. Both must b e  typed i n  Hex .  

L i kew ise, Pu tGC stands for Put  G raph ics C u rsor. To send i t ,  
you d isp lay the codes 1 b  4 e .  Those codes are fol lowed by the  X 
and Y coord inates of the l ocat ion where you want to d isp lay the  
cu rsor. Let's t ry someth ing  new.  Type: 

d i s p l a 'd I b  3 '3  c a  0 2  1 b  4 8  0 2  4 0  0 0  50 

D i d  the hourg l ass on your  sc reen t u rn i nto  a penc i l ,  d rop  
down two l i nes and  jump to a posit ion near the r ight  edge of  you r 
screen? What h a p pened? Why d i d  the h o u rg lass t u rn i nto  a 
penc i l?  

Look c losely at  the command l i ne you typed.  You changed 
the 0 4  fo l lowi ng the  c a  to 0 2 .  That m ust mean the 04 cal ls  for an 
hourg lass w h i le the 0 2  s u m mons a penci l !  You ' re on t rack .  We' l l  
put the rest of the OS-9 g ra p h ics cursors i n  a table so you ' l l  k now 
what's ava i lab le .  

Grou p # 
202 
202 
202 
202 
202 
202 
202 

----_ . .  -----

TAB L E  5-C: OS-9 G raphics Cursors 

Hex Va lue 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

---- --- - -.--

Buffer # 
0 1  
02 
03 
04 
05 
06 
07 

I co n  
Arrow 
Penc i l  
Large Cross Hai r 
Hourg lass 
"No" 
Text I nsert 
Sma l l  Cross Hai r 

----- --- -- - -- - - -- ---- -

TABLE 5-0:  OS-9 Four-Color (Type 07) Background Patterns 

Group # 
204 
204 
204 
204 
204 
204 
204 
204 

Hex Va lue Buffer # 
CC 
CC 
CC 
CC 
CC 
CC 
CC 
CC 

01 
02 
03 
04 
05 
06 
07 
08 

" - ------ ---- -

Pattern 
Dots 
Vert ica l  L ines 
Horizontal  L ines 
Crosshatc h 
Left S lanted Li nes 
R ight S lanted Li nes 
S mal l Dots 
Large Dots 

-,,------- .---

To app ly  the i nformat ion  from these graph ics cursor tables, 
s imply su bst itute the buffer n u m ber  that represents the sty le  of 
cursor you want in your  com mand l i ne .  For example ,  if you want 
to disp lay the i nternat iona l  icon that means "no,"  type: 
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d i s p l a Lj Ib 3'3 ca 0 S  

d i sp l a Lj I b  4 e  02 4 0  0 0  b 0  

Let's experi ment  some more !  I f  you created wi ndow / w /  i n  
you r S t a r t U p  f i le ,  m ove t o  i t  with you r  CL EAR key a n d  t u rn i t  i nto 
a g ra p h ics wi ndow.  Do yo u reme m ber how? Use the  M a k e g w  
procedu re fi I e  we showed you ear l  ier  o r  merge m g w ,  the  fast version 
of M a k e g w .  After you are su re t hat w i ndow / w /  is a g raph ics w indow, 
p ress the  CL EAR key u n t i l  you get back to you r smal l g reen contro l  
w indow. Now type: 

d i sp l a Lj I b  39 c a  02 I b  4 e  02 4 0  0 0  b0 >/w/ 

Move to wi ndow / w /  by p ress ing  CLEAR. If the she l l you started 
in /w7 from you r  S t a r tUp proced u re f i le  is sti l l  run n i ng ,  you w i l l  
need t o  p ress ENTER several t imes. Th is  lets t h e  characters you 
red i rected to  w i n d ow devi ce / w 7  f rom yo u r  cont ro l  w i n d ow 
t h ro u g h ,  and a penc i l  shou ld  pop on the wi ndow i n  the same 
posit ion it  appeared in w indow /w l .  

/111 If you a re ru n n i n g  / w /  as a d isplay window on ly  - w h ich 
means you haven 't started a shel l  i n  i t  yet - you won't need to 
p ress ENTER. The penc i l  w i l l  appear on  its own. 

Now move back to / w 2 ,  you r  fou r- l ine  g reen contro l  w indow, 
and we' l l  t ry someth ing  d i fferent .  Type: 

d i s p l a Lj I b  3'3 c a  02 I b  4 e  02 40 0 0  b0 >/wl 

Noth i ng happened ! OS-9 appears to be p lac ing its g raph ics 
c u rsor at the coord i n ate specif ied on the selected screen .  I t  pays 
no  attent ion  to wi ndow boundaries. 

To prove th is ,  type the com mand l i ne above over aga in ,  but  
t h is t i me d rop the red i rect ion operato r, > / w l .  

d i s p l a y I b  3 '3  c a  02 I b  4 e  02 4 0  0 0  b0 

It worked ! The  d is p l ay c o m m a n d  sent  its o u t p u t  to t h e  
sta ndard o u t p u t  p a t h  t h a t  was c o n n ected t o  w i ndow dev i ce 
/ w 2 .  Yet, the g raph ics cu rsor appeared i n  wi ndow / w l .  

Now hold d own the CTRL key wh i le you press the A .  You r  most 
recent command l i ne shou ld  pop back in the window. Press the 
left arrow twice and back over the b 0 .  Replace i t  with 88 by typ ing 
those two characters. Now press ENTER.  

Did the penci l  pop i nto the g reen contro l  window? Was it 
about  one character pos i t ion above the bottom of the screen? 
That's where you to ld  it to  go when you typed the 8B.  The dec i mal  
equ iva lent of  88 Hex is 1 84 .  S i nce the screen is 1 92 p ixe ls  deep, 
the po in t  of  you r penc i l  shou ld  be located 1 92 m i n us 1 84 ,  or  e ight  
p ixels f rom the bottom of  the screen .  
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Remember: 05-9 g raph ics cu rsors are g lobal  to the selected 
scree n .  They can be p laced a nywhere on the screen ,  i nsi de or 
outs ide a w i ndow. The f i rst t ime you use an app l icat ions program 
that lets you po i n t  to an icon on the screen with the mouse a n d  
c l i c k  t h e  f i rebutton t o  perform a task ,  you ' l l  understand  w h y  the 
cursor m ust be ab le to move anywhere on the screen . The ma in  
reason the g raph ics cu rsors exist is to  p i n po in t  the locat ion  of the  
mouse o n  you r  screen .  

Use the tables above t o  exper iment  wi th t h e  05-9 g raph ics 
cursors. Not ice two t h i ngs .  F i rst ,  i f  you prefer to use the same 
cursor a l l  the t i me,  you do n ot need to ru n the 05-9 G C S e t 
com mand each t ime you move the cu rsor. You o n ly need to set 
the g raph ics cu rsor the f i rst t ime  you d i splay a c u rsor on the 
scree n .  H o wever ,  as you d i scovered ,  you c a n  c h a n g e  t h e  
appearance of the c u rsor any t ime you want b y  ru n n i ng the 05-
9 GC5e t command .  

Once you  have to ld  05-9 wh ich  g raph ics c u rsor you  want  to 
use with the GCSe t command ,  you can move that c u rsor anywhere 
on the screen by ru n n i n g  the Pu t G C  command.  But, I ' l l  bet you have 
one more quest ion .  How do you get r id of a g raph ics c u rsor once 
you have set i t? 

To remove a g raph i cs cu rsor from you r screen ,  you must ru n 
the G C 5 e t  command aga i n .  But th is  t ime you te l l  05-9 that you 
want a g ro u p  and buffe r n u m ber of zero.  I t  should look l i ke th is  
when you  type it :  

d i sp l a ',j I b  39 00 00 

Exper iment  with these g raph ics cu rsors un t i l  you u nderstand  
what is happen i n g .  Then ,  jo i n  us i n  the next chapter for a br ief 
i ntrod uct ion o f  BASI C09 fo l lowed by a few exa m p l es of  05-9 
drawi ng .  
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CHAPTER 6 

f i rst ste ps with basic09 
JI==r:I 

You can d o  so m u ch w i th  OS-9 wi thout  resort i n g  to p rog ram­
ming that you may happ i ly  fo rget that you r  computer  i s  p rogra m­
mable. Most peop le  who use computers don 't p ro g ra m  them,  b u t  
someday y o u  m a y  w a n t  to wr i te a p ro g ra m  o f  you r  o w n .  Whether 
you want to p ro g ra m  or j us t  u nd e rstan d  p rog ra m m i ng ,  t h i s  
chapter w i l l  he lp  you get started.  

We shou ld  start by warn i n g  you t hat p rogramm in g  can be 
add ictive. See m i n g l y  norma l  peop le  wi th  a few weeks' exposu re 
to progra m m i ng h ave been k nown to neg l ect everyt h i ng e lse and 
program u nt i l t hey d rop.  They say t hat art i sts  and sc ient ists have 
the same problem : The prob lem at hand becomes so i nvo lv ing t hat 
the rest of the wor ld is  tuned o ut .  

A computer p rogram m u st be w ritten i n  a com puter l anguage.  
Fortunate ly ,  compu ter languages are much eas ie r  than h u man 
languages. They have smal l vocabu la ries and s i m ple g ram mar.  
Unfortunate ly ,  com p uters i ns ist o n  p recisely correct usage. The 
spel l ing ,  pu nctuat ion and g ram mar m ust be f lawless. 

A program i s  a set of i nstruct ions that solves some prob lem.  
A programmer i nvents the  so lut ion  and writes t h e  i n struct ions .  I f  
a prog ram m i ng lang uage is  br icks and  m o rtar ,  a p rogram i s  a 
fi nished house. L i ke a house, a good p rogram i s  funct iona l ,  and ,  
i n  a way, beaut i f u l .  
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SETTING THE SCENE __________________________ _ 

I mag i n e  we a re gathered around you r  computer. M ost of the 
t ime we are s i tt i ng  at the keyboard and you a re beside us watc h i ng 
what happens and ask ing quest ions .  You h ave read the BAS I C09 

manual ,  bu t  yo u ' re not s u re how to put  it together and write a 
progra m .  We' l l  create a few programs i n  front of you r  eyes,  
exp la i n i ng as we go a long .  

We' re go ing  to  be us ing BASI C09, the language that came with 
you r  copy of OS-9. I t  is  enough l i ke other vers ions of BAS I C  that 
you can run  many BAS I C  p rograms u nder BAS I C09. I f  BAS I C  is an  
o ld  fr ien d ,  BASI C09 w i l l  feel comfo rtab le .  U n l i ke most vers ions of 
BASIC, BAS I C09 is  a m odern lang uage. If you are a mem ber of the 
Com m i ttee to Sta m p  Out BAS I C ,  you ' l l  want to forget BASIC09'

S 

name,  but you' l l  l ove its elegant structure. 

You w i l l  want a col lect ion of books on  hand w h i le you are 
read ing  th is .  We w i l l  show you how to construct a p rog ram,  but  
we' l l  sk ip  l ig ht ly  over the deta i l s  of  the BASI C09 l anguage. You 
s h o u l d  def i n i te ly h ave the Basic09 Manual and The Basic09 
Tourguide. The Basic09 Manual is the encyc loped ia of BAS I C09 

with  descr ipt ions of every featu re. The Tourguide exp la i ns t h i ngs 
in  more deta i l  with p lenty  of exam ples .  

TH E FIRST STEP ________________________________________________ __ 

You can eas i ly  get OS-9 to pr in t  H e l l o  Wo r l d  on you r  screen 
by us ing  the com mand :  

echo He l l o W o r  l d  

That's how you get OS-9 to pr in t  He l l o W a r  l d  o n  the screen 
us ing  the E cho ut i l i ty p rog ra m .  BAS I C09 is a genera l-pu rpose ut i l ity .  
We shou ld  be ab le to get i t  to pr int He l l o W o r  Id,  tOO. Let's see 
if we can .  

Fi rst, run  BAS I C09 by typ ing  B a s i c09 at the 0 5 9 : pro m pt .  I f  
OS-9 can start BASI C09, you r  screen wi l l  c lear and you ' l l  see a 
copyri g ht notice at the top of the screen .  U nder  the copyrig ht 
you ' l l  see: 

B a s i c 09 
R e a d tJ  
B :  

Pay attent ion to the B : .  I t  is  the BAS I C09 command mode prompt. 

I f  you got  an  er ror message when you tr ied to start BA S I C09, 

you shou ld  check two t h i ngs before you go off on a major  h u nt 
for the p rob lem .  I f  you got 

E R R OR 1:1 2 1 5  
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it means 08-9 cou ld n't f i nd  BASIC09. M ake su re BASIC09 i s  e i ther 
l oaded i nto memory o r  i n  the  current execut ion d i rectory by 
typ i n g  c h x  / d 0 / C M O S  bef o re you t ry to  s ta rt i t .  ( Fo r  m o re 
informat ion on  execut ion d i rector ies, see Chapter 2.) I f  you got: 

ERROR 1:l 2 0 7  

OS-9 cou l d n 't f i nd enough memory for BAS I C09. You' l l  have to f ind  
someth ing  to  take out  of memory before BASIC09 wi l l  be  ab le  to 
squeeze i n .  Look i nto getti n g  rid of a w i n dow or  u n l i n k i n g  some 
mod u les.  

When you have BASI C 09 run n i ng ,  type: 

e He l l o 

at the B :  pro m pt .  BASI C09 w i l l  respond w i th :  

P R O C E D UR E  He 1 1  0 
* 
E :  

I t  i s  tel l i ng you that you are ed i t i ng  a p roced u re ca l led He l l o .  

The E :  prompt i n d icates ed i t  mode.  He l l o wi l l  start as  a one- l i ne 
program : a p r  i n t  statement .  Type: 

pr i n t  " H e l l o War l d "  

at the p ro mpt. B e  s u re t o  press the  space bar  o nce  before typ i n g  
the statement .  A space is  the  ed i t  m ode c o m m a n d  for  " i nsert t h e  
fol l ow ing  l i ne  i n  the  p rocedure."  That 's i t  a complete, work ing  
program .  

______________________ L I STING YOUR WORK 

Type 1 * ( that's I as in l i st )  at the next BAS I C09 E :  p rompt .  The 
1 *  command  te l l s  BASI C09 to pr in t  out the p roce d u re .  You ' l l  see: 

PRO CEDURE He 1 1  a 
0 00 0  P R I N T " H e l l o  W o r  l d "  
* 

E : 

BAS I C09 always types i m portan t  words l i ke PR I NT i n  cap i tal  
letters. I t  w i l l  come out  t hat way even i f  you typed everyt h ing  in 
lowercase. Pay no attent ion .  

You  n eed to get  out  of ed i t  mode to ru n your  progra m .  Type 
q at the E :  p ro m pt to q u i t  the edit  m ode. BASI C09 w i l l  ret u rn to  
command mode and  g ive you a B :  p ro m pt .  

__________________ E N J OY I N G  THE N EW PROGRAM 

You can enjoy your  p rogram f rom the command prompt .  
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Every t ime you press the ENTER key , BAS/COg w i l l  pr in t  the d i rectory 
of BAS / COg p rocedu res it knows about .  So far, a l l  it has is H e l l o ,  

but  i t  w i l l  te l l  you that H e l l o  uses 48  bytes of  memory, p lus another 
22 bytes of data when i t's  ru n n i ng .  

R u n  t h e  p rogram b y  typ ing  r u n  H e l l o  a t  t h e  B :  prompt. You 
shou ld  end up with someth ing  l i ke:  

B : r u n H e l l o  

H e l l o W o r l d  

R e a d y  

B :  

at the bottom of your  screen .  

Try ru n n i n g  t h e  program a few more t imes. Make up  another 
p rocedu re that p r i n ts some other st r ing ,  and p lay a round u nt i l you 
feel comfo rtable .  Now try putt ing two or more pr in t  statements 
i nto a p rogram.  Can you write a p rogram that pr i nts H e l l o  Wor I d  

down the s ide of the screen l i ke th is? 

H 

e 

o 

W 

o 

r 

1 
d 

You ' re probab ly  gett i ng  a n n oyed wi th  the c l u tte r on  the  
screen . Let's start usi ng some screen contro l  to c lear  the screen 
before wr it i ng on i t .  Start ed i t ing  you r H e l l o  proced ure. Re­
member  how? Type: 

e H e l l o 

Now, type: 

r u n  g f x 2 ( " c l ea r " ) 

at the E :  prompt .  Be sure to put a space before r u n  so BAS/ COg 

w i l l  know that you mean to insert the l i ne .  If you l ist the p rogra m  
aga i n ,  you w i l l  see that the new statement is  i nserted before your 
pr int  statement. I f  you get  back to command mode and run H e l l o , 

you w i l l  f ind  that the screen is  c leared and "Hel lo  Wor ld"  appears 
at the top. I f , i nstead ,  you get an error  message, you need to check 
and make s u re the mod u l e  g f x 2  is  in memory.  I f  i t  isn 't ,  you wi l l  
need to load i t  from the BAS/COg d isk .  
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There a re two t h i ngs st i l l  wrong .  H e l l o Wo r l d  wou l d  look 
better i n  the  m i d d l e  of  the screen and 

R e a d y  

B :  

shou ld n ' t  be r ight  u nder i t .  We' l l  u se c u rsor posit ion i n g  t o  f i x  both 
problems.  

After the screen i s  c leared, we want to  put  the text c u rsor near 
the m idd le  of the  screen ,  and after p ri n t i n g  H e l l o  W o r  l d, we want 
the c u rsor near the end of the screen .  I f  you h ave a 32-by- 1 6 
screen ,  you'd l i ke H e l l o W o r l d  to  start at colu m n  and row ( 1 0 ,7)  
and r e a d y  to  appear at (0 . 1 4) .  Use t h e  BASIC09 editor to  put  the  
l i ne 

r u n  g f x 2 ( " cu r x l,j " , 1 0 , 7 )  

just before 

p r  i n t  " h e l l o  w o r  l d "  

and 

run g f x 2 ( " c u r x l,j " , 0 . 1 4 )  

after i t .  

We cou ld  keep going for days.  The proced u re cou ld g raduate 
to fore ign  languages or b l i n k ing  fetters. S l i gh t  var iat ions on th is  
p roced ure can pr in t  any fixed message on the sc reen . 

___________________________ TO SUM UP 

We have created the s i m pl est p rogram we could i mag i ne.  I t  
demonstrated that we cou ld  get  BASI C09 to  d o  someth i n g .  There 
are many possib i l i t ies fo r grander  vers ions of the H e l l o proce­
d u re, and we t ried a few of them.  

I t 's a lways best to  start w i th  somet h i n g  s imp le  even when you 
know t he f i nal  p roduct w i l l  be complex .  We started wi th  a one­
l ine p rogram and expanded i t  to two l i nes, then to four  l i nes.  At  
each stage we were ab le  to  test the  p rocedu re.  We wou ld  h ave 
found  any prob lems ear ly ,  w h i le the p rocedu re was as s i m p le as 
poss ib le .  I n  a fou r- l i ne procedu re,  debLlgg i ng isn ' t  a big issue ,  but  
when we get to comp l icated p rograms i n vo lv i n g  several p roce­
d u res and  h u n d reds of l i nes, an i nc remental  approach w i l l  be 
m ighty usefu l .  
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CHAPTER 7 

d rawi n g  with  os-9 
pri m it ives 

o 

You r  CoCo w i l l  sh i ne afte r you learn the  tec h n iques i n  th i s  
chapte r .  We' l l  experi ment l i ne  by  l i ne  w i th a pr i m it ive d raw i ng tool  
to g ive you a feel for the  way OS-9 d raw i n g  tools work . Then,  we' l l  
create several  p rocedu re f i l es t h at demonst rate t he powerfu l 
g raph ics toolbox h i d i ng ins ide your  Color  Com p uter .  

Our f i rst procedu re f i le w i l l  d raw a n u m ber of objects on your 
screen to show you the  f ive basic geometr ic shapes you can c reate 
with OS-9. Then ,  we' l l  f i l l  those objects wi th  the e ight  d ifferent  
patterns i mmed iately avai lab le in  OS-9 Level I I .  

Another  procedure f i l e  w i l l  show you h ow to c reate a n  i mage 
by d rawing from pO in t  t o  po in t .  We' l l  then change the s ize of that 
image by chang ing  the s ize of the work a rea i n  o u r  w indow. When 
we do th is ,  we' l l  be tak i n g  advantage of  OS-9's automat ic scal i n g .  

We' l l  save that sma l le r  i mage i n  a buffer and  put  i t  back o n  
the screen as part o f  a larger p i ct u re l ater .  B u t ,  we n eed to 
exper iment awh i le f i rst, so you w i l l  know j u st w hat to expect from 
OS-9 when you start c reat i ng  your own wor ld-c lass computer art .  
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A NEW P H I LO SOPHY _____________________ _ 

Com puters are gett i ng eas ier  to use every day. Th is  n ew· 
fou n d  ease of use is the resu l t  of a new approach to p rog ra m m i ng 
I nstead of approac h i n g  problems from the mach i ne's po int  01 
v iew, p rogrammers today a re wr i t ing p rograms that attem pt to 
so lve p roblems us ing  the same methods h u mans do.  

For examp le ,  at  the b reakfast tab le we p ick u p  an  apple and 
eat i t .  When we're f i n i shed,  we p ick up the d ishes and  wash them.  
Later, we may p ick u p  the morn ing  paper and read i t .  

I f  you l oo k  carefu l /y, you ' l l  see a pattern  in  the events a bove. 
I n  each examp le  we selected an  object, or g ro u p  of objects, and 
then d i d  somet h i ng w i th  them.  We selected the app le  f rom the 
bowl and we ate i t .  We selected the d i rty d ishes and washed them. 
We selected the paper f ro m  the n ewsstan d  and read i t .  

We can often use the same problem-so lv i n g  approach w h i le 
work i n g  on  o u r  persona l  com puters. We select a p rogram by 
po in t i ng  to i t  wi th a mouse or  joystick .  Then,  we run  i t  by c l i ck i ng  
a button on  the same mouse. 

We select a document by pO in t ing  to i ts name in a l ist o r  to 
a g raph ics i con that represents it on our  screen. Then,  we o pen 
i t  so we can complete our  work. 

Operat i ng  systems l i ke OS-9 Level I I  make it  aI /  poss ib le .  
Severa l Color Computer p rog rams a l ready let you work in th is 
man ner .  Soon,  most of them wi l l .  But let 's ponder how we can 
apply the same p h i losophy to our  d rawi n g  l esson .  

Watch f o r  a pattern a s  you type i n  t h e  p roced u re f i les. You ' l l  
not ice that i n  m a n y  p laces you a re send i ng o ne set o f  d isp lay 
codes to select an  object - a g ra p h i cs c u rsor  perhaps.  Then,  
you ' l l  i mmed iatel y  send another set of codes to d o  someth i n g  with 
the o bj ect you selected - d isp lay that g raph i cs c u rsor at a specif ic 
l ocat ion  on  you r  w i ndow, for exa mple.  You' l l  select a pattern and 
f i l l  a box with i t .  O r  select a specia l  font and p r i nt a m essage us ing  
i t. O r  se lect a border and change  i ts color. 

With a l m ost every step you take, you' l l  se lect an  object and  
then  act  on  that object w ith a verb.  When  you take  th is  approach 
to the d rawing tools and OS-9 Level I I  w i ndowing env i ron ment, 
you ' l l beg i n  to u nderstand what i s  happen ing .  But  m ore i m po r­
tantly,  you ' l l  u nderstand what you need to d o  to make th ings 
happen.  

To make you r  job  eas ie r, we have organ ized the OS-9 d rawi n g  
and wi ndowing d isp l ay codes i nto a tab le w i t h  th ree col u m ns. The 
f i rst co l u m n  l ists act ion verbs that descr ibe a task you may want 
to perform. The second l ists the d isp lay code you m ust type to 
make it happen.  The th i rd col u m n  l ists add i t iona l  i nformat ion that 
you m ust g ive OS-9 when you type the d isp lay codes. 
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T AB L E 7- A: OS·g Drawing and Windowing Tools 

Send 
This  

To : Code: And S u pp l y  t h is Parameter: 

Change 8ackground Color 1 8 33 Color N u m be r  
Change 80rder Color  1 8 34 Color N u mber 
Change Default  Color 1 8 30 None 
Change Foreg rou nd Color 1 8 32 Color N u m ber 
Change Palette Color 1 8 31 Palette N u m ber,  Color 

Table N u m be r  
Change Worki ng Area 1 8 25 * * *  Location,  Size 

Create Overlay Window 1 8 22 * * *  Save Switch,  Locat ion,  
Size 

Create Wi ndow Device 1 8 20 *H Type, Locat i o n ,  S ize, 
Colo rs 

Display 80ld Text 1 8 3D Plain = 0, 80ld Text = 1 
Dis play Proport ional  Text 1 8 3F Pla in  = 0, P ro port ional Text 

1 
D isp lay Transpa rent Text 1 8 3C Plain 0 ,  T rans parent Text 

1 

D raw Arc 1 8 52 Rad ius,  Area 
Draw Bar 1 8 4A Locat ion of O pposite 

Corner 
D raw Bar Re lative 1 B  48 Offset to Opposite Corner 
Draw Box 1 8 48 Location of O pposite 

Corner 
D raw 80x Relat ive 1 8 49 Offset to Oppos ite Corner 
Draw Circle 1 8 50 Rad i u s  
D raw E l l i pse 1 8 51 Horizontal and Vertical 

Radi u s  
Draw L i ne 1 8 44 Locat ion of O p posite End 
Draw Line and M ove 1 8 46 Location of O p posite End 
D raw Line Relative 1 8 45 Offset to Op posite End 
D raw Line Relative and 

Move 1 8 47 Offset to O pposite End 
Draw Poi nt 1 8 42 Location 
Draw Point  Relat ive 1 8 43 Offset to Locat i o n  

F i l l  Screen A rea 
With Patte rn 1 8 4F None 

Get Screen Pi xel 
I mage in 8uffer 1 8 2C G rou p #, Buffer #, 

Locat i o n ,  Size 

K i l l  Buffe r 1 8 2A G ro u p  #, Buffer # 
Ki l l  Overlay W i ndow 1 8 23 N o n e  
Ki l l  Window Device 1 B  24 N o n e  

Posit ion Draw Poi nter 1 8 40 Location 
Continued 
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Posit ion D raw Poi nte r  
Relative 

Posit ion G ra p h i cs Cursor 

P reload Screen I mage i n  
Bu ffer 

P rotect Window Dev ice 

Put Pixel I mage on S c reen 
Rese rve Memory for B u ffe r 

Select Drawing Log i c  

Se lect Font 
Select G raph ics Cursor 
Select Pattern 
Select Window 

T u rn Sca l i ng On/Off 

1 B 41 
1 B  4E 

1 B  2 B  

1 B  36 

1 B  20 
1 B  29 

1 B  2F 

1 B  3A 
1 B  39 
1 B  2E 
1 B 21 

1 B  35 

Offset to New Location 
Location 

G roup #, B u ffer #, Type, 
Size, and N u mbe r  of 
Bytes 

Do Not Protect 0, Protect 
1 

G roup #, Buffer #, Locat ion 
G roup # ,  B u ffer #,  B uffer 

Length 

None ::: 0, A N D  
XOR = 3  

G roup #, Buffer # 
G ro u p  #, B u ffer # 
G ro u p  #, B u ffer # 
None 

1 .  O R  = 2, 

Sca l i n g  Off 0,  S ca l i n g  On 
1 

.. * Use character location (80 by 24) or (40 by 24) .  Other locations are based on pixels 

(640 by 1 92) . 

...  Al l  pixel  locations are entered by typing the h i g h  and low Hex byte of the horizontal 

position fol lowed by the high and low byte of the vertical posit ion. 

D RAWI N G  A B OX ______________________________________________ __ 

The poi n t  and l i n e  a re the m ost basi c  g ra p h i cs e l em ents a n d  
05-9 lets  y o u  d raw bot h .  We' l l  u s e  l i ne d rawing commands later 
to c reate a custom-shaped o bj ect .  We beg i n  our experi ments now 
with the spec ia l  codes t hat l et you print a box in a Co l o r  Com p u te r  
w i ndow. 

W h i l e  we're experi ment ing you can use Tabl e  7-B to h e l p  f i n d  
you r way a round t h e  Color  Comp uter's win dows wh i l e  you're 
learn i n g  to speak Hex. We p lotted o u r  pos i t i o n s  on a piece of 
student g raph p a pe r  f i  rst and then used the table to t ra n s late th ose 
pos i t ions  i n to Hex va lues we cou ld feed to o u r  w i n d ows wi th  the 
D i s p l ay too l .  

T h e  g raph paper w e  p u rc h ased was n u m bered f ro m  0 t o  24 
a l o ng the l ongest ax i s  a n d  fro m 0 to 1 8  a l o n g  t h e  s h ortest. We 
m u l t i p l i ed every p os i t ion on the l o n g  ax is  by 30 a n d  n u m be red 
the posit ions of pixel n u m be rs 0 t h ro u g h  660. Remem b e r  the 
screen i s  640 p ixe ls  wide. We m u lt i p l ied eac h n u m bered posit ion 
o n  the s h o rter ax is  by 1 0. That s ide of o u r  g raph paper was 
n u m bered 0 to 1 80. The paper was rou g h ly the same shape as the 
640- b y  1 60- pixel  screen we a re u s i n g  to d raw our f i rst pictu res. 
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TABLE 7-B: Pixel Locations 

Dec i m al You Type 

o 
1 0  
20 
30 
40 
50 
60 
70 
80 
90 

1 00 
1 1 0  
1 20 
1 30 
1 40 
1 50 
1 60 
1 70 
1 80 
1 90 
200 
21 0 
240 
270 
300 
330 
360 
390 
420 
450 
480 
5 1 0 
540 
570 
600 
630 
660 

00 
o a 
0 1 4 
0 1 e 
0 28 
0 32 
o 3c 
0 46 
0 50 
o 5a 
0 64 
o 6e 
0 78 
0 82 
o 8c 
0 96 
o aO 
o aa 
0 64 
o be 
o c8 
o d2 
O fo 
1 Oe 
1 2c 
1 4a 
1 68 
1 86 
1 a4 
1 c2 
1 eO 
1 fe 
2 1 c 
2 3a 
2 58 
2 76 
2 94 

We' l l  start o u r  d ra w i n g  exper i m e n ts by p l ac i n g  the d raw 
poi nter at  a locat ion 1 6  p ixe ls  d o w n  from the top of the w i ndow 
and 1 6  p i xe l s  to the r ig h t  of  the left edge.  T h e  d raw p o i n ter  is  
i nvisi b l e ,  so you' l l  need to rem e m be r  w h e re you l eft i t  each t ime 
you execute a co m m a n d .  Yet ,  i f  you t h i n k  about i t ,  you ' l l  rea l ize 
that you want it  to be i nv i s i b l e. I f  i t  was v i s i b l e  y o u  wou ld be left 
with a b u nch of h i g h l i g hted p ixe ls  c l utter i n g  up you r w i ndows.  
To pos i t i o n  OS-9's d raw pO i n ter ,  type: 

d i s p l a'"j 1 b  4 121  121 1 121  121 1 121  :> / w 1  
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Not ice that we d i dn 't type 1 6 .  1 5  to tel l 08-9 where we wanted 
it to pr in t  o u r  c u rsor. Rather, we typed 0 1 0  0 1 1£1 .  S ixteen dec ima l  
p ixe l s  translates i n to  1 0  hexadecimal  p ixels .  

N ot i ce a lso that,  when we send locat ion codes to OS-9 with 
the D i s p l ay too l ,  we m ust type both the h i g h  and low byte of a 
1 6-b i t  long  Hex va l ue .  We m ust do th is  because one  byte can on ly  
cou n t  up  to  256 deci m a l  p ixe ls ,  o r  $FF Hex p ixe ls .  

Our w i ndow i s  640 dec i mal  p ixels,  o r  280 Hex p ixe ls ,  wide.  
We must do somet h i n g  with that extra '2 '  so we send i t  out 
separately .  Therefore,  i f  we wanted to p lace the d raw pointer on 
the same l ine at the far-r ight  edge of the screen , we wou ld  need 
to type: 

d i sp l a y  1 b  4 0  2 8 0  0 1 0  > / w 1  

Now that we h ave p laced the  i nv is ib le d raw po inter where we 
want i t ,  l et's d raw an aO-p ixe l  w ide box with its u pper- left corner 
on the  d raw poi nter and its l ower-r igh t  corner on the  very bottom 
of o u r  1 60-pixel  deep w i n d ow .  I f  you m oved you r  d raw po inter 
by testi ng  the last com mand l i ne ,  make s u re you move it  back to 
a pos i t ion  1 6  p ixe ls  f rom the top and 1 6  p ixe ls from the l eft edge 
of your  w indow. Do you remember how to m ove i t?  N ow let 's try 
for a box , type: 

d i sp l a y 1 b 4 8 0 5 0 0 a 0 >/w1 

It looks n ice, but why isn 't the bottom of the box run n in g  a long 
the edge of  o u r  w indow? The box we j ust d rew looks l i ke it i s  about 
80 p ixels ,  o r  1 0  character spaces, w ide. I t  should be 60 Hex m in u s  
1 0  Hex i s  50 H e x  - or a D  p ixe ls .  B u t  aO H e x  i s  1 60 dec i m a l ,  t h e  
bottom l i ne  o f  p ixe ls i n  o u r  window. What happened? 

Do you t h i n k  o u r  box is  shorter because the OS-9 sca l i ng 
featu re is t u rned on? Let's t u rn i t  off j ust to make s u re .  Then ,  we' l l  
d raw that box aga i n . 

d i sp l a l1  C > / w 1 ; * e r a se i t  f i r s t  

c i sp l a ld I b  3 5  0 > / w 1  

d i sp l a ld 1 0  4 8  0 60 0 a 0  > / w 1  

Error  #1 89! Wonder  what t hat means. Let's f ind out.  Type: 

e r r o r  1 8 9  

" 1 89 - I l legal  Coord i n ates . "  Maybe we're t ryi ng to  d raw the 
box one l i ne too low on  the screen.  AD i s  m ost l i ke ly  the f i rst l i ne 
of p ixels i n  our  g reen command w i ndow.  Let's try someth i n g  else. 

d i sp l a lj 1 b  4 8 0 5 0 0 9 f  > / w l  

Perfectl The bottom of the box runs along even with the 
bottom of o u r  d rawin g  wi ndow.  Just what we wanted . Now, l eave 
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th is  box on  the screen wh i le  we t u rn the sca l i ng back on and d raw 
it  aga i n .  When you d raw a box, the d raw pointer  retu rns to i ts 
start ing  pos i t ion so we shou ld  be ready to ro l l .  Type: 

d i s p l a l,J lb 3 5  1 > / w l  

d i s p l a l,J l b  4 8  0 5 0  0 '3 f  > / w l  

That's i nterest i n g ,  the s ize re lat i o nsh i p  between ou r new 
scaled box and the  fu l l-size box i s  approx i m ately the same as the 
re lat ionsh i p  between the  s ize of our  1 60-p i xe l  deep d rawi ng 
wi ndow and the ent i re 1 92-pixel  deep screen .  A mazi n g !  Now we 
know what OS-9's automat ic  sca l i ng fu nct ion  can do for us .  

I t 's easier  to d raw l arge images accu rate ly  than i t  i s  to  d raw 
smal l  i mages - espec ia l l y  if  you are us ing  a mouse.  I f  we d raw 
ou r i mages large - on a f u l l  640- by 1 92-pixel  w i ndow perhaps 
- and then red uce them down to a smal l  screen s ize, they w i l l  
look much  better. 

Now, c lear you r d isp lay w i ndow and we' l l  red raw the box and 
try to f i l l  i t  with a patte rn .  Type: 

d i S p l a 'd  c >/wl 

d i s p l a l,J lb 4 8  0 50 I/) '3 f  > / w l  

Remem ber, we m u st a lways red i rect the output  of  our  D i s p l a'd 

codes to o u r  d rawi ng wi ndow, / w l .  J u st for fun ,  go th rough some 
of the steps above and leave off the  > / w l .  You ' l l  see a very short 
and stu b by box appear on the  g reen command wi ndow for an  
instant. Then OS-9 wi l l  i ssue another  prompt  and the  top ha l f  of 
your new d rawi n g  wi l l  scro l l  i nto that large b i t  bucket in the sky.  

There are severa l lessons here. F i rst, you usual ly m ust d isp lay 
your draw i ngs  i n  one window and type you r  d i sp lay codes i n  
another .  T h e  sc ro l l i n g caused by yo u r  c h a racters f r o m  t h e  
keyboard w i l l  tea r u p  your d rawings before you get t o  enjoy them.  
And second ,  OS-9 g ives you a way to red i rect you r standard 
output path .  Th i s  i s  what makes i t  poss i b le  for you to type i n  one 
window and d i sp lay your  o utput  in  another .  You have been do ing  
that very th ing  in  t h i s  chapter by  typ i n g  the > / w l  at  the end of 
your command l i nes.  

Red i rect ion saved the day here. And it 's very usefu l  for a 
number of other jobs .  For examp le, you may need to p r i nt a hard 
copy l isti ng of you r  name and add ress f i l e  to take with you on a 
business t r ip .  To do that ,  i f  your  pr i nter dev i ce i s  named / p ,  you 
need to change the / w  i n  the command l i nes above to a / p .  For 
example:  

l i s t  n a m e s  > / p  

Let's move on now and see i f  we can put  a pattern in our new 
box. Try th i s :  
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d i s p l a l,j 1b 28 cc 5 > / w l  
d i s p l a l,J 1 b  4 f >/w l 

Noth i ng happened ! The f i l l  d isp lay codes d id n 't work.  D id  you 
wonder what the manua l  meant when i t  sa id ,  " F i l ls the a rea where 
the background is  the same co lor  as the d raw poi nter.  F i l l i ng sta rts 
at the cu rrent d raw poi nter pos i t ion"? 

Let's see! O u r  d raw pointer  is  s i tt i ng  i n  the upper-left corner  
of  the box we j ust d rew . The box is  made up  of b l ue p ixels .  The 
d raw poi nter is i nv is i b l e  so i t  must be b l ue ,  too. I f  the  f i I I  

command fo l lowed the scenar io above, i t  must have retraced the 
out l i ne of the  box and set a l l  the p ixe ls  b lue aga i n .  Maybe i f  we 
move the d raw poi nter i ns ide  the box, we wi l l  see the  pattern we 
selected . Type: 

d i s p l a l,J 1 b 4 1  0 4 0 4 > / w 1  
d i s p l a l,J I b  2 8  cc 5 > / w l  
d i s p l a l,J 1 b 4 f  > / w 1  

There a re the  s lanted l i nes p rom ised i n  the book .  I wonder 
i f  we can change the i r color .  Try typ ing :  

d i s p l a l,J 1 b  3 2  3 >/w1 
d i s p l a l,J 1 b  4 f  >/w1 

Error 1 86 !  Looks l i ke we are stuck with the pattern we fi rst 
d rew i n  the box. Oh wel l !  Let's erase the box and start over .  

J i s p l a l,J C >/w1 
d i s p l a l,J 1 b  40 0 1 0  0 10 >/w1 
d i s p l a l,J 1 b  4 8  0 G0 0 9 f  >/w1 

That's a fu n ny look i n g  box. Let's try to f i l l  i t  anyway! 

d i s p l a l,J 1 b  4 1  0 4 0  4 >/w1 
d i s p l a l,J 1 b  2e c c  5 >/w1 
d i s p l a l,J 1 b  4 f  > / w 1  

Whoops!  Bette r make sure you have a sol id  l i ne  arou nd any 
a rea you t ry to f i l l  i n  the future. Remember, a lso,  that you must 
be very carefu l  with the co lor  n u m ber  you select i f  you sta rt 
chan g i ng co lors d u ri ng a d rawing sess ion .  

W i th  a fou r-co lor  sc reen set up  the way we are run n i ng it now, 
we o n l y  have wh i te, b l ue ,  b lack and g reen ava i l ab le .  Wh i te is 
a l ready the backg rou n d  color so we can' t  use i t .  I f  we do, o u r  
d raw i ng commands wi l l  work,  b u t  we' l l  never see t h e  resu l ts .  For 
exam p le, on  our present screen i f  we set the foreground color to 
wh ite, OS-9 w i l l  d raw a wh ite box on a wh ite backg round .  We' l l  
never k now i t .  

I t 's easy to forget about t h is .  Moments ago, we forgot we were 
work i n g  with a fou r-co lor  screen and dec ided to change the 
foreg rou nd co lor  to red - or n u m ber fou r. After we issued the 
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command ,  we cou ld n't see anyth i ng we d rew on the screen .  After 
OS-9 went through  wh i te ,  b l ue, b lack and green - or  co lors zero , 
one, two and th ree - it rotated back  to w h ite again with n u m ber  
fou r. We lost everyth i ng .  The  mora l  of the  story? Be  very carefu l 
when you select your  foreg round and background co lor  com bi­
nat ions .  In  a later chapter we' l l  be showi ng you how to work wi th  
OS-9 Level I I 's co lor  pa lettes to change co lors on the f ly .  For now,  
we' l l  st ick  to the fou r co lors we're us ing o n  th is  screen .  

We' l l  l oo k  now at  a p roced u re f i le that w i l l  d raw each O S-9 
graph ics p r im it ive and  fi l l  it with a d i fferent patte rn . When you 
f in ish it ,  you ' l l  be able to see them a l l  on  your  screen at one t ime .  

THE LISTI N G :  Shapes 

* Start with a c lear s c r e en 
* and a b l a ck foreground co lor 

display c 
display lb 3 2  2 

* Po s it ion the cursor for the f ir s t  box 
�'( and draw it . 
�� 
display lb 4� � 46  � a 
display lb 48 � 8 c  � 3 c  
�'( 
* Now po s it ion the c ir c l e  
�'( 
display lb 4� 1 4a � 2� 
display lb 5� � 3 2  
�'( 
·k Now another box 
�'( 
display lb  4� 1 e� � 14  
display lb 48 2 6� � 28  

��An E l l ip s e  is  next 

display lb 4� � 68 � 5 a  
display lb  5 1  � 5 8  � 1 2  

and draw it . 

* Now another r e ctangular box 

display lb 4� � e 8  � 4 6  
display lb 48 1 a8  � 6 �  

�( Another e l l ip s e  wou l d  be n i c e  
�< 

disp lay lb 4� 2 l a  � 5 a  
display lb  5 1  � 4 �  � 1 2  

* Another Rectangle 
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* 

d isplay 1b 49 9 19 9 89 
d isplay 1b 48 9 c8 9 9 6  
'/( 

Y( T ime for a c ir c l e  aga in 
Y( 

display 1b 49 1 4a 9 8 9  
display lb 59 9 3 9  
,'( 

'/( And f ina l l y  a bar f i l l e d  
* with a d i fferent foreground co lor 
,,< 

* F ir s t , we mus t  change the color 

d isplay l b  3 2  3 

* Tha t  should make i t  green 
* 

d isplay lb 49 1 e9 9 8 9  
display lb 4a 2 69 9 9 6  
* 
'/( Now we shou l d  r eturn the 
'{( to the way we found i t . 
-{( 

d isplay lb 3 2  2 

* Now for the pat terns 

fore ground co lor 

* We ' ll move back to the c ir c l e  first  

d isplay 1b  49 1 4a 9 B c  
-{( 

* S e l e c t  a dot patt ern 
'1( 

display lb 2 e  C C  9 1  
* 
* and u s e  the 08 - 9  F lood f i l l d isplay 
,.., commands to put the patt ern in the c ir c l e  
'1( 

display lb 4f 
* 

* Back to the Rec tangl e  in the l ower l e f t  
-{( hand corner of the screen . 
* 

display lb 49 9 2 9  9 99 
* 

* Not ice we can put the draw po int e r  
* anywhere ins i de t h e  r e ct ang l e . 

* Let ' s  put a green pattern in thi s  rec t ang l e  
* 
d isplay lb 3 2  3 
./( 
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'* And we ' l l use  vert ical l in e s  for the pattern . 

d isp lay lb 2 e  CC � 2  
d isplay l b  4f 
'* 
'* Now we ' l l s e t  the c olor to blue be fore we 
'* move on to f il l  the two e l l ip s e s . 
'* 
display lb 3 2 1 
'* 

'* The one on the r ight f ir s t  
'* 

display lb 4 �  2 3 a � S a  
'* 
'* Let ' s  g o  for a hor izontal l ine pattern this t ime 
�'t 
display lb 2 e  C C  � 3  
'* 
'* Do it ! 
'* 

d i sp lay lb 4f 
'* 
'* Now t o  the other e ll ip s e  
'* 

display lb 4� � 7 8  � S a  
'* 

'* Where we ' l l put a Cro s s  Hatch Pattern 
'* 

display lb 2 e  C C  � 4 
'* 
'* Let ' s  keep it blue and go for i t  
'* 

display 1 b 4f 
'* 
'* Back t o  the rect angle in the c enter of the s creen 
'* 

display lb 4 �  1 4 a  � 5 �  
'* 
'* where we ' l l f il l  w ith black left s lant e d  l ine 
'* 

display lb 3 2  2 
display lb 2e cc � 5  
display lb 4f 
'* 
'* Now , to the rectangl e  in the upper r ight hand c orner 
'* We ' l l use green r ight s lante d  l ine s here 
'* 

display lb 4� 1 f �  � 2� 
display l b  2e C C  � 6  
display lb 3 2 3 
display 1 b 4 f  
'* 
'* Now , some s ma l l  blue dots in the c ir c l e  in the top row . 
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* 
d isp lay lb 2e  C C  7 
d i splay lb  3 2  1 
d i splay lb  4� 1 4a � 2 8  
d i sp lay lb 4f  
�( 
>� And f ina l ly , we could us e s ome Large green dots in 
* our f ir s t  s quare box in the upper left  hand corner 

d isplay lb  4� � 5� � 2 8  
d isplay lb  3 2  3 
d isp lay lb 2e CC 8 
display lb 4f 
>'( 
display lb 2e  � � 
>� 
>'( Let ' s  dre s s  up our window with a s imp le  b lue border 
>'( 
d i sp lay lb 32  1 
d isplay lb  4� � 5 � 5 
display lb 48 2 7b � 9b 

* Always say goodbye ! "  
>'t: 
* Pos it ion the cursor f irs t . 
�( 

display 2 2 9  3 3  
>� 
* Then s end the me s s ages ! '  
* 
d isp lay 2� 5 4  6 8  6 1  7 4  2 7  7 3  2� 4 1  4 c  4 c  2� 4 6  6 f  6 c  6b  7 3  2 1  2�  

�( If  we  had u s e d  the  e cho command we  would have 
�( sent a carriage return to the window and ruin e d  our 
* nice  artwork . So we j us t  d i s p laye d words as 
* hex characters . Tricky ! 
>'( 
* We ' ll c lean up and return to Black cursor 

d isplay lb 3 2  2 
>'t: 
* That ' s  A l l  Folks 

After you type in P r ocedu r e  S h a p e s ,  move you r  cursor to the 
OS-9 pro m pt in you r  fo u r- l i ne g reen com mand wi ndow, wh ich is 
j ust below the four color,  20- l i ne d rawing wi ndow you m ade with 
the p rocedu re f i le R e a d t,j D r aw .  Now type: 

d i s p l a t,j lb 3 5 0 > / w l  

d i s p l a t,j  l b  2 e  00 00 >/wl 

d i s p l a t,j c > / w l  

s h a p e s  >/wl 
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With those four  08-9 command l i nes, you t u rned off the 
automat ic sca l i n g  i n  the w indow nam ed / w l  and  c leared that 
window. You a lso "de-se lected " the  c urrent pattern .  Then you ran 
you r new procedure f i le and red i rected i ts output to w i ndow / w l .  

S ince you tu rned off t h e  automat ic  sca l i ng featu re in  you r  
d isp lay wi ndow,  08-9 pr in ted t h e  objects you def i ned exactly  
where you  told i t  to w i th  the d isp lay codes i n  your  p roced u re f i le .  
I f  you want  to adju st the pos i t ion  or  s i ze of a n  object, you can 
do so by ed i t i ng  the p roper l i ne in  the p rocedu re f i le .  You can 
automate the  d isp lay p rocess f ro m  you r  command w indow, /w2, 

by us ing a l i ne l i ke th i s: 

d i sp l a y c >/ w l ; s h a p e s  >/ w l  

I f  you leave 08-9's a utomatic scal i ng off ,  the proced u re f i l e  
named w i l l  p r in t  its f i na l  message as part of the b lue 
border. I f ,  however, you h ave t he scal i n g  t u rned on when you ru n 
Shapes, the m essage w i l l  appear by i tself  on  the bottom l i ne of 
your d isp lay w indow.  Try i t  both ways! 

Each t ime  you come back to th is  w i ndow to t ry a new vers ion  
of the  procedu re f i le, you  need on ly  ho ld  down the CTRL key a nd 
press A. O S-9 w i l l  repr i n t  the  com mand l i n e  above and  leave you r  
cursor s i tt i n g  a t  the e n d  of the l i ne .  A s  soon as you p ress ENTER ,  

i t  w i l l  reru n t h e  p rocedu re f i le .  

Better yet, you could put the c lear screen code,  d l sp l a y  c ,  
into you r p rocedu re f i le .  Then you  won 't n eed to  type it each  t ime  
you test you r p rocedu re.  That's the way we hand led i t .  I f  you  d o  
i t  th is way, you r command l i ne  w i l l  l o o k  l i ke th is :  

Of cou rse, you can st i l l  use the CTRL-A sho rtcut  to  keep from 
typing th is  command l i ne over and over wh i le  you're testi ng you r 
procedu re. I t  may be a short l i ne ,  but  we bet you d i d n ' t  buy you r 
Color Computer to p ractice typ i n g !  

S i nce you ran t h e  proced u re f i l e  S t a r tApps a n d  have you r  
ed itor p rogram runn i ng cont inuous ly i n  a n other w indow,  when 
you want t o  make a q u i ck change i n  the scr ipt  of  you r  p rocedu re 
fi le, you o n l y  need t o  p ress C L EAR u n t i l  your  c u rsor  ret u rns to  the 
window r u n n i n g  your  ed i to r. O nce  there, you  can  m ake the 
change, save the p roced u re f i le to d isk ,  and then press C LEAR 

aga in  unt i l  your cu rsor ret urns to the four- l i n e  com mand w indow.  
Once there, s i m p ly press CTRL-A fol l owed by ENTER and  you ' l l see 
the output of your new versi on of S h a p e s  i m med iately.  

After you get the output  from Shapes l ook ing  the way you 
want i t  to, type: 

>s 
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This  command l i ne runs you r  p rocedu re f i le ,  but  i t  sends the 
output to  a f i le named s i nstead of a w indow. Now type: 

me rge s >/wl 

The OS-9 M e rge tool  g ives you an  exce l lent way to d i sp lay 
d rawing commands rap i d ly. When you send d i sp lay codes to a 
wi ndow th is  way, OS-9 rece ives them as fast as i t  can d isp lay them.  

For  exa m ple ,  you cou l d  h a n d c raft a procedu re f i l e  t h at 
c reates a w i ndow and  d isp lays the S t a r t U p  screen you want to 
see each t i me you start a part icu la r  app l i cat ion on your  Color  
Com puter .  After you perfect you r  d rawin g ,  you can merge the 
output  of that procedu re f i le  i nto a f i le  named S t a r tUpScreen. 
Then i f  you put  t h is l i n e  in you r  S t a r tApps proced u re f i le ,  you w i l l  
see you r  special  screen each t ime you  sta rt t hat app l i cat ion .  

me rge S t a r tUpSc reen >/wx 

You w i l l  need to make s u re that you red i rect the  output  of the 
merge command above to the same wi ndow t hat you c reated in  
you r proced u re f i le .  

Now, let 's move on to a p roced u re f i l e  that d raws a f u l l-s ize 
f ig u re on you r  d isp lay screen .  Then,  we' l l  scale it down,  save i l  
in  a buffer and d isp lay i t  at severa l d i fferent pos i t ions on  the 
screen .  

U S I N G  THE L I N E  DRAWI N G  C O M MAN DS _______________ _ 

--------- ------

We've shown you how you can use most of the OS-9 pr im i t ive 
g ra p h i c s  too l s  to d raw co m m o n  g e o m et r i c o bj ects a l m osl 
everywhere on the screen .  Now, we' l l  show you how to d raw an 
object t hat isn't one of the standard drawing shapes. We' l l  use the 
"d raw a l i ne and move" pr i m i t ive to get the job d one. A nother 
p roced u re f i l e  shows you how to d raw your own letter X and f i l l  
i t  w i t h  a pattern made u p  o f  b l ue  s lashes. 

THE L I ST I N G :  D rawX 

* F irs t , c lear the s creen 

disp lay c 

,'( and use  a black foreground for the out l ine 

disp lay lb 3 2  2 

�'( Pos i t ion the draw pointer at  the s tart 
�'( 
display lb 4 �  � 2� � 3 �  

* Now draw the r e s t  o f  the l e tter 
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'I, 
display Ib 46 � 3�  � 2 �  
display Ib 46 � 5� � 4� 
display Ib 46  � 8�  � 2 �  
display Ib 46  � 9� � 3 �  
display Ib 46 � 6� � 5� 
di splay l b 46  � 9� � 8� 
display I b  46  � 8�  � 9�  
display Ib 46 � 5� � 6� 
display l b 46  � 3 �  � 9�  
display Ib 4 6  � 2�  � 8�  
display Ib 46  � 4�  � 5�  
display l b 4 6  � 2� � 3�  
display Ib 4� � 2 4  � 3�  
,', 
* Let ' s  s e l e c t  a pattern of b lue s lanted l in e s  
* for the center or our 
* 
* Firs t , the pattern 
* 
display Ib 2 e  c c  5 
* 
* Now , the Color 
* 
display Ib 3 2  1 
* 

le tter 

* Apply them with the flood f i l l  command code 
* 
display lb 4f 
* 
* We mus t  a lways turn the patt erns off 
* after we ' re f in i shed . 
* 
display Ib 2 e  � � 
* 
* And , put the color back the way we found it 
* 
display Ib 3 2  2 
* 
* That ' s  a l l  i t  take s to draw an d X 
* 

Store the proced u re D r a w X  i n  you r cu rrent data d i rectory. 
Then test it by typ i n g :  

I f  y o u  l i ke what y o u  see and don 't want t o  make any mod­
if ications of your own, type: 

d r a w x  >dx 

m e  r g e  dx >/wl 
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N ow that we have def i ned the bas ic  shape of o u r  l etter, we 
need to save a copy of i t  i n  a GET - P UT buffer so we can d raw i t  
anywhere on  the  screen . Use  the  p rocedu re f i l e  G e tX to  do the 
job for you .  

TH E L I ST IN G :  G e tX 

* 
* Thi s  proce dure f il e  change s the working 
* area on the s creen to a much sma l l e r  area . 
* 
* It then turns on OS - 9 ' s  s c a l ing and u s e s  the 
* Merge dx c ommand to p r int a sma l l e r  vers ion 
�( of the "X"  we made w ith the DrawX proce dure f il e . 

* We then G e t  the S creen image of  the sma l l  "X"  
�( into buffer numbe r  5YJ hex , group number 1 
* 
-I( After we have loaded the sma l l  "X"  into a buffer 
* we change the working area o f  w in dow /W1 back 
* to the ful l  w indow . 

'i( We are then free t o  draw our sma l l  "X ' s "  anywhere 
�'( we want on the s creen . 
,'( 

.,( We ' l l do that l a s t  task in a s eparate proc e dure 
* f ile  nam e d  PutX . 
* 

d i sp lay lb 2 5 YJ YJ 2 8  6 ; �'( Change Working Area code 
d i s p lay d is play c ; ,'c c l ea r  s creen 
d isplay lb 3 5  1 ; �\' make sure s c a l ing is turned 
merge dx . * d isplay "XU in sma l l  w indow , 
* 
* Now ge t p ixe l image in grp 8YJ , buffer 1 

d i splay 1 b  2 c  5 YJ  1 YJ 9 YJ 9 YJ 8 8  YJ 8 8  
d i splay l b  2 5 , , 5 ,  1 4  ; *  back t o  ful l s iz e d  window now 
d isp lay c ; *  c lear that s c r e en 
'k 

* That ' s  a l l  for GetX folks ! 

on 

After you run  Ge t X ,  you w i l l  h ave t hat sma l l X you d rew ear l ier  
stored i n  a G E T  - PU T  buffer in  your Color Computer's memory. The 
g roup n u m ber  of that buffer is 80 or 50 Hex. The buffer n u m ber  
i s  1 .  Now that the p rocedu re f i l e  Ge tX has  l oaded i t  i nto  memory, 
you can d isp lay i t  any t i me.  One of the eas iest ways to use Ge t X  

i s  i n  a n other  p rocedu re f i le .  M aybe w e  shou ld  have n a med t h is 
one  "Tic Tac Toe."  

T H E  L I ST I N G: P u t X  

�'( Th is  proc e dure f i le will  d isplay the sma l l  "X" 
'i( loaded int o  GET/PUT Group Numbe r  8 YJ ,  Buf fer 1 
'k a t  s everal  locat ions on your Color Compu t er ' s  s c re en 
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�'( 
'* In hex that ' s  Group numbe r  5 � , Buffer 1 
'* 
'* In fac t i t  w i l l d i s play thre e  c op i e s  of the 
* sma l l  "X" on the s creen in a manner s imilar 
'* to a suc c e s s fu l  t ic tac toe game . 

'* We ' ll even add the gr i d . You c an draw , s c a l e , get 
* and put the " D ' s " for pra c t ic e . 
'* 
display c 
display 1b 4 �  � f� � 1 8  
display 1b 4 4  � f �  � 9 �  
'* 
* One l ine down , s o  we ' l l move the draw p o inter 
* and do another ! 
�� 
display I b  4� 1 8 6  � 1 8  
display 1b 44 1 8 6  � 9 �  
* 
'* Time t o  add the hor izont a l  l ines 
* 
display lb 4� � l e  � 3 c  
display 1b 4 4  2 5 4  � 3 c  
�� 
�� One more ! 
* 
display Ib 4� � l e  � 6 e  
display 1b 4 4  2 5 4  � 6 e  
* 
'* Now we n e e d  three " X ' s " t o  win ! 
'* 
display 1b 2 d  5 �  1 � 6 4  � B 
* 
* Here ' s  comes the s e con d !  
* 
display 1b 2 d  5� 1 1 1 4  � 3F 
* 
* and the w inn ing move ! 
* 
display l b  2 d  5 �  1 1 a 4  � 6F 
'* 
'* Now l e t ' s  frame our good wor k !  
* 
display 1b 4� � 8 � 8 
display lb 4 8  2 7 �  � 9 8  
* 

I f  you've worked t h roug h  the  exa m p les i n  t h is chapter, you 
shou ld  h ave a p retty good hand le on  the 08-9 Level I I  h i g h  
resol ut ion  g raph ics pr im i t i ves. Use o u r  p rocedu re f i l es a s  models .  
Make a few copies of the tables and charts in the l ast th ree 
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c h apters and keep t he m  handy w h i l e  you work.  We h o pe you ' l l  
f i n d  t h e m  a b i g  h e l p . 

Pay spec ia l  atte nt ion to t h e  deta i ls  of scal i ng .  I f  you a re 
p re pa r i n g  a n  or ig i n a l  d raw i n g ,  you need to know if i t  is bei n g  
sca led o r  n o t ,  s o  y o u  can make s u re t h e  f i n a l  d raw i n g  looks rig ht .  

DOI NG T HE SAM E T HI NG WIT H RUNB _______________ _ 

Now t hat you u n derstan d  t h e  bas ics o f  the pr i m iti ves t hat 
su pply  the g ra p h i cs power to 08-9 Level I I ,  w e' l l  s h o w  you t h e  
easy way to use t h e m .  

BASI C09, w h i c h  w e  i ntro d uced i n  t h e  l ast  c h a pter, is  a h i g h­
leve l ,  PASCAL- l i ke l a n g u age t hat comes with 08-9 Leve l I I .  BASIC09 
i n c l udes a spec ia l  g ra p hics m o d u l e  na med g f x2. T h is module 
g i ves you access to a n u m be r  of Eng l i s h  l a n g uage- l i ke c o m mands 
t ha t  you can use t o  d raw w i t h  your  Color Com puter.  To he lp  you 
com pare t h e  g f x 2  co m m ands to the OS-9 g ra p h i cs p ri m it ives, we 
rew rote m ost of the p roced u re f i l es from t h e  ea r l y  part of  t h i s  
c h a pter i n to BASIC09 c o d e  t hat uses g fx2.  S h apes..BA5 I C 09 i s  f i rst. 

I n  t h i s  book,  BAsI co9 l i st i n gs w i l l  h ave a four-di g i t  H ex n um ber 
at t h e  beg i n n i n g  of each l i ne. Do not type t h ese n u m bers when 
entering a l i ne. T h ey are i nternal l y  s u pp l ied by you r  co m p uter  and 
only show u p  when y o u  l ist a f i le .  

T HE LI STING: Shapes . B a s  

PROCEDURE MyShap e s  
���� (* Ba s ic � 9  emulat ion of an O S - 9  proc e dure f i l e  
�� 3 6  
�� 3 7  
�� 3 E  
��4C 
��4D 
��5F 
��79  
��7A 
��9 6 

� �AE 
��C8 
��DF 
� �E� 
��F8 
� U 2  
� l 2 F  
� l 4 9  
� l 6 l  
� 1 7 2  
� 1 8 C  
� lA4 
� l C 2  

D IM myW : BYTE 
OPEN #myW , n /Wl "  : WRITE 

RUN gfx2 ( myW , " c le ar " )  
RUN gfx2 (myW , " pat tern" , � , � ) 

RUN gfx2 (myW . " box" , 7 �  . 1� . 1 4 � , 6� )  
RUN gfx2 (myW , " c o lor" , 3 , � )  
RUN gfx2 ( myW , "pattern" , 2 �4 ,  8 ) 
RUN gfx2 (myW , " f i U " , 7 2 , 1 2 )  

RUN gfx2 (myW , " color" , 2  , !I ) 
RUN gfx2 (myW , "pat tern" , 51 , 51 ) 
RUN gfx2 (myW , " c ir c le " , 3 3 51 , 3 2 , 5� ) 
RUN gfx2 (myW , "pattern" , 2514 , 7 ) 
RUN gfx2 (myW , " c olor " , l , 51 ) 
RUN gfx2 (myW , " f iU " )  
RUN gfx2 (myW , "pattern" , � , !I) 
RUN gfx2 (myW , " color" , 2 , � ) 
RUN gfx2 (myW , "box" , 4 8 � , 2� , 6518 , 4� ) 
RUN gfx2 ( myW , " pattern" , 2� 4 , 6 )  
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!-HDC 
�lF4 
�2�C 
�2 2 6  
�2 3 E  
�25E 
�2 7 8  
�29 �  
�2Al 
�2BB 
�2D3 
�2F� 
�3�A 
�3 2 1  
�33 B 
�33 C  
�35D 
�37 7  
�38F 
�3A� 
�3BA 
�3D2 
�3D3 
�3EF 
�4�9 
�42 l 
�43 8  
�455' 
�46A 
�46B 
�488 
�4A2 
�4B3 
�4CD 
�4CE 
�4E6 
�5�4 

RUN gfx2 (myW , " color" , 3 , � ) 
RUN gfx2 (myW , " f i l l  " ,  6�� , 3 � )  
RUN gfx2 ( myW , "pat t e rn " , � , � ) 
RUN g fx2 (myW , " color"  , 2 ,  r n  
RUN gfx2 (myW , " e l l ip se " , 1�4 , 9� , 88 , 18 )  
RUN g fx2 (myW , "patt ern" , 2�4 , 4 )  
RUN gfx2 (myW , " c o l or " , 1 , � ) 
RUN gfx2 (myW , " f i l l " ) 
RUN gfx2 (myW , "pat t e rn " , � , � )  
RUN gfx2 (myW , " c olor" . 2 , � ) 
RUN g fx2 (myW , " box" , 2 3 2 , 7� , 42 4 , 9 6 )  
RUN gfx2 ( myW , "pattern" , 2�4 , 5 ) 
RUN gfx2 (myW , " f il l " , 2 4� , 7 4 )  
RUN gfx2 (myW , " pat t ern" , � , � )  

RUN gfx2 (myW , " e l l ip se " , 5 3 8 , 9� , 6 4 , 18 )  
RUN gfx2 (myW , " patt ern" , 2�4 , 3 )  
RUN g fx2 (myW , !l co1or " , l . � )  
RUN g fx2 (myW . " f il l  " )  
RUN g fx2 (myW , "patt e rn" , � , � )  
RUN g fx2 (myW , " co1or" , 2 , � )  

RUN gfx2 (my�l , " box" , 16 , 12 8 , 2�� , 1 5 0 )  
RUN gfx2 (myW , " patt ern" . 2 04 , 2 )  
RUN gfx2 (myW , " co l o r " , 3 , � ) 
RUN gfx2 (myW , " f i l l " , 1 8 , 1 35' )  
RUN gfx2 ( myW , " co l or " , 2 , � ) 
RUN gfx2 ( myW , "pattern " , � , 5' )  

RUN gfx2 (myW , " c ir c le " , 3 3 5' , 1 2 8 , 48 )  
RUN g fx2 (myW , " pat t e rn "  , 204 , 1 ) 
RUN gfx2 ( myW , " f il l  n ) 
RUN gfx2 (myW , " pa t t ern" , 5' , 0 ) 

RUN g fx2 (myW , " co l o r " , 3 , � )  
RUN g fx2 (myW , " bar " , 4 80 , 1 2 8 , 608 , 1 50 )  

�5�5 RUN gfx2 ( myW , " color " , 1 , � )  
�51D RUN g fx2 ( myW , " box" , 4 , 4 , 6 3 2 , 1 5 7 )  
�53A RUN gfx2 ( myW , " curxy " , 4 , 19 )  
�55 2  PRINT #myW , "  That ' s  A ll Folks " ;  

The B A S I C09 vers i o n  of S h a p e s  req u i res a l ot of  typ i n g .  
However ,  i t  i s  m u ch easier t o  understand than the 08-9 d ispl ay 
code p roced u re f i le.  R u n  them both and  compare the  way they 
put g raph ics o bjects on the screen.  

Notice: Before you run these BASI C09 p rocedu res, you shou ld  
run the  08-9 procedu re f i l e  R e a d'::JO ra w .  These BASI C09 prog rams 
assu me t hat the p rep work done i n  Rea dyD r a w  h as been completed 
before they a re run .  I f  you a re real l y  a mbit ious ,  you m ay want to 
add the funct ions performed by R e a d y D r a w  to these p ro g ra ms.  I f  
you d o ,  they w i l l  stand a lone.  Don 't forget t o  c reate the o x  f i l e  
before run n ing  G e tX . Ba s .  
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TH E LIST I N G :  D ra wX . Bas 

PROCEDURE MyX 
iJiJiJiJ (* We have already created w indow /W1 so we won ' t  do 

again here . Howeve r , we mus t  open a path to it . iJiJ3 4  ('Ie it 
iJiJ6A 
iJiJ6B 
iJiJ7 2 
iJiJ8iJ 
iJiJ92 
iJiJAD 
iJiJC 7 
iJiJDE 
iJiJFS 
iJ 1iJ C  
iJ12 3 
iJ 1 3 A  
iJ 1 S l 
iJ 1 6 8  
iJ 1 7 F  
iJ19 6 
iJ1AD 
iJ 1 C 4  
iJ1DB 
iJ1DC 
iJ1F3  
iJ 1 F 4  
iJ2iJE 
iJ 2iJF 
iJ 2 2 E  
iJ 2 2 F  
iJ 2 4 7  
iJ 2 4 8  
iJ2 6 3  
iJ 2 6 4  
iJ2 7 B  
iJ 2 7 C  
iJ 2AiJ 
iJ2Al 
iJ 2 B B  
iJ 2 D 3  
iJ 2 D 9  
iJ 2DA 

D IM myW : BYTE 
O PEN #myW , " /W 1 "  : WRITE 
RUN gfx2 (myW , " cl e ar " )  
RUN gfx2 (myW , " co l or " , 2 , iJ , 4) 
RUN gfx2 (myW , " s e t dp tr " , 3 2 , 48 )  
RUN gfx2 ( myW , " l ine " , 48 , 3 2 )  
RUN g fx 2 (myW , " l ine " , 8 iJ , 6 4 )  
RUN gfx2 (myW , " l ine " , 1 2 8 , 3 2 )  
RUN gfx2 (myW , " l ine " , 14 4 , 48 )  
RUN gfx2 (myW , " l ine " , 9 6 , 8iJ )  
RUN gfx2 (myW , " l ine " , 14 4 , 1 2 8 )  
RUN g fx2 (myW , " l ine " , 12 8 , 1 4 4 ) 
RUN gfx2 (myW , " l ine " , 8iJ ,  9 6 )  
RUN g fx2 (myW , " l ine " , 48 , 1 4 4 )  
RUN gfx2 (myW , " l ine " , 3 2 , 1 2 8 )  
RUN g fx2 ( myW , " l ine " , 6 4 , 8iJ )  
RUN gfx2 (myW , " l ine " , 3 2 , 48 )  

(* Now s e l e c t  a pat tern 

RUN g fx2 ( myW , " pat tern " , 2iJ4 , S )  

( * Change the c olor o f  the f i l l  

RUN gfx2 (myW , " co10r" , l , iJ) 

( *  And f ina l ly , do the f i l l  

RUN g fx2 (myW , " f i l l "  , 4iJ , S iJ )  

( *  Put things back the way they were 

RUN g fx2 (myW , "pattern" , )J , )J )  
RUN g fx2 (myW , " color" , 2 , )J) 
C LOSE #myW 

(*  That ' s  a l l  folks 

T H E  LIST IN G :  Get X . Bas 

PROCEDURE 
iJiJiJiJ 
iJiJ2 1 
iJiJ4 l  
iJiJS B 
iJiJS C 
iJiJ6 3 

myGe t  
(* Draw a sma l l  " X" on the s cr e en 
( *  then s ave i t  a GET/PUT buff e r  
( *  s o  you can u s e  i t  later 

D IM myW : BYTE 
O PEN #myW , " /W l "  : WRITE 
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��7 1 
��72 RUN gfx2 ( my'i� , " cwar e a "  , jiJ ,  jiJ , 4jiJ , 6 ) 
�� 9 1  RUN gfx2 ( my'� , " c le ar " )  
��A3 RUN gfx2 ( my'� , " s ca1 esw" , " ON " )  
��BC SHELL "merge dx >/w1 " 
�J,JCD RUN g fx2 ( myW , " GET" , 8jiJ , 1 , 9 , 9 , 1 3 6 , 13 6 )  
J,JJ,JEF RUN gfx2 ( myW , " CWAre a " , jiJ , jiJ , 8)iJ , 2J,J )  
J,J1J,JE RUN gfx2 ( myW , " c 1ear " ) 
J,J12)iJ 
J,J12 1 PRINT #myW , "We have now put the ' X ' in a buffer . n 

J,J14E PRINT #myW , " Now , we ' ll d isplay i t  three t ime s . "  
�179 
�17 A RUN gfx2 ( myW , " put " , 8jiJ , 1 , 1 5 )iJ , 1 8 )  
jH9 6 RUN gfx2 (mY'� , " put " , 8 )iJ , 1 , 27 6 , 6 3 )  
�lB3 RUN gfx2 (myW , " put" , 8)iJ , 1 , 42� , ljiJ9 ) 
�lD)iJ RUN gfx2 ( myW , " ki l l  buff " , 8)iJ , 1 )  

Afte r y o u  h ave t y ped i n  t h ese BASIG09 p roce d u re s  a n d  
debugged t h e m ,  y o u  can r u n  t h e m  from t h e  f o u r- l i n e  g reen 
command w i n d ow /w2,  w h i c h  ReadyO raw c reated o n  the same 
screen as your d i sp lay w in d ow, /wl. Work i n g  f rom the 05'3 : s h e l l  
prompt i n  you r c o m m a n d  w i n d o w, c h a n g e  t h e  c u rre n t  data 
d i rectory to the d i recto ry w h e re you have sto red your BAS I G09 
source code fi les .  I f  you h ave loaded BASIG09 i nto m e m o ry with  
a prep f i le  s u c h  a s  S ta r tApps ,  you w i l l  see your  h a n d i work i n  a 
few seconds when you type: 

chd /dd/BA5 I C09-D I RECTORY 

bas i c09 5hapes . B a s  

Also rem em ber: BAS I C09, RunS, G f x2, 1 1  and I nl<ey m u st 
be stored i n  yo u r  cu rrent execut i o n  d i rectory (usua l ly  /d0 /CM05 ) 
or i n  m e m o ry befo re y o u  can type a c o m m a n d  l i n e  l i ke t h e  o ne 
above. When you take your  two Rad io Shack d is k s  out of t h e  
package, you' l l f i n d  t h a t  the prog ra m fi les above a re stored i n  a 
CMOS d i recto ry on y o u r  Conf ig  d i s k .  You' l l  want to copy them o n  
to you r work i n g  system d i sk .  I t ' l l  m a ke l i fe eas ier. 

We learned the hard way t h a t  you can n ot redef i n e  a GET/PUT 

buffer. I n  the above program,  we or i g i na l ly h ad 1 0's i nstead of 9 's  
in the GET statement .  S i n ce we had j ust run the proced u re f i l e  for 
Ge t x ,  o u r  system h ad defi ned ou r buffer that way. When we ran 
the above BASI G09 p rogram, it cras hed.  S i nce we h ad cal led the 
buffer "gro u p  80, b u ffer 1 "  in  both cases, i t  t ried to redef i n e  the 
buffer and cou ld n 't .  Another way to c i rcu mvent t h i s  wou l d  h ave 
been to use a d i ffere n t  g ro u p  and/or buffe r n u m ber. 

If you want to r u n  these programs befo reyou get a ro u n d  to 
creati n g  a work i n g  system d i s k  w i th  them in y o u r  CMOS d irectory, 
you can load them i nto memory f ro m  you r Conf ig  d i s k  and then 
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run  them . I f  you have two d isk  d rives, you cou ld put  the Conf ig 
d isk  in D rive / d l  and type: 

1 D a d  / d l / c m d s / b a s  i c0'3 

l o a d  / d l / c m ds / r u n b  

l o a d  / d l / c m d s / G f x 2  

1 D a d  / d l / c m d s / S � s C a  1 1  
l o a d  / d l / c m d s / l nl< e �  

b a s  i c 0 '3  S h apes . B a s  

I f  you operate t h is way, a p roced u re f i le with these command 
l i nes i n  it wou l d  be a ve ry handy too l .  

O n e  o f  the t h i ngs you ' l l  not ice when you type i n  long l ist i ngs 
is  how n ice i t  wou l d  be i f  you had some commands you cou ld type 
and run automat ica l l y  without ho ld i ng  down the S H I FT key to type 
q u ote marks and a dozen parameters.  

S i n ce the G fx 2  f i le has plenty of room before i t  f i l ls its 8K 
memory b lock and  there is add i t iona l  room ava i lab le  i n  the RunB 

b lock,  we' l l  c reate some BASI C09 tools you can pack and keep 
res ident  i n /memory. They' l l  be ready to answer your  cal l  i n  a sp l i t  
second ,  both  f rom wi th in  BAS I C09 and f rom the 05-9 com mand 
l i ne .  That's a job  for  the next chapter. 
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CHAPTER 8 

b u i l d i n g fri e n d ly tools 

I n t h i s  c hapter we' l l  show you how to u se BASI C09 and a few 
OS-9 too l s  from the CMOS d irecto ry on yo u r  wor k i n g  syste m d i s k  
to m a k e  l i fe s i m p ler  wh i le you're u s i n g  y o u r  Color Com puter 3. 

By the t i m e  you f i n i s h  th i s  c h a pter, you w i l l  have c reated 
scores of E n g l i s h  lang u age g raph i c s  and w i n dowi n g  c o m m a n d s  
and loaded them i nto memory .  You ' l l  b e  a b le to u se them f r o m  
the O S-9 c o m m a n d  l i ne as w el l  as from w it h i n  BASIC09 at a 
moment's not ice.  

You' l l  a l so learn h ow to set u p  the o pt ion a l  h i g h  res o lu t ion  
graph ics mouse a n d  how to read i t .  Then ,  we' l l  wat c h  over  y o u r  
shoulder  a s  y o u  c reate a s i m p l e  d rawi n g  program that u s e s  t h e  
h igh reso l ut ion  mouse a n d  a s h o rt progra m  t h at l ets y o u  use 08-
9's "alarm c l ock" funct ion .  

____________ ENG LI SH LA NGUAG E COMMA ND S  MAK E SE N SE 

Wh i le you were work i n g  your way t h ro u g h  o u r  exercises i n  
Chapter 7 ,  you m ost l i ke ly  decided that  i t  i s  m u c h  eas i e r  to tap 
OS-9's graph i cs a n d  w i ndowing a b i l i ty from w i t h i n  BASIC09 t h a n  
i t  is from t h e  08-9 co m m and l i ne .  You're r ight !  

1 1 3  



I n  th is  chapter we'l l  take you one step fu rther  as we he lp  you 
bu i l d  a set of tools that wi l l  b r ing some of BASI C09'S power to the 
08-9 command l i ne. We h ope i t  w i l l  m a ke your Col o r  Computer 
easie r  to use. 

Let's start by looking at several d ifferent methods we cou l d  
use to d o  t h e  same j o b  - clear  a w indow o n  ou r Co lor  Computer's 
screen .  We can do i t  from the 0 8-9 command l i ne  by typ ing : 

d i sp l ay c 

We can d o  the same th ing  from with i n  a BASI C09 p rogram by 
typ ing :  

run g fx2 ( "c l ea r " )  

D i s p l a y  c doesn't mean m uc h  to m ost people.  A n d  wh i l e  the 
verb c l ea r  is easy to u nd e rstand  i n  Eng l is h ,  the p hrase run g fx2 
d oesn't mean a whole heck of a l ot to anyone. To compl icate 
matters, typ ing  ( "c l ea r " )  is espec ia l l y  c l umsy. Wou ldn ' t  i t  be n i ce 
if we cou ld  j u st type c l ea r  o r  possib l y  someth ing shorter l i ke c I s  
t o  c lear a w indow? You coul d  accomp l ish th is  b y  typ i ng i n  the 
fol lowing p rogram: 

PROCEDURE c I s  
( *  Th i s  p r oced u r e  c l ea rs a Co l o r  Compu t e r  W i ndow * )  

run g fx 2 (  "c l ea r " )  
end 

After you type in the p rocedu re above - and as long as you 
stay with i n  BASIC09 - you can r u n  it by typi ng:  

r un c I s  

BASIC09 i s  a n ice lang uage, but  who wants t o  run  i t  a l l  the t ime? 
Can we set you up so you can c lea r  a w indow from the 08-9 
command l ine by s imp ly  typing c I s? 

The fi rst th i ng you m ust do to accomp l ish th is  g oa l  is save 
the sou rce code of your  proced ure. Do th is i m med iately after 
typi n g  it i n  with :  

save 

If you typed in several add it iona l  p rocedu res before you 
decided to save c I s ,  you w i l l  need to type: 

save c I s  

Remember: You m ust a lways save a BASIC09 p rocedu re before 
you pack i t .  When you run  the BASIC09 Pac I< com ma n d ,  you r  source 
code is g o ne forever - u nl ess you have p reviously saved it to a 
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disk  fi le. And don't forget, you w i l l  n eed the sou rce code i f  you 
m ust change you r proced u re l ater. 

After you have saved you r  sou rce code w it h  the com ma n d  l ine 
above, you can turn i t  i nto a packed I-code m od u le (wh ic h  you 
can run from the 08-9 command l i ne) by typ i n g :  

p a c k  c I s  

When you type t h i s  com mand, BASIC09 stores a n  executab le  
i -code modu le named c I s  i n  y ou r  cu rrent execut ion d irectory.  
Usu a l l y  t h is i s  the d i rectory / d 0/CMOS. After you have r u n  t h i s  
com mand l i ne, y o u  w i l l  b e  ab le  t o  clear y o u r  screen at a n y  t i m e  
b y  typing:  

c i s  

Si nce the command i s  now designed to work from the 05'3 

prompt, i n  order to r u n  it from with i n  BA5 I C0'3, you w i l l  need to 
type: 

$ c l s  

W h e n  you type c l s, OS-9 looks i n  its mod u le d i rectory f o r  a 
mod u le with the name c I s. I f  it f inds a m od u le by t h at name,  it  
l i n ks to it and runs it .  I f  i t  does not f ind a mod u l e  named c I s, 

OS-9 looks i n  you r  current execut i o n  d i rectory. It shou ld  f i n d  i t  
there s i  n c e  y o u  j ust u sed BASI COg'S P a c k  com mand to store it  there.  
When i t  f i nd s  the f i l e, 08-9 l oads i t  a n d  l i n ks to the module it  
contai ned - c I s . 

When it l i n ks to c I s , OS-9 learns that the module  is a BASI C09 
i-code m od u le.  Th is  tel l s  it t h at it must also l oad R unB, or l i n k  to 
it if  it is a l ready i n  memory. Fi nal ly ,  after RunB is in p l ace, OS-9 
executes RunS with c i  s as a para m eter, and you r des i re for a c lea n  
wi ndow w i l l  be fu l f i l led.  

I f  OS-9 can't f ind RunB,  you w i l l  be g reeted with an Error 2 1 6  
message. To b e  safe, you m ight  want t o  l oad it i nto memory. I f  
you fol lowed o u r  S t a r t Up f i le ,  i t  w i l l  a l ready b e  i n  memory.  

08-9 keeps a l l  of the preced i n g  act ions transparent. You d o  
not need t o  k n ow a bout t h e m .  You m ust o n l y rem e m be r  t o  type 
c I s. After fo l lowi ng the above scenar io sentence by sentence, you 
proba b l y  concl uded that you coul d  clear you r  w i n dows faster i f  
the module  c I s  were avai lab le  i n  m em o ry a l l  t h e  t ime.  You a re 
correct. However, if you l oaded the m od u l e  c I s alone, you wo u l d  
be wasti ng a lot o f  mem ory. 

_____________ GAI NI NG EFFI CIENCY BY COMBINING MO DULES 

The module  c I s  is on ly  56 bytes l o n g .  However,  beca u se of 
the way the memory m anagement hardware i ns ide the Color  
Com p uter 3 works, you wi l l  be u s i ng an enti re 8 K  m e mo ry b lock 
when you l oad c I s .  The answer is  to merge a n u m ber of modu les 
into one f i le .  At f i rst g l a nce you wou l d  t h i n k  you cou ld  put u p  to 
8K or 8, 1 92 bytes i nto you r f i le .  
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PROCEDURE 
���� 
��3 6 
��3 7  
��43 
��45 

PROCEDURE 
���� 
��3 6 
��6D 
��6E 
��7 C 
��7E 

PROCEDURE 
���� 
��2F 
��5 B  
��8 7 
��C� 
��Cl 
��D� 
��D2 

PROCEDURE 
���� 
��2D 
��5� 
��5 l  
��5 2  
��6 5  
��6 7 

However, because a 5 1 2-byte long b loc k is  mapped i nto each 
64K workspace used by a task ,  you w i l l  want to keep you r  f i les 
no longer than 7,680 bytes. If you do th is ,  OS-9 w i l l  be able to 
l oad you r  modu les at the very top of memory in each 64K work­
space. 

I f  you run the OS-9 I de n t tool to determ i n e  the s ize of the 
modu le g f x2, you' l l  not ice somet h i ng i nteresti n g .  Try it !  Type: 

i de n t  - x  g f x 2  

That i s  i n terest i ng !  The mod u le g fx2 i s  on ly 2,250 bytes long.  
There m ust be a lot of space left in  the 8K memory b lock i t  is us ing !  
Let's see - 7,680 m i n us 2 ,250 equals 5,430. That's 5,430 bytes we 
can use for our  Eng l ish  language  commands.  

The orig i na l  g f x 2  module p l us the packed vers ions of the 
BASI C09 procedu res l isted here add up to on ly  6,586 bytes. You 
could even add the med i u m  resol ut ion  g raph ics package g f x ,  and 
you r  f i le wou ld  sti l l  f i t  in an 8K memory block.  I t  is o n ly 501 bytes 
long .  

THE LISTING: Eng l i sh . Language . Too l s  

beep 
(* Thi s  command w i l l  caus e your Color Computer to Beep 

RUN gfx2 ( " be l l " )  
END 

B l ink 
(* Thi s  command w i l l  caus e characters type d after you 
( *  run it to b l ink . Works with text type windows only . 

RUN gfx2 ( " blnkon " ) 
END 

NoB l ink 
(* U s e  this command to 
(* However ,  characters 
(* B l ink will c ont inue 
(* type d later won ' t .  

RUN gfx2 ( "blnkOff " )  
END 

bold 

turn off b l ink funct ion . 
s ent after you type d 
to bl ink . Charac ters 
Only works with t ext type windows . 

(*  Make s charac t e r s  typ e d  appear in BOLD type 
(*  Works only in a graph i c s  window . 

RUN g fx2 ( "bol dsw" , " on " )  
END 
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?ROCEDURE 
SJSJSJSJ 
SJ$l 38 
SJ$l4l 
SJ$l6 3  
SJ$l6 4  
SJ$l78 
SJ$l7A 

PROCEDURE 
SJ$lSJ$I 
SJ$l3 7  
SJ$l3 8 
SJ$l49 
SJ$l4B 

PROCEDURE 
SJSJSJ$I 
SJ$l38 

SJ$l39 
9$14A 
SJ94C 

PROCEDURE 
9$19$1 
9$138 
SJ93 9 
SJ94A 
SJ$l4C 

PROCEDURE 
9$19$1 
SJ93 6 
SJ$l3 7  

SJ$l48 
SJ$l4A 

PROCEDURE 
9$1$1$1 
9$13 8 
9$139 
994A 
SJ$l4C 

PROCEDURE 
9$1$1$1 
99 3 9 
9$13A 
9$14B 
994D 

PROCEDURE 
SJ$l9$1 
9$13 7  
$1$13 8 
9949 
9$14B 

NoBold 
(* Turns off the bold switch so characters typed appear 
(* normal 
(* Only works in a graphics  window 

RUN gfx2 ( "boldsw" , "off " )  
END 

BorderBlue 
(* This  command will turn border of your s creen to blue 

RUN gfx2 ( l border " , 1 ) 
END 

BorderWhite 
(* Thi s  command w i l l  turn border of your s creen to white 

RUN gfx2 ( " border " , $I) 
END 

BorderBlack 
(* Thi s  co��and w i l l  turn border of your s creen to black 

RUN gfx2 ( " border " , 2 ) 
END 

BorderRed 
(* Thi s  command will turn border of your s creen to red 

RUN gfx2 ( " border " , 4 ) 
END 

BorderGreen 
(*  Thi s  command will turn border of your s creen to green 

RUN gfx2 ( IIborder" , 3 ) 
END 

BorderYe llow 
(* This  command will turn border of your s creen to yel low 

RUN gfx2 ( " border " , S ) 
END 

BorderCyan 
(* Thi s  c ommand will turn border of your s c reen to cyan 

RUN gfx2 ( "border" , 7 ) 
END 
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PROCEDURE c I s  
���� (* Thi s  command w i l l  c l e a r  your screen 
��2 6 
��27 
��34 
�� 3 6  

RUN gfx2 ( tl c lear " )  
END 

PROCEDURE Let t e r s B lu e  
���9 (* Th is c ommand w i l l  g ive you B lue l e t t er s  
JD)J2A 
�)J2B 
)J)J3 B  
)J)J3D 

RUN gfx2 ( "co lor " , 1 ) 
END 

PROCEDURE Letters Black 
JD)J�)J (* Thi s  c ommand w i l l  g ive you B lack l e t ters 
)J)J2B 
JD)J2C 
�)J3 C  
�9 3E 

RUN g fx2 ( " color" , 2 ) 
END 

PROCEDURE Le ttersGreen 
99�)J ( *  Th i s  c ommand w i l l  g ive you Green letters 
9)J2B 
9)J2C 
S'S'3 C 
9)J3E 

RUN g fx2 ( " color" , 3 ) 
END 

PROCEDURE LettersRe d  
)J)J9)J (*  Th is command w i l l  g ive you Red letters 
)J)J2 9  
)J)J2A 
S')J3A 
)J)J3 C  

RUN gfx2 C " color" , 4) 
END 

PROC EDURE Let te rsYel low 
)J)J)J� 
)J)J2C 
)J)J2D 
9)J3D 
JD)J3F 

(* Thi s  c ommand wil l  g ive you Yel low l etters 

RUN gfx2 C "color" , 5 ) 
END 

PROCEDURE WindowRed 
JD)JS')J ( *  Thi s  command w i l l  g ive you a Red w indow 
)J)J2A 
S'S'2B 
9)J3 E  
)J�4)J 

RUN gfx2 ( " color " , )J , 4 ) 
END 

PROCEDURE WindowBlack 
��JD)J 
�)J2C 
1i'�2D 
��4)J 
�)J42 

( *  This command w i l l  g ive you a Black w indow 

RUN gfx2 ( " co lor" , )J , 2 )  
END 

PROCEDURE WindowCyan 
�)J�)J ( *  Thi s  c ommand will g ive you a Cyan w indow 
�)J2B 
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��2C 
��3F 
��4l 

PROCEDURE 
���� 
��2B 
��2C 
��3F 
��4l 

PROCEDURE 
���� 
��2B 
��2C 
��3C 
�� 3E 

PROCEDURE 
���� 
��2C 
��2D 
��4� 
��42 

PROCEDURE 
���� 
��24 
��2 5 
�� 3 2 
��34 

PROCEDURE 
���� 
��25 
��26 
�� 34 
�� 36 

PROCEDURE 
���� 
��3A 
��47 
��48 
�� 6 2  
��6 4  

PROCEDURE 
���� 
��3 5 
��3F 
��6 �  
�� 6 l  
�� 7 B  
��7D 

PROCEDURE 
���� 
��3A 

RUN gfx2 ( n colorn , � , 7 ) 
END 

WindowBlue 
(* This c ommand will g ive you a Blue window 

RUN gfx2 ( n colorn , � , 1 ) 
END 

Let tersWhite 
(* This command will g ive you White letters 

RUN gfx2 ( " co l or " , � ) 
END 

WindowWhite 
(* This command w i l l  g ive you a White window 

RUN gfx2 ( n colorn , 1 , �) 
END 

Cursor 
(* Thi s  c ommand turns on your cursor 

RUN gfx2 ( " curon n )  
END 

NoCursor 
(* This c ommand turns your cur s or OFF 

RUN gfx2 ( n curoff " )  
END 

WorklnTop 
(* This command s e t s  your working area to the top half of 
(* the screen 

RUN gfx2 ( n cwarea " , � , � , 8� , 1 2 )  
END 

WorklnFullScreen 
( *  Th is c ommand g ive s you back the ful l s creen after 
(-J< working 
(* in the top or bottom ha lf only 

RUN gfx2 ( " cwarean , � , � , 8� , 2 4 )  
END 

WorklnBottom 
( *  This c ommand s e t s  your working area to the bottom half 
(* of the s cr e en 
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��4A 
��4B 
��6 5  
��6 7  

PROCEDURE 
���� 
��2 5 
��4B 
�� 6 6  
pp 6 7  
fJfJ74  
fJfJ7 6  

PROCEDURE 
p��� 
P�2D 
P�4F 
p�5� 
p�8 3 
fJ�A4 
��A5 
fJ�CA 
��CC 

PROCEDURE 
���� 
�p 3 6  
�� 5 8  
p�5 9 
��8 9 
��C2 
��CE 
��CF 
p lfJ2 
PllD  
Pl l E  
P 1 4 3  
p 145  

PROCEDURE 
�PP� 
P�2D 
�fJ4F 
fJfJ5� 
��8 3 
fJfJBC 
��C 8  
ppC9 
��FB 
�1l5  
p 1 l 6  
� 1 3 B  
�1 3 D  

PROCEDURE 
p��� 

RUN gfx2 ( " cwarea" , � , 1 2 , 8� , 1 2 )  
END 

K i l lWindow 
(* Th is c ommand will  remove a window . 
( *  You mus t  red irect its  output to the 
(* window you want to kil l . 

RUN gfx2 ( "DWEnd" ) 
END 

MakeTextWindow 
(* This c ommand will  make an Sp column window 
(* out of an unu s e d  window dev ic e . 

(* It wil l have blue letters  on a wh ite background . 
(* The border will  also  be whi t e . 

RUN gfx2 ( " DWS e t " , 2 , � , � , 8� , 2 4 , 1 , P , � )  
END 

Make 4ColorWindow 
(* This command will  make an 8 �  column graphics  window 
(* out of an unused  window device .  

( *  Four colors wil l  be  ava ilable in th is window . 
(* It sports a p ix e l  r e s o lut ion of 64� horizontal by 1 9 2  
(* vert ical . 

( *  It will  have blue letters on a white background . 
(* The border w i l l  be blue . 

RUN gfx2 ( "DWS e t " , 7 , p , � , 8 p , 2 4 , 1 , P , 1 )  
END 

Make 1 6 Co lorWindow 
(* Thi s  command will  make an 4� column window 
(* out of an unused  window device . 

(* S ixteen colors will b e  ava ilable in this window . 
(* It  sports a p ix e l  resolut ion of 3 2P hor izontal by 1 9 2  
(* ver t ica l . 

(* It w i l l  have b lue l e tters on a cyan background . 
(* The border will  be  re d .  

RUN g fx2 ( " DWS e t " , 8 , � , p , 4� , 2 4 , 1 , 7 , 4 ) 
END 

Le ttersBig 
( *  Thi s  c ommand w i l l  switch you to the larger ( 8  x 8 )  
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11113 6  
111147 
111148 
11115A 
11115C 

PROCEDURE 
11111111 
11113 8 
111141 
111142 
11115A 
11115C 

PROCEDURE 
11111111 
11112 6  
11112 7 
11113 C  
11113E 

PROCEDURE 
11��11 
�1134 
��4 5 
��4 6 
��58 
�115A 

PROCEDURE 
1111�11 
�113 3  
�1134 
�114 6 
�1148 

PROCEDURE 
�11�11 
11113 6 
�113 7  
��4A 
��4C 

PROCEDURE 
�11�11 
�113 B 
11114 1 
�117 6 
�118 3 
>'118 9 
11118A 
��AC 
�I1AE 

PROCEDURE 
11111111 
11�3 B  
>'114 1 

(* character font 

RUN gfx2 ( " font " , 2 >'11 . 1 ) 
END 

c irc l e  
( *  Thi s  c ommand draws a large c ircle in the midd l e  o f  a 
( *  window 

RUN gfx2 ( " c ir c 1e " , 3211 . 9 6 , 4>' )  
END 

NoPatt ern 
(* This c ommand turns off a l l  patt erns 

RUN g fx 2 ( "pattern" . I1 . I1 ) 
END 

LettersSma1 l  
(* Thi s  command w i l l  switch t o  the sma l l e r  ( 6  x 8 ) 
(* character font 

RUN g fx2 ( " font " . 211� , 2 ) 
END 

Graph i c s Font 
( * Thi s  c ommand s e le c t s  the graph i c s  charac t e r  font 

RUN gfx 2 ( tt font " , 21111 , 3 ) 
END 

HourGl a s s  
(* Thi s  c ommand s e le c t s  the Hour G l a s s  Graph i c s  Cursor 

RUN gfx2 ( "g c s et " , 211 2 , 4 ) 
END 

MakeOver1ay411 
(* Thi s  c ommand w i l l  create an overlay w indow c over ing the 
(* top 
(*  top hal f  o f  your s creen . I t  w i l l  s ave the s creen 
(* underneath 
(* it . 

RUN gfx2 ( " ow s e t " , l . 2 , 2 , 3 6 , 12 . l . l1 )  
END 

MakeOver 1ay811 
(* Thi s  c ommand wil l  create an overlay window c overing the 
( *  top 
(* top hal f  of your s creen . I t  w i l l  s ave the s creen 
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997 6 
998 3 
998 9  
998A 
99AC 
99AE 

(* underneath 
(* i t . 

RUN gfx:2 ( " ows e t " , 1 , 2 , 2 , 7 6 , 1 2 , 1 , 9 ) 
END 

PROCEDURE Revers eOn 
9999 ( *  This command turns 'on reve r s e  video 
992 7  ( *  
992A 
992 B  
993 8  
993A 

PROCEDURE 
9999 

992 8  
9928 
992C 
993A 
993C 

PROCEDURE 
9999 
993f1 
9f13 1 
9f14 5 
9947 

PROCEDURE 
9999 
9f13 1 
9f132 
994 7 
9f14 9  

PROCEDURE 
9999 
9f13 5 
994 3  
9944 
995 2 
9f154 

PROCEDURE 
9f199 
993 1  
9f15 9  
9f15A 
flfI6 F  
flfI8 1  
9982 
9990 
9f1B2 
flfIB4 

RUN gfx2 ( " revon" ) 
END 

reve r s eoff 
(* Th is command turns off r everse video 

( *  

RUN gfx2 ( "revoff " )  
END 

S c a l e On 
(* This command turns on OS - 9 ' s  s c a l ing feature 

RUN gfx2 ( tl s ca l e sw "  , " on " )  
END 

S c a 1 e Off 
(* Thi s  command turns off os 9 ' s  s cal ing feature 

RUN gfx2 ( lf sc a 1 e sw" , "o ff " )  
END 

S e l e c t  
( *  Thi s  c ommand s e l e c t s  the window you re dire c t  this 
(* command t o  

RUN gfx2 ( " s e l ec t " )  
END 

F i 1 1WithHor izLines 
(* This command selects  a horizonta l  l ine pattern 
(* It works only in a 16 , type 8 ,  window 

RUN gfx2 ( "pattern " , 2f1 5 , 3 )  
RUN gfx2 ( " f i l l "  , 1 , 1 ) 

( *  Now turn off the pa t t ern 
RUN gfx2 ( "pattern " , 9 , fI) 
END 
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PROCEDURE 
9999 
993 4 
995C 
995D 
9972 
9984 
998 5  
99M 
9�B5 
99B7 

PROCEDURE 
999� 
992F 
9�57 
995 8  
996D 
997F 
9989 
999 B  
99B9 
99B2 

PROCEDURE 
99s;A9 
992 B  
995 3  
995 4  
996 9  
99 7 B  
997 C  
999 7  
99AC 
99AE 

PROCEDURE 
9999 
992 C  
995 4  
995 5 
996A 
997 C  
997D 
s;A998 
99AD 
99AF 

PROCEDURE 
9999 
992E 
995 4  
996F 
9$479 

F i l lWithS lante dLine s 
(* This command s e l e c t s  a l ine patt ern s l anted right 
(* It works only in a 1 6 , type 8 ,  w indow 

RUN g fx2 ( "pattern" , 29 5 , 6 ) 
RUN g fx2 ( " f i l l " , 1 , 1 ) 

(* Now turn off the pattern 
RUN gfx2 ( " pattern" , s;A , s;A ) 
END 

F i l lWithVertLines 
(* Thi s  command s e le c t s  a vertical l ine pattern 
(* I t  works only in a 1 6 , type 8 ,  window 

RUN gfx2 ( " patt ern" , 29 5 , 2 ) 
RUN gfx2 ( " f il l " , 1 , 1 ) 

(* Now turn off the patt ern 
RUN g fx2 ( "pattern " , s;A , s;A ) 
END 

F i l lWithDots 
( � ... This command s e l e c t s  a large dot pattern 
(* I t  works only in a 1 6 , type 8 ,  w indow 

RUN gfx2 ( " patt ern" , 29 5 , 8 )  
RUN g fx2 ( " f i l l " , l , l ) 

(* Now turn off the pat tern 
RUN gfx2 ( " pattern" , s;A , s;A) 
END 

Fil lWithCros s Hatch 
(* Thi s  command s e lects  a cros shatch pattern 
(* I t  works only in a 1 6 , type 8 ,  w indow 

RUN gfx2 ( "pattern" , 29 5 , 4 ) 
RUN gfx2 ( " fi ll " , l , l ) 

(* Now turn off the pattern 
RUN gfx2 ( "pattern " , s;A , s;A ) 
END 

Kil lOver layWindow 
(* This command w i l l  remove an overlay window . 
(* You mus t  redirect its  output to the 
(* window you want to kill . 

RUN gfx2 ( " OWEnd " )  
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997D 
997F 

PROCEDURE 
9999 
993 6 
995 1 
9952 
996 1  
996 3  

PROCEDURE 
9999 
993 7  
996 F  
999D 
99B2 
99B 3  
99c3 
99C 5  

PROCEDURE 
9999 
9939 
996 1  
997 9  
997A 
997B 
998F 
99 9 1 

PROCEDURE 
9999 
993 1 
996A 
996 B  
9989 
9982 

PROCEDURE 

9999 
992D 
992E 
9941 
9)143 

PROCEDURE 
9999 
9938 
993 9 
994C 
994E 

PROCEDURE 
9999 
993 7 
993 8  
994B 

END 

Underline 
(* This command will caus e characters typed after you 
(* run i t  to be under l ine d .  

RUN gfx2 ( "undlnon" ) 
END 

NoUnde r l ine 
(* Use thi s  command to turn off the underl ine func t ion .  
(* Howeve r .  charac t e r s  s ent a ft e r  you typ e d  " Underl ine " 
(* wi l l  cont inue t o  be under l ine d . Characters 
(* typ e d  later won ' t .  

RUN gfx2 ( "undlnoffff )  
END 

Transparent 
(* Makes characters typ e d  appear transparent 
(* You wil l  not s e e  the ir background . Works only 
(* in a graphics  window . 

RUN gfx2 ( "TCharSw" , " on " )  
END 

NoTransparent 
(* Turns off the t ransparent switch so chara c t e r s  
(* typed appear norma l . Only works i n  a graphics window . 

RUN gfx2 ( " TCharSw" , "off " )  
END 

NoGraph i c s Curs o r  
(* This command turns o f f  the Graph i c s  Cursor 

RUN gfx2 ( "g c s e t " , 9 . 9) 
END 

Pointer 
(* This command s e l e c t s  the Point er as a Graphics Cursor 

RUN gfx2 ( " gcset " , 292 . l) 
END 

P enc i l  
(* This command s e le ct s  the Penc i l  as a Graphics Cursor 

RUN gfx2 ( lfgc s e t " . 292 , 2 ) 
END 
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��4D 
PROCEDURE Cros sHair 

���� 
��3A 
��4 3  
��44 
��5 7  

(* Th i s  command s e lects  the sma l l  Cros sHair a s  a Graphics 
(* Cursor 

RUN gfx2 ( " gcset " , 2�2 , 7 ) 
END 

U s i n g  t h ese c o m m a n d s  is a l most se lf-exp l a n atory .  For 
example,  to generate a beep tone in the speaker of your  CM-8 
mon itor, you on ly  need to type: 

beep 

To change the color of the w i ndow you are work ing  i n ,  you 
cou ld answer an  OS-9 command l i ne pro m pt l i ke th is: 

w i ndowcyan ; l e t t e rsb l ue ; border red 

We' l l  let you experi ment with the  rest! 

T hese BASI C09 proced ures def ine  a set of Eng l ish language 
commands you may f ind easy to remem ber. I f  you wou ld rather 
have commands with shorter names, rename the  proced u res 
when you type them using BASI C09'S editor.  J ust remem ber, s ix 
months from now it may be hard to remember that w e  means 
Wi ndowCyan and not Word Cou nt .  

__________________ GETTING YOU R TOOLS IN G FX2 

After you type these procedu res, you ' l l  want to pack them and 
put them al l  in  your  g fx 2  f i le .  When we started that process, our 
cu rrent data d i rectory was named /DD/BDDIUBI2I'3_SRC.  We started 
the p roduct ion process by creat ing  a spec ia l  d i rectory where we 
could store a l l  of  our  packed i-code modu les. We d id n 't want to 
c lutter up our  /dl2l/CMDS d i rectory with another 50 f i lenames. We 
d id  th is  by typ ing :  

mal<d i r  B I N  

chx /dd/bool< /b0'3.-S rc/b i n 

Im med iately after we typed eac h proced ure, we saved it by typ ing :  

s a v e  

When we d id  th is ,  BASI C09 saved the source code of  our  
proced ure i n  a f i l e  w i th  the same name as our  proced ure. I t  stored 
them in our  c urrent d ata d i rectory ,  /DD/ BOOIUB09_5RC.  I m me­
d iate ly  after we ran the BASI C09 Save command,  we typed : 

p a c k  
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When we typed th is command l i ne,  BASIC09 c reated an  i-code 
mod u l e  w i th the same name as the p rocedu re we had j ust typed .  
I t  stored that  m od u l e  in  a f i le  i t  c reated in  our  c urrent execut ion 
d i rectory, /OQ/BDOI(/B09_5RC/ B I N. 

We repeated the steps a bove for every p rocedu re we c reated.  
Then we merged a l l  of the f i l es in  our c urrent execut ion  d i rectory 
i n to severa l  tem porary f i l es.  L i ke th is :  

m e r ge b e e p  b l i n k  nob l i nk bo l d  nobo l d  b o r de rb l ue > tempi 
m e rge b o r d e r w h i  t e  b o r d e r b l a ck b o r de r re d  bo r d e r g r e e n  > t emp2 
m e r g e  b o r d e r y e l l o w  b o r d e rcyan c I s  l e t t e r s b l ue l e t t e r sb l a cl< > temp3 
m e r ge l e t t e r s g r een l e t t e rs re d  l e t  l l ow l e t  t e r s wh i t e  > t emp4 
me r ge w i ndowred w i ndowb l a ck w i ndowcyan w i nd ow b l u e  > temp5 
m e r g e  w i ndoww h i  t e  cursor noc u rs o r  w o r l< i n top wo r k i n fu l l sc reen > t emp6 
m e r ge w o rl< i nb o t  tom l< i l l w i ndow m a k e t e x t w i ndovl make4co l or w i ndow 
m e r ge m a ke 1 6co l o r w i ndow l e t t e r sb i g  l e t t e rssma l l  c i rc l e  nopa t te rn > t emp8 
m e r ge g ra p h i cs fon t hourg l as s  po i n te r  penc i l  c rossha i r  nog r a p h i cscu r s o r  > t emp9 
m e r ge m a k eove r l a y 4 0  m a l<eov e r l a y 8 0  reve r s e on r e v e rseo f f  > te m p l 0  
m e r ge s c a l eon sca l eo f f  se l ec t  f i l l w i t h ho r i z l i n e s  f i l l w i t hv e r t l i nes > t emp l l  
me r ge f i l l w i t h d o t s  f i l l w i t h c r o ss h a t ch k i l l ov e r l a y w i ndow unde r l i ne > t e m p 1 2  
me r g e  nounde r 1 i ne t ransp a r e n t  no t ranspa r e n t  > temp 1 3  

You can type l onger  command l i nes and  place m o re i-code 
modul es i n  each tem po rary f i l e  if you l i ke .  I n  fact, you may type 
up to 1 98 characte rs on  eac h  l i ne - or j ust over two and a ha l f  
l i n es before p ressi n g  E NTER . 

Now, you can merge  you r  tem porary f i les into one  large new 
g fx 2  f i l e  and store i t  in your normal  execut ion d i rectory / d0/CMDS. 
Here's one way to do it :  

chx / d0/ c m ds 

r e n am e /d0/ cmds/g f x2 g fx2-D r i g i n a l 
chd / d d /bool</ b 09_s r c / b i n  

me rge /dd/cmd s / g f x2_o r i g i na l  t e m p I  temp2 t e mp 3 t emp4 
t empS t e mp6 t emp7 t e m p 8  temp9 t e mp l0 t e m p I 1  temp12 
templ3 >/dd/cm ds/g f x2 

a t  t r  /d d/ cmds / g fx 2  e p e  - w  - pw 
l oa d  g f x2 

I f  you a lso wan t  SysCa l l , I nke y a n d  G f x  i n  the new g fx 2  f i le,  
you cou l d  merge them i nto temp14 and i n c l ud e  it i n  the a bove.  
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Notice: When you use the 08-9 M e rge too l ,  the "execute" 
attr ibutes of your new f i le  are not set. You m ust manual ly  run the 
08-9 R t  t r  command to set  the execute attr i butes as we d id above. 
I f  you do not do th i s, you w i l l  n ot be ab le to load or ru n t he modu les 
stored i n  a f i le c reated with the Me rge tool . 

Once you have merged your  new Eng l ish  language com­
mands i nto the g f x 2  f i le ,  you w i l l  f i n d  they execute q u i ck ly. I n  fact, 
you w i l l  probably want to load t h is new g fx 2  f i l e  from your 08-
g start-up proced ure f i le. I f  you d o  th i s, your  new com mands w i l l  
be ava i lab le  a t  the f i rst 059 prompt .  

________________ MAKING A MINI-DRAWING PROGRAM 

Now that your 08-9 tool box has g rown, we' l l  move on  to  
create a short d raw i n g  program you  can use  to have fu n wi th  your  
Color C o m puter 3 .  We' l l  show you how to set u p  0 8-9 to use  t h e  
opt ional  h i g h  resolut ion mouse adapter and h o w  to  read that 
mouse. Then , we' l l  create three BAS I C09 p rocedu res t hat w i l l  let 
you u se the mouse to d raw b oxes, c i rc l es and l i n es.  

You wou l d  be s urpr ised how many t h i n g s  you can d raw when 
you com b i ne these th ree basi c  shapes. After you have p layed wi th  
our  L e t s D r a w  p rogram ,  you' l l  p robab ly  want  to use i t  as the 
starti n g  po in t  for  you r  own CoCoD raw. These short p rocedures are 
only the beg i n n i ng !  

THE LISTING: L e t s D raw 

PROCEDURE 
}J}J}J}J 
}J}J}J7 
}J}J12 
}J}JlE 
}J}JIF 
}J}J3 9  
}J}J46 
}J}J47 
}J}J7 1  
}J}J84 
}J}J9D 
}J}J9E 
}J}JC7 
}J}JDB 
}J}JDC 
}Jll}J 
}J 1 1 4  
}J 1 1 5  
}J 1 l 7  
}J 1 3 4  
}J 1 4 5  

D rawOb j e c t s  
D I M  butt on : BYTE 
D IM hor iz , vert : INTEGER 
DIM cho ic e : STRING [ l ]  

( *  F i rs t , c l e a r  the w indow 
RUN gfx2 ( l c l e a r " ) 

( *  And greet them with a b o l dfac e d  mes s age 
RUN g fx2 ( lboldsw" . " on" ) 
PRINT "Wel come t o  CoCo Draw ! " 

( *  Don ' t forget to turn bold p r int ing off 
RUN gfx2 ( " bo l d sw "  , "off " )  

( *  and prepare OS 9 for the H igh Re solut ion Mouse *) 
RUN S etUpMous e  

REPEAT 
(i< We ' ll put the w indow in an 
( �.( overlay w indow 
RUN gfx2 ( " ows e t " , l , 5 , 5 , 3 }J , l }J , 2 , 4 )  
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�l 6 7  
� l 6 8  
�l8C 
�l 9 9  
�l9A 
�lC5 
�lD8 
�lD9  
�lEB 
�2�7 
�2�9 
�2 1A 
�22E 
�24� 
�242 
� 2 5 5  
� 2 5 6  
� 2 5 8  
� 2 5 9  
� 2 7 8  
� 2 8 5  
� 2 9 5  
� 2 9 6  
�2 B 9  
�2DD 
�2EB 
�2EC 
�3�B 
�3�D 
� 3 l 7  
� 3 2 2  
� 3 2 3  
� 3 3 D  
� 3 5 7  
� 3 7 2  
� 3 9 2  
� 3A� 
� 3AD 
�3AE 
!03D!O 
!03E6 
!03F 3 
!O4!Ol 
!O4!O5 
!O4!O9 
!O4 l 6  
!O424 
!O428 
!042C 
!O439 
!O44 7 

( * We should turn on the t ext cursor 
RUN gfx2 ( " curon " )  

( *  and turn off the graph i c s  cursor for now 
RUN gfx2 ( " gc s e t " , !O , !O )  

( �( Here ' s  our menu 
PRINT "You may draw one obj ect . "  
PRINT 
PRINT " l .  A box" 
PRINT " 2 .  A c irc l e "  
PRINT " 3 .  A l in e "  
PRINT 
PRINT " !O .  To Quit" 

PRINT 

( * Draw attent ion t o  our prompt 
RUN g fx2 ( " revon" ) 
PRINT "Which one : " ;  

(*  But after we get the ir attent ion 
(* we want to re turn to norma l pr int 
RUN g fx2 ( " revoff " )  

( *  Now , wa it for the ir re spon s e  
REPEAT 

RUN inkey ( cho ic e )  
UNTIL cho i c e<> " " 

(*  When they answer , we ' l l 
(* turn off the cur sor and 
(* c l o s e  our window to g ive 
(* them a ful l  s creen to draw in 
RUN gfx2 ( " curoff " )  
RUN g fx2 ( " owend " ) 

( >'( We mus t  run the drawing program 
(* they have s e le c t ed . 
IF cho i c e=" l "  THEN 

RUN gfx2 ( " curof f " ) 
RUN drawbox 

ELSE 
I F  cho ice= " 2 "  THEN 

RUN g fx2 ( " curof f " ) 
RUN drawc i r c l e  

ELSE 
I F  cho i c e=" 3 " THEN 

RUN gfx2 ( " curoff" )  
RUN drawl ine 

1 28 



�44B 

�44D 
�44F 
�451 
�45D 
�45E 
�45F 

PROCEDURE 

99�� 
9�2 F 
��6 2 
��9 9 
��D3 
�l�D 
�l3F 
� l 5 B  
� l 5 C  
�l 98 
�lCE 
9 1 FA 
�lFB 
� 2 2 F  
� 2 3 �  

�2 5 5  
�2 5 6  
� 2 5 F  
�2 6A 
�2 7 6  

�2 7 7  

�2 9 9  
�29A 
jiJ2A5 
�2Bl 
�2BD 
�2 C 9  
� 2 D l  
�2D2 
�2El 

�2E2 
�2E4 
�2E5 
jiJ2E6 

PROCEDURE 
��jiJjiJ 
�92 C  
994B 
jiJ�4 C  

��6 6  
�jiJ8 8  
jiJ�8 9 

��9 C  

END I F  

END I F  
END I F  

UNTIL cho i c e = " jiJ "  

S e tUpMous e  
( *  Thi s  p r o c e dure u s e s  the program ' Sy s Ca l l ' to 
(*  do a s e t  s t atus c a l l  which s e t s  up OS 9 t o  treat 
(*  the C o lor Comput er Mous e  a s  a h igh r e s o lut ion dev i c e  
(�( us ing the r ight j oys t ick port . B e caus e ,  th i s  change i s  
( *  s y s tem wide , another program us ing the mou s e  l a t e r  w i l l  
( *  a l s o  n e e d  t o  know how t o  us e the opt ion a l  h i gh 
U( r e s o lut ion mou s e  a dapt e r . 

(�( S in c e  t h i s  s e t  s tatus c a l l  can a l s o be u s e d  to change the 
(* key repeat s ta r t  cons t ant and d e l a y  s p e e d ,  it t e l l s  

( *  08 - 9  t o  l e ave tho s e  p arame t e r s  unchange d .  

( *  No t ic e  that a l l  s y s t em c a l l s  use a s im i l a r  format 

TYPE r e g i s t e r s=cc , a , b , dp : BYTE ; x , y , u : INTEGER 

D I M  r e g s : r e g i s t e r s  
D I M  path , c a l l code : BYTE 
D I M  p a cke t ( 3 2 ) : BYTE 

(* Now s e t  up the mou s e  parame t e r s  

r e g s . a : =jiJ 
r e g s . b : =$ 9 4  

r e g s  . x : =$jiJl}H 
r e g s . y : =$ F F F F  
c a 1 1 c o de : 8 E  

RUN s y s c a 1 1 ( c a l 1code , reg s )  

END 

drawbox 
(* Program t o  draw a box a t  l o c a t ion poin t e d  
(* t o  b y  h igh r e s o lut ion mous e .  

( *  Us e s  p r o c e dure G e tMou s e  

( *  C a l l e d  b y  proc e dure DrawObj e c t s  

D IM hor i z  , ve r t . Ho r iz l , ve rt l :  INTEGER 
D IM but ton : BYTE 
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��A3 
):J):JA4 
):J):JDl 
�):JE4 
�!DE 5  
� 1 1 5  
Jill 3 2 
�13F 
�l(+D 
�17E  
}H7F 
�lAG 
�lD9  
!J2!JA 
!J 2 l 6  
iD2 2A 
iD 2 3 2  
!J2 3A 
!J2 3 B  
!J2 6 5  
!J2 8 3  
!J 2 9 G  
�2 B 3  
!J 2 B4 
!J2 E2 
!J2EF 
!J2FD 
!J3 3 6  
!J3 3 7  
�3 6!J 
!J 3 8 B  
!J 3 8 G  
!J3AiD 
iD 3Al 
!J 3 CB 
!J3DD 
!J3DE 
iD4!J!J 
�4�C 

�4!JE 
iD4�F 
!J4l� 

PROCEDURE 
iDiDiDiD 
�iD 2D 
iD):J4C 
�!J4D 
!J!J6 7 
iD!J8 9 
iD!J8A 
!J!JB4 

(* We ' l l use  a p enc i l  for our graph i c s  cur sor 
RUN gfx2 ( " gc s e t " , 2iD 2 , 2 )  

(* We mus t  back up and e r a s e  our or ig ina l b anner 
(* b e fore pr int ing a new one . 
RUN ( " curup " ) 
RUN gfx2 ( " e r l in e " )  
PRINT "Point t o  f i r s t  corner of box and c l ick mous e . "  

( ,,¢ Not ic e  how we p a s s  empty parame t e r s  to the 
(* procedure getmous e .  G e tMous e  w i l l  p lace a 
(,,<, va lue in e a ch of the parame t e r s  l is t ed b e fore 
( *  it exit s . 
RUN ge tmous e (hor i z , vert , button) 
Hor iz l : =hori z  
vert l : =vert 

( *  We ' ll p la c e  one c orner o f  the box where 
(* they first c l ic k  the mous e .  
RUN gfx2 ( " s e tdptr " , Ho r iz l , ve r t l )  
RUN gfx2 ( " POINT" , Hor i z l , ve rt l )  

U" Then , we need t o  t e l l  them wha t  t o  do next . 
RUN gfx2 ( " curup " )  
RUN gfx2 ( " er l ine " )  
PRINT " P o int t o  locat ion o f  oppo s i te corne r  and c l ick aga in . "  

(* We then run Ge tMouse aga in to l e t  them 
(* p o int to the oppos it e  corner of the box . 

RUN ge tmouse (hor i z , vert , button )  

( *  U s e  the second point t o  draw the box 
RUN gfx2 ( "box" , hori z , ve r t )  

( *  Then . r in g  t h e  b e l l  a n d  r eturn . 
RUN gfx2 ( "b e l l " )  
END 

drawc i r c l e  
( *  Program t o  d raw c ir c l e  a t  locat i on p o inted 
( *  to by h igh r e s o lut ion mou s e . 

(* U s e s  procedure G e tMouse 
(* C a l l e d  by proce dure DrawObj e c t s  

(* Not ic e  how drawc irc l e  works i n  a manner 
(* i dent i c a l to d rawbox . the s ame is t rue o f  
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��El 
�l�l 
�1�2 
�lll 
�1l8 
�1l9 
�12G 
�12D 
�13A 
�148 
�149 
�18E 
�18F 
�lA3 
�lAB 
�lG4 
�lDB 
�lE8 
�1F6 
�2 3 5  
�249 
�26� 
�26G  
�2 7F 
�281  
�2 82 
�28 3  

PROCEDURE 
���� 
��2B 
��4A 
��4B 
��6 5  
��8 7 
��8 8 
��9B  
��A2 
��A3 
��B 6  
��B7  
��G4 
��D2 
�l�l 
�1�2 
�1 l6 
�llE 
�126 
�13F 
�156  
�1 6 3  
�1 7 1  

( *  our last proc e dure , drawl ine . 

DIM hor i z , vert , Hor izCen : INTEGER 
DIM but t on : BYTE 

RUN gfx2 ( " g c s et " , 2�2 , l )  

RUN gfx2 ( " curup " )  
RUN gfx2 ( " er l ine " )  

PRINT " P o int to where you want a c ir c l e  and c l ick the mouse  but ton . "  

RUN ge tmouse (hor iz , vert , but ton )  
Hori z C en : =hori z  
RUN gfx2 ( " s e t dptr" , hor iz , vert ) 
RUN gfx2 ( " PO I NT " , horiz , ve r t )  
RUN gfx2 ( " curup" ) 
RUN gfx2 ( " er l ine " )  
PRINT "Move hor izonta l ly the l ength of the rad ius and c l ick aga in . "  
RUN ge tmous e (horiz , vert , but ton )  
RUN gfx2 ( " c ircle " , AB S ( Horiz Cen - hor iz » 
RUN gfx2 ( "b e l l " )  
RUN gfx2 ( " g c s e t " , � , � )  
END 

drawl ine 
(* Program to draw l ine at locat ion pointed 
( *  to by h igh r e s o lut ion mous e .  

(* Us e s  procedure G e tMouse 
(* Ca l l e d  by proc e dure DrawObj e c t s  

DIM hor iz , vert , hor iz l , vert l : INTEGER 
DIM butt on : BYTE 

RUN gfx2 ( " g c s e t " , 2�2 , 1 )  

RUN g fx2 ( " curup " ) 
RUN gfx2 ( " er l ine " )  
PRINT " Po int to f ir s t  end of l ine and c l ick mouse . "  

RUN ge tmous e (hor i z , vert , button )  
hor i z l : =hor iz  
vert l : =vert 
RUN gfx2 ( " s e t dptr " , horiz l , vert l )  
RUN gfx2 ( " PO INT " , horiz l , vert l )  
RUN gfx2 ( " curup " )  
RUN gfx2 ( " er l ine " )  
PRINT " Now point t o  other end of l ine and c l i ck . " 
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� 1 9 E  
� l B 2  
�lC8 
�lDB 
�lDD 
�lDE 
� l D F  

PROCEDURE 
���� 
��2 E  
��5 2  
��5 3 
��7 8  
��7 9 

��82 
��8D 
��9 9 
��9A 
��A5 
��AC 
��AD 
��AF 
��B� 
��BB 
��C7 
��DS 
��E� 
��El 
��E9 
��EA 
��F9 
��FA 
�n2 7 
� 1 4A 
� l 6 D  
� 1 8 l  
� l 9 5  
� 1 9 F  
� lA� 
�lC8 
�lF2 
�2 1 E  
�2 2 F  
� 2 4 6  
� 2 4 7  
�26F 
�2 7A 
� 2 7 C  

RUN getmous e Chor iz , vert , hutton) 
RUN gfx2 C " l ine " , horiz , vert ) 
RUN gfx2 C " gc s e t " , � . � ) 
END 

Ge tMou s e  
(* Rea ds the pre s en t  locat i on of the mouse and 
C* returns the s ta tu s  of the hut ton . 

TYPE regis ters=cc , a , b , dp : BYTE ; x , y , u : INTEGER 

DIM regs : reg i s ters 

DIM path , ca l l c ode : BYTE 
DIM packet ( 3 2 ) : BYTE 

PARAM horiz , vert ; INTEGER 
PARAM butt on : BYTE 

REPEAT 

regs . a : =� 
regs . h : =$ B 9  
regs . x : =ADDR ( packe t )  
regs . y : = l 

c a l l code : =$ 8 D  

RUN sys c al 1 ( c a llcode , regs ) 

C *  We get our locat ion and the the s tatus of 
C *  the mouse button from the packet 
(* r eturned by the get s tatus c a l l . 
horiz : =packe t ( 2 5 )*25 6+packet ( 2 6 )  
vert : =packet ( 2 7 ) *2 5 6 +packe t ( 2 8 )  
butt on : =packet ( 9 )  

C *  We u s e  then pr int the g raph i c s  cursor 
(* at the location returned .  The graphics 
C *  cur s or te l l s  them whe re they are po int ing 
C *  on the s creen . 
RUN gfx2 ( "putg c " , horiz , vert )  

( *  When they c l ic k  the but ton , we re turn 
UNT IL hutton<>� 
END 

These BASI C09 p rocedures a re designed to run i n  a fou r-color, 
640-by-1 92 p ixe l  wi ndow. Before you run  them. you m ust  merge 
t h e  i n fo rmat ion  i n  the f i les t d p t r s a n d  / d d / s y s /  
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s tdpa t s_4 i nto  a w i n d o w .  You  c a n  d o  t h is b y  r u n n i ng t h e  
p rocedu re f i le  ReadyD r a w ,  which w e  created i n  Chapter 7 .  

You m ust a lso merge the i nformation conta ined i n  the /dd/ 

sys/s tdfon t s  fi le i nto a w i ndow before you run these p rocedu res. 
We d i d  that i n  ou r sample start-up f i le  i n  the last chapter. F inal ly, 
I nl<ey and Sysca l l , wh ich  a re su ppl ied with 08-9 Level I I  of the 
CMOS d i rectory of the BASIC09 d isk ,  n eed  to be in you r  cu rrent 
execution d i rectory or in memory. 

As you experiment with o u r  L e t s D r a w  p rogram,  t h i n k  about 
how you wou l d  l i ke your Color Computer 3 to respond to the 
mouse w h i le you're d rawing .  Then,  mod ify i t  to make it run your  
way. For  example,  by cha n g i ng the control loops in  the p rocedu re 
GetMouse and  the  procedu res D r awBox, D r a wC i r c l e  and  D ra w L i ne, 

you can write a vers ion of L e t s D r a w  that w i l l  let you d rag the mouse 
from one corner of the box to the opposite - or from one end 
of a l i ne  to the opposite. Enjoy! 

_____________________ SETTING A COCO ALARMI 

An a l a rm c lock on you r  Color  Computer cou l d  be q ui te handy.  
Who wants to forget and l eave the i r  d i n ne r  i n  the m i c rowave? T h i s  
alarm c lock ,  wr i tten by  B rian  Lantz ,  w i l l  beep at y o u  several t imes 
when i t  goes off. Notice the way he  uses the p rogra m  1 1  to 
exercise the 08-9 F$A l a rm system cal l .  The format is identical  to 
the one we showed you in the Ge t Mo u S 8  proced ure. O n l y  the d ata 
in  the 6809 reg iste rs has been changed to protect the i n nocent 
- or  make it work! 

THE L ISTI NG:  Al arm 

PROCEDURE Alarm 
���� DIM cho i c e : STRING [ l ] 
���C D IM pa s s : INTEGER 
��1 3  TYPE reg i s te rs=CC , A , B , DP : BYTE ; X , Y , U : INTEGER 
��38 D IM regs : registers  
��41 DIM c a 1 1 code : BYTE 
��48 D IM packet ( 6 ) : BYTE 
��54  D IM j unk : STRING 
��5B 
��5C RUN GFX2 ( "OW'SET " , 1 , 5 , 4 , 3 � , l)J , 2 , 4 )  
��7E 
�)J7F c a 1 l code : =$ lE 
)J)J8 7 regs . X : =ADDR(packe t )  
�)J9 5 
��9 6 FOR pas s=)J TO 1 STEP )J 
�)JAB PRINT CHR$ ( 12 ) ; 
�)JB l  PRINT II Alarm Update Program" 
��CE PRINT " ( c )  1 9 8 7  B rian A .  Lantz "  
�)JEC PRINT 

;f'\, j 

-- L 

�)JEE PRINT II T ime : " ;  RIGHT$ (DATE$ , 8 ) ; " Dat e : " ;  LEFT$ ( DATE$ , 8  
) 

)J1)JC PRINT 
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� l �E 
� l 2 9  
� l 4� 
� l 5 C  
� l 7 7  
� l 8 2  
� l 8 3  
� l 8 F  
� l 9 C  
� lAD 
� l B B  
� l BC 
� l C 5  
� l C 6  
� l D F  
� l E C  
� l FA 
�2�7 
� 2 l S  
� 2 1 7  
�2 1 9  
� 2 1A 
� 2 2 C  
�2 3 C  
� 2 4A 
�2 5A 
�2 S B  
�2 7D 
�2 8D 
� 2 8 F  
� 2 9� 
�2A� 
� 2A2 
�2A3 
�2A7 
�2A8 4 
� 2 C B  
� 2 E 9  
� 3 �8 
� 3 �9 5 
� 3 2 B  
� 3 4C 
� 3 4D 
� 3 5 8  
� 3 6 3  
� 3 6 4  
�3 7 3  
� 3 7 5  
� 3 8 7  
� 3 8 B  

PRINT " � - End Alarm Program" 
PRINT « 1 S e t  the Alarm" 
PRINT " 2 Turn off the A l arm" 
PRINT I f  3 D is play the Alarm" 
PRINT II .. . , 

RUN GFX2 ( lf BELLIf ) 
RUN GFX2 ( "REVON " )  
PRINT " Your Cho ice If ; 
RUN G FX2 ( "REVOFF " )  

INPUT " " , cho i c e  

IF cho ice"''' � "  THEN RUN G FX2 ( "OWEND " )  
RUN GFX2 ( " CURUP" ) 
RUN GFX2 ( " ERLINE " )  
RUN G FX 2 ( lfCURUP " )  
RUN G FX 2 ( lf ERLINE " )  
END 

END I F  

I F  cho i c e= " l "  THEN PRINT CHR$ ( 12 ) ; 
packe t ( 2 ) : =VAL(MID $ (DATE$ , 4 , 2 » 
packe t ( l ) : =VAL ( LEFT $ ( DATE$ , 2 » 
packe t ( 3 ) : =VAL (MID$ ( DATE$ , 7 , 2 » 

INPUT " S e t  Alarm for o ther day ? " , choice 
I F  cho i c e= " y "  THEN GOTO 4 
ENDI F  

I F  cho i c e= " Y "  THEN GOTO 4 
ENDI F  

GO TO 5 

INPUT " Enter Alarm Month - -> " , packet ( 2 )  
INPUT " Enter Alarm Day - >  " , packet ( 3 )  
INPUT " Enter Alarm Year - -> " , packet ( l )  

INPUT " Enter Alarm Hour - >  " , packe t ( 4 )  
INPUT " Enter Alarm Minut e - -> " , p a cket ( S )  

regs . A : "'� 
regs . B : =l 

RUN SysCa l l ( c a l l code , regs ) 
PRINT 
PRINT "Alarm is S e t " " 
GOSUB 1��� 
GOTO l�� 
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�38F ENDIF 
� 3 9 1  
�392  I F  choice=" 2 "  THEN regs , A : =� 
�3A9 regs , B : =� 
�3B4 
�3BS RUN Sys C a l l ( c a l lcode , reg s )  
� 3 C4 PRINT CHR$ ( l2 ) ; "Alarm i s  now of f ! " 
�3DD GOSUB l ��� 
�3El GOTO 1�� 
�3ES ENDIF 
�3E7 
�3E8 IF choice=" 3 "  THEN re gs , A : =� 
�3FF r e g s . B : =2 
�4�A 
�4�B RUN Sys Ca l l ( ca l lc od e , re g s )  
941A PRINT CHR$ ( l2 ) ; " Th e  Alarm i s  now s e t  a t : "  
943A PRINT 
�43 C  
943D I F  packet ( 2 ) = 1  THEN PRINT "January " ; 
�456 ENDIF 

�458 IF packet ( 2 ) =2 THEN PRINT " February " ; 
9472 ENDIF 
�474  I F  packet ( 2 ) = 3  THEN PRINT "March " ; 
948B ENDIF 
�48D I F  packe t ( 2 ) =4 THEN PRINT " April " ;  
94A4 ENDIF 

�4A6 IF packet ( 2 ) = S  THEN PRINT "May " ; 
94BB ENDIF 
�4BD I F  packet ( 2 )=6 THEN PRINT " Jun e " ; 

�4D3 ENDIF 
�4DS I F  packe t ( 2 )=7  THEN PRINT " July" ; 
�4EB ENDIF 
�4ED IF packe t ( 2 ) =8 THEN PRINT "Augus t " ; 
�S�S ENDIF 
�S�7 IF packet ( 2 )=9  THEN PRINT " S eptembe r " ;  
�S2 2 ENDIF 
�S24 I F  packet ( 2 ) =1, THEN PRINT "Oc tobe r " ; 
9 5 3 D  E NDIF 
�S3F IF packe t ( 2 ) = 1 1  THEN PRINT " November " ; 
� 5 5 9  ENDIF 
9 5 5 B  I F  packet ( 2 ) = l 2  THEN PRINT " De c ember" ; 
9 5 7 5  END IF 
9 5 7 7  
�5 78 PRINT " " ;  packet ( 3 ) ; " ,  1 9 " ; packe t ( 1 )  

95 9, PRINT " at " ;  packet ( 4 ) ; " ' '' ;  
95A2 
9SA3 IF packet ( 5 ) <1, THEN PRINT ", "' ; 

9 5 B 6  ENDIF 
9SB8  

95B9  PRINT packet ( 5 ) ; " : �� "  
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�5 C 6  PRINT 
�5C8  PRINT "Alarm is  now 0" ; 
�5DB 
�5DC IF regs . B-l THEN PRINT "n" 
�5EF ELSE 
�5F3 PRINT " f f "  
�5F9 ENDIF 
�5 FB 
�5 FG GOSUB l��� 
� 6�� GOTO l�� 
�6�4 ENDI F  
�6�6 
�6�7 PRINT CHR$ ( 1 2 )  
�6�C PRINT " Inva l id Selection ! ! "  
�6 2 3  GOSUB l��� 
�6 2 7  l�� NEXT pas s 
�6 3 5  
�6 3 6  l��� PRINT 
�6 3 B  RUN GFX2 ( " REVON" )  
�6 4 8  PRINT " Pre ss <ENTER> to Cont inue " ;  
� 6 6 6  RUN GFX2 ( " REVOFF " )  
�6 7 4  INPUT " " ,  junk 
�6 7 D  RETURN 

Not i ce the s i m i l a ri ty between the  code Lantz used to d isplay 
h i s  menu and the code we used in the procedu re DrawObj ec ts 
ear l ier. There a re often many ways to do the same job on a 
com p uter. A lso, compare the standard BASI C  structure Lan tz used 
in the  decis ion tree fol lowi ng h is  menu to t he standard BASIC09 

structu re we used i n  DrawObj ects .  He c h ose to  use the  standard 
B AS I C  G O T D  comm a n d  to hand le  p rogra m  f low.  We opted for 
severa l  cont ro l  structures u n ique  to BASI C09: REPEAT - UN T I L  and 
WH I L E - DO. 

The m o re you use BASIC09 to solve your  comput ing p robl ems, 
the  m o re you' l l l i ke i t .  We' l l  have a lot more BASI C09 p rograms you 
can use as exam ples i n  l ater chapters. For n ow, we m ust retu rn 
to the 08-9 command l i ne  where we can show you a few more 
tr icks and review basic 08-9 operatio n .  
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CHAPTER 9 

of f i le trees a n d  othe r 
th i n g s  os-9 

If you've been fa i thfu l  and  stuck wi th  us t h rough the f i rst e ight  
chapters, you have received a p ract ical i n t roduct ion to most of 
the OS-9 tools ava i lab le  with Color  Computer O S-9 Leve l I I .  I f  
you've typed i n  a n d  run  the  many  proced ure f i les and BAS IC09 

procedu res, you a re near ing  the top of the learn i ng curve. Now,  
the age-old  say ing  takes charge - pract ice w i l l  make perfect. I n  
this chapter ,  we' l l  p i ck u p  a few stragg le rs ,  pass out  m o re 
shortcuts a n d  t ips ,  a n d  p resent a p h i l osop h ica l  overv i ew of 
OS-9. 

_______________________ G ETTI NG ORGANIZE D 

One of t hese days you may p u rc hase a hard d isk  for you r 
Color Com pute r. When you do,  you r approach to comput ing w i l l  
change rad ical ly .  Your  enjoyment level w i l l  soar, too. 

You w i l l ,  however, eventua l l y  need to get organ ized (hard 
drive or not) . I f  you don't ,  you ' l l  f i nd  you rself lost in a sea of 
directories and subd i rectories .  
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Many peop le  have asked us the questions, " How shou ld  I set 
u p  my d isk d i rector ies? Is it best to use a ta l l ,  sk i nny  d i rectory 
struct u re or shou ld  I spread my d i rectories out  i n  a h or izontal 
fash ion?" 

O rgan iz ing  a d isk  is  a very personal  matter ,  but  perhaps we 
can hel p with an  overv iew of the poss i b i l it ies ava i l ab le to OS-9 
users. As we beg i n ,  remem ber t hat i t  was a tal l ,  s k i n n y  d i rectory 
structu re you were forced to use if your  f i rst operat i n g  system was 
R8-DOS, C P/M or even one of the earl i e r  vers ions of MS-DOS.  
Remember the long l ists you had to searc h when you needed to 
f i nd  a stray f i l e? Bet you thought those searc hes would take 
forever! Let's move forward now and  show you how you can use 
08-9's h i e rarc h i ca l  f i le  system to get o rgan ized. 

The most basic e l ement  in the O S-9 f i l i ng system is the 
i n d iv idua l  f i le. F i les usua l ly  conta i n  d ata you need.  OS-9 fi les can 
a lso conta i n  d i rector ies that te l l  the system how to f i n d  other 
i n fo rmat ion a n d  the p ro g ra m s  you n eed to m a n i p u late you r  
i nformat ion .  A s  you beg i n  t o  learn about t h e  OS-9 f i l i n g  system, 
th i n k  of eac h  mou nted d isk as a l arge f i l i n g  cab i n et. I ns ide t hat 
f i l i ng cab i net you ' l l  f i nd  a n u m ber of i nd i v i dua l  d i rector ies. These 
d i rectories perform the same duty as f i le  d rawe rs i n  a rea l  f i l i ng 
cab inet.  

Other OS-9 d i recto ries sto red wi th i n  the fi rst- level d i rector ies 
a re ca l led sub d i recto ries. They are s i m i la r  to the fi l e  fo lders you 
p l ace in f i l e  d rawers. The i n d iv idua l  08-9 f i l es that conta in  you r  
d ata c a n  be compared to t h e  i nd iv idua l  p ieces of paper you store 
i n  the f i le  fo lders i n  the real d rawers of that f i l i ng cab i net i n  you r  
den .  

The top  level o f  the OS-9 fi l i n g  system on any part icu lar  d isk  
i s  the root d i rectory of that d isk .  The d i rectories stored in  the root 
d i rectory usual ly g ive you access to app l i cat ions p rog rams and 
other  system data. 

For exam ple ,  the standard OS-9 Level / I  system d isk  that you 
p u rc h ase f rom Tandy conta i n s  f ive f i les  a n d  two i n d iv i d u a l  
d i rectories. Two o f  t h e  f i l es ,  0 5980 0 t  and S ta r tup, a re used when 
you boot you r  Color  Com puter .  Three other f i les conta i n  OS-9 
p roced u re f i les t h at you can r u n  to  c reate severa l d i ffe rent 
w indows. The two d i rectories hold programs and other  i n fo rma­
t ion about your computer .  

The CMOS d i rectory conta i n s  the OS-9 tools you have been 
us ing  th roughout th is  book. The 5 YS d irectory conta i ns i n fo rma­
t ion  that OS-9 uses occas iona l ly.  For example ,  i n  one of the f i les 
you ' l l  f i nd  a l ist of E n g l i sh  language  error messages. You can ask 
to see one of them when you receive a n umer ica l  e rror message 
you don 't understa n d .  Another f i l e  ho lds  he lp  messages that show 
you the syntax for each OS-9 tool .  Add i t iona l  f i l es i n  the SY5 
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d i rectory conta in d ata that d ef ines the  standard fonts, g ra p h i cs 
cursors and backgroun d  patterns ava i lab le  w ith  OS-9 Level I I .  

O n  m u l t iuser OS-9 based computers, the system manager 
often sets up a d i rectory for each user. These "user" d i rectories 
a re a l most a lways p l aced in the root d i rectory of the d isk .  It is  u p  
t o  t h e  i nd iv idual user to  o rgan ize the d ata i n  h i s  o r  h e r  own 
d i rectory. S in ce you a re the "user," the system manager's move 
places the  bal l  square ly in your cou rt .  Let's look at o ne way to 
play the game.  

We' l l  start by assum i n g  that  you don 't have a hard d isk .  You 
wi l l  sti l l  want to set up  d i rector ies o n  you r  f loppy d isks to  match 
the many jobs you need to do. For  example ,  i f  you su perv ise a 
large  staff, d o  t h e  b i l l i n g ,  keep track o f  an  i n ventory and  oversee 
the sales tea m ,  you w i l l  want to set up at l east fou r  d i rector ies i n  
the root d i rectory o f  y o u r  persona l  d isk .  T h e  f i rst few l evel s  o f  your 
f i l ing system m ig ht look l i ke th is :  

B I L L I NG I 
I NV E N T O R Y  I 

P E R S O N N E L  I 
- -

S A L E S  

IdO 

--
J A N U A R Y  I 

F E B R U A R Y  I 
i.-

M A R C H  
..... 

Joe Art 

I n  t h e  d i recto ry n a med B I L L I N G ,  you c o u l d  c reate two 
subd i rectories,  o r  folders, Sen t and P a i d. 

I n  I NV E N T O R Y  you m ig ht need to set u p  fo lders for Comp l e te d  

.-W i dge t s  and  S p a r eYa r t s .  

In  the PERSONNEL d i rectory you w i l l  need at least two fo lders ,  
one for  E v a  1 u a  t i  o n s  and another for  P a y  r o  1 1 . 

And f ina l ly ,  i n  the SAL E S  folder  you w i l l  need to c reate 1 2  
folders o r  subd i rectories, o n e  for  each month .  Each folder w i l l  
ho ld i n d iv id ua l  f i l es that contain reports from each salesperson 
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for the month p lus  any charts o r g raph ics you need to make a c lear  
and concise report to you r boss. 

If you a re the o n l y  user and a re setti n g  up you r  f i l i ng system 
on your own floppy d is k ,  the  struct u re of you r  d isk  w i l l  be s i mi l a r  
t o  that i n  the  i l l ustration a bove. 

If you a re work ing  i n  an off ice with two other managers and 
us ing a hard d isk  for storage, the system manager w i l l  p ro bab ly  
create three d i rector ies - one  for each of you i n  the  root 
d i rectory of the hard d isk.  If th is  is the case, you w i l l  need to copy 
the top d i rectory on your f loppy d is k  and i ts contents i nto you r 
user d i rectory on  the hard d isk .  For example ,  i f  you r  name i s  Fred 
and one of the three user d i rector ies set up  by the  system m anager 
is  named FRED,  then the pat h l is t  to you r  B I L L I NG folder  w i l l  be: 

The complete path l ist to J im 's sa les report for January wi l l  be: 

You w i l l  f ind that i t  is easy to f ind  a part icu la r  f i le  after you 
have set up a l og ica l  f i l i ng system s i m i lar  to the one above. For 
exam p le ,  i f  you need to check out 8am 's last person ne l  eva luat ion,  
you need to look in a f i l e  with a path l ist l i ke th is :  

Isn ' t  i t  easy to f ind a f i le when it i s  stored in a l og ica l  p lace? 
Typi n g  a long pat h l ist l i ke th is  cou ld get old very fast, bu t  s ince 
you p robab ly do  a l l  of your person ne l  reports  at one t i me ,  you 
can take advantage of another handy 08-9 feature and set your 
c urrent  d ata d i rectory to the cu rrent month 's eva luat ions.  You can 
do  that with a command l i n e  l i ke th is: 

chd / d0 / FRED/PER50NNEL/ E v a l ua t i on s / f e b r u a ry 

Then ,  a l l  you w i l l  need to type i s :  

e d i  t 5 a m  

The fi rst com mand l i ne above sets the current  d ata d i rectory 
to / D 0/ F R E D/PER50NN E L / E v a  l ua t i ons/Feb rua ry. You' l l  f i nd  that 
08-9's h ie ra rch ical d i rectory structu re lets you o rgan ize you r  data 
d i rector ies the same way you h ave o rgani zed you r  bus iness. 
T hat's g ood because you k now your bus iness better than a nyone 
e lse .  

After you  o rgan ize your data d i rector ies i n  a structure p a ra l l el 
to your bus iness, you w i l l  be ab le  to f i nd  your f i les q u ick l y. Once 
you have o rganized you r  d i s k ,  08-9's chd com mand w i l l  m a ke it 
easy for you to change your  c urrent d ata d i rectory to t h e  part icu lar  
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d i rectory that conta ins  the f i les needed to acco m p l ish  the d ay's 
work. 

______________ OS-9 H E L PS O R GA NIZE PROGRAMS, TOO 

OS-9 f i les can a lso contai n  p rograms ,  and i ts des igne rs 
moved one u p  on  U N I X  when they added a second  work i ng 
d i rectory to the f i le  system. Th is second work ing  d i rectory i s  
cal led the current execut ion d i rectory. I t  ho lds  f i les tha t  contain 
6809 obj ect code or  " i n termediate" code that runs with the many 
OS-9 p ro g ra m m i ng l an g u a g e s  you  c a n  u s e  o n  you r C o l o r  
Computer. 

_________ WHy C U R R E NT WORKING D I RE CTOR I ES A R E  I M PO RTANT 

When you boot Color Computer OS-9 Level l i on a f loppy 
d isk-based system , a program named executes a utomat­
ical ly.  I t  sets up your cu rrent d i rectories for you. After runs, 
you r  c ur rent  execut ion  d i rectory w i l l  be / d (ij / C MD S  and your  
current data d i rectory wi  I I  be /d0 .  

I f  you own a Tandy hard d isk and have i nstal l ed its device 
descri ptor, /h0, and device dr iver, cc3h d i  in you r  OS9Boo t f i le, 
cc3go automatica l ly  sets your cu rrent execut ion d i rectory to /h0/ 

CMOS and you r cu rrent data d i rectory to /h0 each t i m e  you sta rt 
up you r  Color Com puter. 

These "cu rrent" d i rectories apply on ly  to the d is k  physica l ly 
mounted in  dr ive /d0 when you boot OS-9. I f  you remove that d isk 
and i nsert another, OS-9's record s  w i l l  no longer be "current ."  You 
wil l  need to use the OS-9 c h d  tool to change you r cu rrent  d ata 
d i rectory to the root d i rectory of the new d isk .  Li kew ise, you w i l l 
need to use the chx tool to change the c urrent execut ion d i rectory 
to the CMOS d i rectory on  the new d isk .  

I f  you do not  use c h d  and c h x  to u pd ate OS-9's records, i t  w i l l  
get l ost because i t  w i l l  cont inue  to look for you r  d i rectories o n  
the new d i s k  at t h e  same physical  location  i t  fou n d  them on  the 
old d isk .  M ost of the t ime it wi l l  not f ind  them in  the sam e  location ,  
and  it w i l l  load somet h i n g  tota l l y  i nappropriate i nto memory.  
Strange th ings w i l l  h ap pen  and you ' l l  wind u p  read ing  a n  o bscu re 
error m essage. 

_________________ H O W  O S-9 F I N DS YOUR PROGRAM S  

When you decide t o  run a program,  0 1  r for exa mple ,  OS-9 
looks for 01 r and runs it. However, before OS-9 1 00ks on your d isk  
d rives, it checks to f ind out i f  the program you want  to run is  
a lready in  memory .  To do th is  i t  looks for the name you typed on 
the com mand l i ne i n  its m od u le d i rectory.  I f  08-9 f inds D i r  i n  i ts  
modu l e  d i rectory, i t  l i n ks to i t  and runs it i mmed iate ly .  No  d is k  
access w i l l  b e  needed . 
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But what i f  D i  r i s  not i n  memory?  I n  th is  case, 08-9 looks 
in the cur rent execut ion d i rectory and tr ies to f i nd  a fi le named 
D i  r. I f  i t  f i nds  a f i le  with th is  name i n  th is d i rectory, i t  assumes 
it is executab le  code, loads it i nto memory a n d  runs it. 

A nd f i na l ly ,  i f  08-9 doesn 't f i nd  Di r i n  the current  execut ion 
d i rectory, it makes one more t ry - this t i me it looks in the cur rent 
d ata d i rectory. But, if 08-9 fi nds a f i l e  named D i r  i n  the current 
data d i rectory, it d oesn't treat it l i ke a progra m .  It treats it l i ke a 
d ata f i le. More specif ica l ly ,  i t  assu mes th is data f i le conta ins  an 
08-9 procedure f i le  and  uses i t  accord i n g ly .  

An  08-9 procedu re f i le i s  s i m i lar  to a U N I X  scr i pt f i le  - it  
conta ins  a l is t  of 08-9 commands that are read and executed by 
the shel l .  Each t i me 08-9 reads a command l i ne from a procedu re 
f i le ,  it executes i t ,  j ust as i f  you had typed i t. I n  fact, 08-9 reads 
and  executes com mand l i nes from the  p rocedu re f i l e  un t i l  i t  
receives an  end-of-f i l e  s igna l .  

BASIC09 I - C O D E  I S  EXECUTE D AUTOMATICALLY ____________ _ 

When it runs  i n to " i ntermed iate" code ( i-code) f rom an 
08-9 lang uage l i ke BASI C09, the 08-9 she l l  runs the language's 
run-ti me package auto matica l l y .  For example, packed BAS I C09 

programs are executed by a run-t ime i nterpreter named RunB. 

When you type the name of a fi le stored i n  you r  cu rrent 
execut ion d i rectory that conta ins  packed BASI C09 code, 08-9 
loads t h is i-code in to memory j u st as if  it were 6809 object code. 
However, before 08-9 runs the code in any modu le, i t  c hecks the 
i n fo rmation i n  the modu l e  header to f ind  out what type of code 
is i n  the modu le .  

When the shel l f i nds  out  that you have loaded a packed 
BASIC09 i-code modu le,  it k nows that it n eeds RunS to run your 
program .  So, the she l l  automatical ly l oads RunB a n d  executes it 
with the name of your modu le  as  a parameter. Al l  of  this work is 
t ransparent  to you, and  a l l  you w i l l  see o n  you r  screen i s  the output 
of you r  BASIC09 p rogram. 

S U B D I R ECTORIES H ELP YOU ORGANIZE YOUR TOO LS _________ _ 

When you f i rst purchase 08-9 Level l !  fo r the Color Com puter 
3, you ' l l  f i n d  there a re enough  too ls  stored i n  the / d0/CMDS 

d i rectory on  the 08-9 System Master Disk to f i l l  severa l screen 
pages w ith f i lenames .  After you add a few dozen of your own 
favor i te a p p l i cat i o n s  p ro g ram s  a n d  ,th i rd-party too ls .  it w i l l  
become a lmost i m poss ib le t o  f i n d  a f i le  w h e n  you l o o k  through 
a d i rectory l isti n g  on the screen .  The problem is  f u rther compl i­
cated by the fact that the D i  r uti l ity command i n  the  6809 version 
of 08-9 d oes not a lphabetize the d i rectory l isti n g  for you.  
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I f  you move up  to a hard d isk and buy o r  wr i te h u n d reds of 
new programs, you wi l l  need to o rgan ize a set of CMOS d i rectories 
on you r hard d isk  us ing a method s i m i la r  to the one you used to 
organ i ze your  data d i rector ies. For exam p le ,  i f  you own more than 
one set of  advanced ut i l i ty prog rams, you' l l  fi nd that m any of the 
vendors g i ve their  programs the same name.  The standard U N I X  
ut i l i t ies, I s  a n d  m v, a re perfect exa m ples. A l most every th i rd-party 
uti l ity package conta i n s  the m .  

T h e  n ames a re n' t  t h e  o n l y  p ro b l e m .  Even t h o u g h  these 
uti l it ies have the same name, most req u i re a d ifferent  syntax on 
the com mand l i ne .  A lso, OS-9 won't let you store more than one 
p rog ram with the same f i lename i n  the same d i rectory. Bes ides, 
it was six months ago when you m oved that ut i l ity to your CMOS 

d i rectory - which vers ion  d i d  you l oad? 

T hese p ro b l e m s  i n sp i re d  u s  to get ou r u t i l i ty  p ro g rams 
organ ized. We d i d  th is  by c reat i n g  subd i rectories i n  ou r current 
execut ion d i rectory. /h0/CMDS. For typ i ng ease we used two- o r  
three-l etter n ames for  the d i rector ies w e  c reated t o  store the 
vario u s  p rog ra m s  a n d  u t i l i t i e s  f rom the v a r i o u s  t h i rd-party  
vendors .  Here is a look at the s u bd i rectories in  our  C IYID5 d i rectory. 

cw dpj 

/h0/CMD5 
fhl  mw r s  S 9  

Computerware's ut i l i ties a re stored  in the d i rectory cw; D.P .  
Joh nson 's  h ackers k i ts l ive i n  d p j ; OPak, Xlist and other p roducts 
from Fra n k  Hogg Laboratory a re stored i n  fhl ; M ic roware's too l k it 
is saved i n  mw;  Tandy p roducts l ive i n  r s  a n d ,  f i n a l l y, Steve 
Goldberg 's Utilipak Too tools a re run  from a subd i rectory named 
5g. 

Us ing  the sta nd ard OS-9 Level I I  she l l ,  we type the path l i st 
to a tool i n  one of these d i rector ies when we n eed to ru n i t .  That's 
why we used short d i rectory names .  For examp l e, if we want to 
run Steve Goldberg's versio n  of 1 s, we merely type: 

I s  

-------_________ O R GAN IZE YOU R TOO LS BY SUB.I ECT 

Ask 1 00 peop le  how they o rgan ize the i r  h ard d is k  a n d  you' l l  
most l i ke ly  w i n d  u p  with 9 9  d i fferent  a nswers. B u t  there a re some 
basics you should consider .  To get in  the mood,  study these 
approaches. 

/ h 0 / L ANGUA G E S / B A5 I C 09 / S 0 U RCE/ I NV E N T O R Y / P R O G R AMS 

/ h 0 / I N V E N T O R Y / P ROGRAMS / S O UR C E / B R S I C 0 9  

Here's the issue. What is  m o re i mportant  - the job or  the 
p rogram that wrote the p rogram that does the job? The f i rst 
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example  above emphas izes the  com puter,  i nstead of the  job.  The 
l atter takes the opposite approac h .  

F o r  most of u s ,  the  fact that a f i l e  i s  related t o  i nventory i s  
more i m portant than the  fact t h at i t  was c reated by  BASI C09. 

Another way of say i ng i t  is that some nouns are more i m portant 
than the i r  adjectives. 

And  what happens when someone else s i ts down at your 
Color Computer keyboard? W i l l  they be able to f ind t h i ngs q u ick ly 
i f  everyt h i ng is  sto red by l a n g uage rather  t h a n  by su bj ect? 
Wou l d n ' t  they f i nd  it a real d rag to look t h rough a ha lf-dozen 
d i fferent language subd i rectories to f ind  one i nventory p rog ram? 

U S I N G  M O D PATCH TO SET D I S K  D R IVE STE P  RATE ___________ _ 

I t's t ime for you to meet M o d p a  t ch, another 08-9 Level I I  too l .  
M o d p a  t c h  wi l l  come in  handy when you need to patch a mod u le 
i n  memory. For exam ple,  i f  you own d isk  d r ives that step at a rate 
faster than  30 m i l l i seconds ,  you w i l l  want to patch the device 
descr i ptors. 

You can create a new 059Boo t f i le  that conta ins  the  double­
s ided dev ice descri ptor you need to use your doub le-s ided dr ives 
wi th  the 08-9 C o n f  i g  too l .  Then ,  you can use M o d p a  t c h  to change 
the step p i ng rate i n  the new device descri ptors. 

M o d P a  tch reads a f i l e  conta i n i ng the patches you want to make 
to a module i n  memory. Here's the patch f i l e  you need to change 
you r d i sk  dr ive's stepp i ng rate to s ix m i l l iseconds.  Type i t  i nto a 

f i l e  named Pa tch usi ng the 08-9 Bu i l d too l .  

L d 0  

C 1 4  0 121  0 3  

V 
L d 1  

C 1 4 0 121  0 3  

V 

Th is  scr ipt  f i le  lets you patch the device descriptors t h at work 
wi th  both / d 0  and /d1 i n  one M o d p a  tch run .  Here's how it works. 

I n  the f i rst l i ne ,  the scri pt te l l s  Modpa t c h  to l i n k  to the device 
descr iptor mod u le named d lZl .  I n  the  second l i ne ,  i t  changes the 
byte at an offset of 1 4  Hex bytes from the beg i n n i ng of the f i le  
from 00 to 03. T h is changes the  step rate from 30 m i l l i seconds 
to s ix  m i l l iseconds.  The off ic ia l  08-9 speak name of that byte i n  
a device descri ptor is  I T .  5 T P .  

The t h i rd l i ne in the  scr ipt te l ls  M o d p a  t c h  to verify the module  
d 0 .  I t  u pdates the CRC of  that module so that i t  may be loaded 
i nto memory and run agai n .  Remem ber: I f  you attem pt to load a 
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modu le  wi th a bad CRC,  08-9 w i l l  refuse to accept i t .  I n  the fou rth  
l i ne the p rocess starts over and makes the same changes to t he 
device desc r iptor  mod u le named d l .  

To make the  patch ,  you m ust have c reated the f i le named 
Pa tch in you r cu rrent data d i rectory .  After you have done th is ,  
type : 

M o d P a  t c h  pa t c h  

W h i l e  we' re speak i n g  of patches, i f  you have any dev ice 
descri ptors you want to upg rade to 08-9 Level I I ,  you need to 
change the byte at an offset of 1 4  dec ima l  from FF to  07 . To do 
th is ,  use the 08-9 B u i l d tool to create a M o d P a t ch patch f i l e  l i ke 
th is. 

L H 0  

C 0 E  F F  0 7  

V 

After you have c reated th is  patch f i l e ,  you must run i t  with 
M o dp a t ch l i ke you d id w ith the step rate change above. 

_____________ U S I N G  M O DPATCH TO SET R E P EAT KEY SPE E D  

I f  your  keyboard seems i nc l i ned t o  echo an extra l owercase 
letter every t ime  you hold down t h e  S H I FT key to sta rt a new 
sentence or  capita l ize a p roper n o u n ,  you m i g ht want to t ry th is  
patch f i le.  

1 c c 3  i 0 

c 7e 1 e  3 e  

c S t;  0 3  0 5  

v 

After you create th i s  patch f i le ,  ru n i t  with M o d p a  t c h .  It a lmost 
doub les the de lay t ime  08-9 uses before it starts repeat i n g  a key 
you ho ld  dow n .  I t  a lso i n c reases the delay between repeated 
characters if you cont i nue  to ho ld  the key down.  

O n ce you have used the  08-9 l'1 o d p a  t c h  tool  to  i nstal l these 
changes, you wi l l  want to eval uate them . If you l i ke the new step 
rate - or the i n c reased key repeat delay - you can make them 
permanent  by ru n n in g  the 08-9 Cobb l e r  too l .  Type: 

cobb l e r  /d0 

When you ru n C o b b l e r , i t c reates a new 08-9 boot f i l e  on the 
d i sk  mou nted in  d rive / d 0 .  That new 0 5 '3 8 0 0  t f i l e  conta ins  the 
same set of modu les i t  d id  when you last sta rted your  Co lor  
Co mputer .  However, the  new 0 5 '3 B o o t f i l e  conta i n s  the patched 
vers ions of del, d 1  and cc 3 I D  - or any other modu le  you may have 
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changed us ing the Modpa t c h  too l .  The next t i me you start you r  
Color Computer, those changes w i l l  b e  i n  effect. 

Caut ion :  If you p lan  on i nstal l i ng these changes in you r 
O S 9B o o t f i le, make sure that you do not forget the v, for verify, 
step in you r  Modpa tch scri pt  f i le .  

THE M A G I C  O F  /00 ______________________ _ 

((� 

'11/ 

One g reat new feature of 08-9 Level I I  is the dev ice descr iptor 
/dd.  The "dd" stands for defau l t  d ri ve. M icroware a n d  Tandy hope 
that a l l  software developers w i l l  use th is  device descri ptor when 
they must "hard code" a path l ist in  an 08-9 program.  

III ' When you fi rst boot 08-9 Level I I ,  the device descri ptor /dd 
is m erel y  a copy of the standard /d0 device descriptor i nsta l led 
in you r O S 9Boo t f i le. 

Why should you care? Fol low this scenar io .  I mmed iate ly  after 
booti ng our  new 08-9 Level " system,  we c reated a new boot f i l e  
that  conta i ned / d 0  and / d 1  device descri ptors set a t  40 t racks, 
doub le-sided with a step rate of 6 ms. We left /dd in the boot f i le .  
In  fact, we d id n 't even notice that i t  was p resent .  

Later, we encountered a new error n u m ber wh i le  creat ing 
some new windows. We i m med iately typed e r r o r  1 92 and waited 
for 08-9 to tel l us what we had done wrong .  No such luck !  

"Cou ld n 't open path to  / d d / s ys / e r rm s g , "  the  message said .  
Why? 

The d is k  that now conta ined our  system a n d  E r rm s g  was a 
double-s ided d isk .  The defau l t  d r i ve, /dd, was st i l l set to look l i ke 
the or ig ina l /do, a s ing le-s ided,  35-track d ri ve. When the error 
ut i l ity command t r ied to read the E r rmsg f i le from the S Y S  d i rectory 
on o u r  d o u b le-s ided d is k ,  it cou l d n ' t  access i t .  F o i l e d !  But  
p rotected at the same t i me. 

Late r ,  after we i nstal led our hard d isk d r ivers, we made a copy 
of the  / h 0  device descri ptor and patched i t  to so that the mod u le 
i t  conta i ned was named /dd. We verif ied i t  to update the CRC and 
then used O S 9 G e n  to generate a new O S 9Boo t f i le with our  new d d  
module rep lac ing  the ori g i n a l .  

W e  had a l ready cop ied t h e  E r rm s g  f i le i nto t h e  S Y S  d i rectory 
on our  hard d isk ,  so the next t ime we received an error message 
we ca l led u pon the 08-9 E r ro r  tool aga i n .  Th is  t ime the hard d isk 
sta rted c l i c k i ng i m mediately, and, a second later, OS-9 reported 
the Eng l ish language vers ion of the s i n  we had com m itted. 

I f  you use a RAM d isk instead of a hard d i sk ,  you can create 
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a default  devi ce descri ptor, / d d ,  t h a t  p O ints t o  you r RAM d i s k .  
Then, i f  y o u  copy y o u r  5Y5 d i recto ry to you r R A M  d i sk, t h e  E r ro r 

uti l ity command w i l l  respond a l most i nsta nt ly .  So w i l l  t h e  He l p  

uti l i ty co m mand f o r  t h at matter,  i f  you copy t h e  f i l e  H e l pm s g  to 
the SYS d i rectory on your  R A M  d i s k ,  

I n  s u m m ary, t h e  defa u lt device descr i ptor / d d  i s  ju st a copy 
of the dev i ce desc r i ptor of the d rive w h e re you store f i les that m ust 
always be fou n d  q u ick ly ,  

Us ing  o u r c u r r e n t  C o l o r  C o m p u t e r  3 i n st a l l a t i o n  as  a n  
example,  / d d  i s  s i m p ly a copy of / h 0 .  Both / d d  a n d  /h0 a re st i l l  
i n  the boot f i l e  and both can be used t o  access t h e  hard d i sk 
drive. Both device descri ptors h ave t h e  same d rive n u m be r  a n d  
the same add ress, o n l y  t h e  n a m e  of t h e  device is  d i fferent .  W e  can 
use e i ther name w h e n  we send a f i le to the dr ive m a n u a l l y. 

I f  we a l l  get b e h i n d  t h i s  M i c roware standard ,  it w i l l  one day 
be much e as ier  to wr i te  p rogra m s  t hat can be used eas i ly,  no 
matter where o u r  cu r rent  d ata d i rectory i s  loc ated . I t  won't make 
any d i fference if we are using a 40-track,  doub le-sided f loppy d i sk ,  
a RAM d isk ,  an 80-track ,  qu ad-d ensity f loppy ,  or a h a rd d isk d rive,  
if ou r prog rams look i n  / d d / s ys / e r rmsg for E n g l i s h  lang uage 
messages t hey wi l l  f i n d  them, i f  we h ave copied the s y s / e r r m s g  

f i le  to t h at medi a .  

___________________ ONL Y PA TCH WH E N  Y OU M U ST 

Ear l i e r  i n  t h i s  c h apter,  we showed you a few tr icks you ca n 
p u l l  w i th  t h e  05-9 Modpa tch to o l .  For t h e  most part, however, t h e  
secret o f  success w i t h  OS-9 i s  not t o  patc h .  

O S-9 Level I I  g i ves you too l s  t o  h a n d l e  m ost j o bs ri g h t  o n  t h e  
com mand l i ne .  TMode i s  a g oo d  example .  Y o u  use t h i s  tool  t o  t e l l  
OS-9 wh at you r hardware l ooks l i ke .  F o r  example:  

t m o d e  upc p a u s e  

This command l i ne te l l s  05-9 t h at you want the termi nal  on 
the standard output  pat h to pr int  on ly u ppercase l etters, and you 
do not want i t  t o  stop and wa it for you to g i ve i t  a go-a head a t  
the end of a screen page.  T h e  fol l ow i n g  command d oes j ust t h e  
opposite. 

tmode - upc p a u s e  

After you g ive th is co m m a n d ,  OS-9 w i l l  pause and let  you 
catch up on you r  read i ng when i t  f i l ls your sc ree n .  I t  pr i nts  
lowercase letters on your  sc ree n .  

T h e  m o ra l  o f  ou r sto ry :  Don't use a s l edge h a m m e r  to k i l l  a 
f lea. Take the t i m e to study the outsta n d i n g  manual  t hat  comes 
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with OS-9 Level I I .  A smal l i nvestment here can save you much 
t ime  later. 

T M O D E VS X M O D E ------______________________________________ __ 

Here's another poi n t  we often forget. When you f i rst boot 
Color  Computer O S-9, i t  gets i n fo rm atio n  a bout you r hardware 
f ro m  d ev ice desc r iptors .  However,  i t  i m med iate ly stores th i s  
i n format ion i n  path descriptors. 

P rocesses sta rted l ater  get the i r i n format ion about  your  
hardwa re devices from these or ig i na l  path descriptors, not  from 
the device descr iptors.  

W h e n  you r u n  T m o d e ,  i t  m o d i fi es  t h e  m os t  recen t  path  
descriptor, not the d ev ice descriptor. I f  you k i l l  the process that 
c reated the path descr iptor mod i fied by T mode, you a lso k i l l  the 
changes made by Tmode. This means t hat  i f  you want  to make a 
"permanent" change, you m ust run  Xmode a lmost i mmed iate ly 
after you boot O S-9. 

Remem ber, to make temporary changes, use T m o d e .  To make 
p e r m a n e n t  c h a n ges ,  u se X m o d e .  A fte r you c h a n g e  syste m 
parameters us i n g  the O S-9 X m o d e  too l ,  you can run  Cobb l e r  to 
make those changes permanent i n  your OS9Boo t t i le .  Afte r you do  
th is, your  system w i l l  be set u p  the way you want  i t  when  you  f i rst 
start up O S-9. 

M AK I N G  N EW SYSTEM D ISKS ___________________ _ 

We' l l  show you several d i fferen t  ways to b u i ld new O S-9 
system d isks. You may f i nd  them handy,  espec ia l ly  i t  you a re 
fortunate enough to be us ing a Color Com puter eq u i pped with 
a hard d isk .  We' l l  start by tak i n g  a look at Con f i g, an exce l lent 
too l for the O S-9 beg i n n er.  

Con f i g  g ives you a menu  and lets you se lect the dev ice 
descr iptors you want to have ava i l ab le on  you r  new system d isk.  
The p rogram is stored i n  a d i rectory named CMOS . The f i les that 
h o l d  t h e  m o d u les  c o n ta i n i n g  a l l  the req u i red O S -9 d e v i ce 
descr ipto rs ,  device d ri ve rs, f i l e  managers, etc . ,  a re stored i n  a 
d i rectory named MODULES.  

You start by boot i ng  your system usin g  a backup  copy of your 
O S-9 System Disk .  After you see the  059 p rompt ,  you m ust take 
out the System D isk  and i n se rt the  d is k  contain i ng C o n f  1 9 .  Do not 
sk ip  the fo l l owing steps: 

chx / d0/cmds 

chd / d 0  

N ow, type C o n f  1 9  a n d  fo l low the d i rect ions on  the menu .  You 
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move from row to row o n  the menu u s i n g  the u p  a n d  down arrow 
keys. Y o u  se lect  a d e v i ce by p ress i n g  S. I f  y o u  w a n t  m o re 
i nformat ion a bout  a d evice, you can g et it by press ing H .  

When you have f i n ished select ing device desc r i ptors f o r  a l l  
the devi ce s  y o u  w i l l  b e  u s in g ,  Con f 1 9  creates a n e w  OS'3Boo t f i l e  
and asks i f  y o u  w o u l d  l i k e  a d isk w i t h  n o  commands, a basic 
com mand set, a f u l l  c o m mand set,  or a set of i n d iv id ua l ly  se l ected 
commands.  

A note of caut ion is  i n  order .  Make s u re you tel l  Con f 1 g  to 
i n c l u d e  a l l  o f  the w i n d o w  d e v i c e  d es c r i pto rs ,  i n c l u d i n g / w .  

OS-9 uses t h i s  d escri ptor w h e n  y o u  ask f o r  t h e  next avai lab le  
window. Don' t  worry about  us i ng a l ot o f  m e m ory. Each w i n dow 
descr iptor o n l y  uses 66 bytes. 

After you h ave spent what seem s  l i ke weeks wait ing for your 
compute r  t o  copy a l l  of  your  f i les o n to a new system d i sk ,  you 
w i l l  come to the real i zat ion  that  you rea l l y  don't need to h ave a l l  
your f i les o n  each a n d  every system d i s k  you own.  I t  i s  m u c h  easi e r  
t o  boot w i t h  o n e  d is k  t hat conta i n s  o n l y  the f i les you need t o  start 
the system, Le. ,  059Bo o t .  

As soon a s  t h e  syste m i s  run n i ng ,  y o u  c a n  rem ove that d isk 
and i n se rt the d is k  that  conta i n s  t h e  f i les you u s e  a / l  the  t i me. I n  
fact, you may want to load one d isk w i th  the tools  you u s e  w h i l e 
wri t i n g  and a n other with  the too l s  you need w h i le progra m m i ng 
with BAS I C09. 

Remem ber:  If you u se these str i pped-d own system d is k s  to 
start OS-9, you m ust al ways l et OS-9 know you h ave swapped 
disks i m me d iatel y.  Do t h i s  by typ i n g :  

chx /d0 /cmds 
chd /d0 

Once you move u p  to a hard d is k ,  you won't even need t o  swa p 
d isks.  08-9 w i l l  automatica l ly  select / h 0 / CMD5 as y o u r  cu rrent 
execut ion d i rectory and /h0 as your c u rrent  data d i rectory when 
you start OS-9. You ' l l  o n l y  need the f i l e  named 05'3Boo t on the 
f loppy yOIJ use to boot OS-9. 

________________ C ONF IG A SY ST E M DI SK USI NG A PIP E 

Once you know you r  way aro u n d  OS-9, yo u ' l l  d iscover there 
are a l ot of ways to s k i n  a cat.  For exa m p le,  us i ng an u nf ormatted 
d i rectory l i st u ti l i ty l i ke d or I s  from a t h i rd-party vendor a n d  a 
p ipel i ne to 059Gen, you can conf ig u re new system d isks q u i c k ly .  

F i rst,  format a new d is k  to hold your m od u le l i b rary .  T h e n ,  
c reate a d i rectory wi th  a n a m e  that descri bes the co n f i g u rat ion 
you want on you r  n ew system d is k .  

1 49 



For exam ple ,  we use d i rectory names l i ke S T OCI( R S ,  ST OCI(HD 

and HDO N L Y .  The f i rst d i recto ry conta ins  the modu les needed to 
c reate a standard Tandy OS-9 system d isk .  The second contains 
the same modu les p l us a dev ice descri ptor and dev ice d r iver for 
o u r  hard d isk .  The t h i rd conta i ns the hard d isk d rivers,  but leaves 
out the f loppy d isk  d ri ver and descr iptor to save space on an 
OS-9 Level I system. 

You can use the M a kD 1 r  ut i l ity command to make you r  new 
d i rector ies. How do you get the mod u l es i nto those d i rector ies? 
We sta rted by merg ing  the standard modu les we need i n  each and 
every boot fi le - regard less of the hardware conf ig u rat ion - in 
a f i le  cal led S tdBoo t .  We used a com mand l i n e  l i ke t h is .  

c h d  / d d / modu I e s  

m e r g e  l OM a n  R B F  . mn S C F  . mn P 1 p ema n . mn P 1 p e r . d r  P 1 pe . d d 

C C 3 g o  >5 t d Boo t 

I f  you forget wh ich  mod u l es are i n  a fi l e  a few months after 
you have c reated you r  d i rectory, you can use the OS-9 I den t tool 
to fi nd out .  

i den t - s  5 t d B oo t 

There are severa l ways to get the  r ight  mod u les i n  your 
d i rector ies .  For exa m ple ,  several t h i rd -party vendors and the 
nat iona l  OS-9 Users G roup  se l l  Mod b u s t e r  or  5p l 1  tmod tools you 
can use to sp l i t  a f i le  contai n i ng a n u m ber of OS-9 modu les i nto 
i nd i v idua l  f i les that conta in  one mod u le each .  Here's how you do 
i t .  Start by mak ing  a new d i rectory where you can store your new 
fi les: 

m a l< d 1  r / d 0 / C o n f 1 9 l  tM�Wa� 

Now, make the new d i rectory you r work i n g  data d i rectory: 

chd / d 0 / C o n  f 1 9 I t M � W a �  

I t 's t ime to run mod buster:  

m o d b u s t e r  / d l / 0 5 9 B o o t  

When M o d b u s t e r  f in ishes, you ' l l  f ind a d i rectory conta i n i ng 
a f i l e  for each mod u le  i n  the 0 5 9 B o o t  f i l e  on the d isk  you had 
mounted in d r ive / d l .  You can now use the OS-9 De l tool to delete 
the f i les you do not want i n  your  new System D isk .  Afte r you have 
f i n ished delet ing the unwanted fi les, use the OS-9 c o p �  command 
to copy any add i t iona l  mod u le f i les you may need in  you r  O S 9B o o t 

f i le i nto the d i recto ry C o n f  1 9 I t M � W a � .  

You are now ready to  perform p i pe l i ne mag ic  w i th  OS-9. 
I n sert a f resh ly  formatted d isk  in dr i ve / d l  and type: 

chd /d0/Con f 1 gl t M �Wa� 

1 s I o s 9 ge n  / d l  
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If you don' t  be l ieve i n  mag i c  a n d  want to conf i rm that the 
proper modu les a re in you r OS9Boo t f i l e  after the I team 
complete the i r  hand iwork,  type: 

Once you have c reated a d i rectory conta i n i ng the mod u l es 
needed i n  the  OS9Boo t f i le on your  f i rst custo m i zed system d isk,  
you are a lmost home f ree. F rom here on out, you can c reate new 
d i rectories and copy mod u le f i l es back and forth .  Each d i rectory 
w i l l  hold the modu le f i les you use wi th  a speci f ic  type of hardware 
config u rat ion .  When you ' re done,  make sure to save t h e  d isk  wi th  
these d i rector ies so you can use i t  in  the future .  

B A C K I N G  U P  A S I N G L E - S I D E D  O R I G I N A L  D I S K  O N  A 
_________ D O U B LE-SI D E D  DUPLICATE 

I n  the f i rst c hapter we showed you how to make a bac k u p  of 
your System Master D isk us ing the O S-9 B a c k u p  too l .  Unfortu­
nate ly, however, the B a c k u p  tool w i l l  not let you back up  a d isk 
to a d isk  of another s ize or type. You can n ot use B a cl<up to move 
fi les from a 35-track d isk to a 40-t rack  d isk.  Nor  can you back u p  
a s ing le-sided, 40-track d i s k  t o  a doub le-s ided,  40-track d isk .  

To back u p  a l l  t h e  f i l es on a d isk of  one format onto a d isk  
formatted d i ff e re n t l y ,  y o u  m us t  use  the OS-9 D S a v e  ut i l i t y  
comman d .  Here's one way t o  do  t h e  job  w i th D S a v e .  

d s a v e  / d l  / d 0  I S h e l l  

Notice t hat t h i s  command assumes you have two d isk  d ri ves 
in operat ion .  After you have used OS-9 a few hours,  you' l l  d iscover 
that two d isk d rives are i ndeed a necessity,  not a l u x u ry .  The 
exclamat ion  po i n t  i n  the com mand l i ne  above causes D s a ve to 
send its output  to the O S-9 command l i ne i nterpreter named 
she l l .  

D S a ve 'S output takes t h e  form of a n um be r  of i n d iv i d u a l  
OS-9 copy commands. W h e n  t h e  she l l  receives those command 
l i nes t h rough  the  p i pe l i n e  above, i t  executes them.  I n  a few 
m i n utes you w i l l  have a l l of the  f i les from the d isk  mounted i n  dr ive 
/dl saved on the d isk  mounted i n  d rive / d 0 .  O n e  word of warn i n g :  
The D S a ve command assumes that t h e  Copy command is  i n  you r 
cur rent execut ion d i rectory and  w i l l  t ry to load i t  f rom there. Make 
sure D S a ve w i l l  f i nd  C o p y  i n  you r  current execut ion d i rectory .  

_________________ ABOUT C USTO M IZING YOUR DISKS 

O ne of the  most i m portant advantages of OS-9 is  the  fact that 
it lets you custom ize your system to you r  heart's desi re. U n for­
tunate ly ,  t h is a b i l i ty a l so makes a tremendous cont r ibut ion to t h e  
myth t hat OS-9 i s  d iff ic u lt t o  use and  hard t o  u nderstand .  

Take t h e  p ledge r igh t  n ow to st i ck  w i th  the  basics unt i l you 
are read y  to start mod i fy i n g  your system. Pract i ce run n i n g  the  
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ut i l ity com mands stored i n  the /d0/ CMD5 d i rectory of your work in �  
system d isk. 

Hopefu l ly ,  we h ave g iven you enough i nformat ion  to get YOl 
started and pO inted out  a few of the p itfa l l s  you w i l l  want to avoid 
Hang i n  there and practice .  St ick with the s imp le  u t i l i t ies un t i l  yOL 
t horough l y  understand w hat i s  happe n i n g  when you run them 
After you conquer  a command,  move o n  to another. Before long 
you ' l l  be  ab le  to contro l  you r  Colo r  Com puter l i ke  you n ever cou l d  
before. 

Fo l low t h e  d i rect i on s  i n  t h e  OS-9 users m a n u a l  o r  The 
Complete Rainbow Guide To OS-9 carefu l l y .  Once you u nder­
stan d  what happens when you run each command,  you w i l l  ga in  
conf idence and w i l l  be ab le  to  mod i fy your  operat i n g  system 
safel y. 

TEST I N G  A PRO C E DU R E  FILE W H I LE YOU TYPE IT ___________ _ 

Here's anot her neat t r ick  for  you r  portfo l i o. Wou ld you rather  
test a p roced u re f i le  wh i le  you're typ i n g ?  T ry th is :  

ex sh e l l t - p  » NewProcedu rer i I e  

T h is command l i ne creates a she l l that  echoes your com mand 
l i nes and doesn't  pr int  any prompts. S i nce you have redi rected 
the standard error output path to a f i l e, you w i l l  w ind  up with a 
f i l e  that runs as a p rocedure f i le .  

I f  each command l i n e  you typed ran perfectl y  when you typed 
it l ive,  i t  w i l l  run  p ro per ly from the scr ipt N e w P r o c e d u r e F  i l e .  I f , 
however, you ran i n to a n  error wi th your  typ i n g ,  you w i l l  need to 
ed i t  N e wP r oc e d u r eF i t e .  S i nce you actua l l y  ran the  code you 
typed. you ' l l  k now wh ich  typos need to be fixed. N i fty!  

SPLITTING THE SHELL M O DULE FROM THE S H E LL FILE __________ _ 

I f  you wou ld  l i ke to custom ize your  Sh e l l  f i l e  and l oad i t  with 
the OS-9 tools you t h i n k  you wou l d  l i ke to have in  memory a l l the 
t ime, fo l low these steps. 

Fi rst, type i n  and  run th i s  BASIC09 procedu re fi l e  to c reate a 
f i l e  that conta ins o n ly the S h e l l  modu le. 

rROCEDURE 
0))"0(0 
jO�jOF 
0yJl6 
0017 
0030 

S tripShe l l  
DIM Char , I npath , 
DIM Count : I NTEGER 

OPEN i+l n p a th . " 
CREATE #Outp a t h , 
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��4C 
��4D FOR C ount=l TO 1 5 3 2  
��5E GET # Inp ath , Char 

��68 PUT #Outp a th , Ch ar 

��7 2 NEXT C ount 

��7D 
��7E CLO S E  ft l np a th 

��84 CLO S E  #Outp ath 

��8A END 

After you have run th i s  short BASIC09 p roced u re, you w i l l  have 
a new f i l e  named She l LD n l 1,d  sto red in your C M O S  d i rectory. You 
can now merge i t  w i th  the other f i l es you want in  memory at  a l l  
times. F o r  exam ple ,  y o u  cou ld  type: 

c h d  / d d / c m d s  

r e n a m e  S h e l l S h e l l _O r i g i n a l  

m e r g e  S h e l l _D n l l,d  p x d  pwd r e n a m e  tmode >She l l  

a t t r  S h e l l e p e  

The OS-9 too ls  we merged i nto the  new Sh e l l f i l e  above are 
on ly an examp le. You m ust decide what you want in memory and 
then b u i l d  you r own S h e l l  f i le  conta i n i ng those modu les .  

Remember, however, to make sure that the tota l length  of  the 
modu les i n  the S h e l l  f i l e  is l ess than 7 ,680 bytes long . I f  you keep 
it shorter than t h is ,  OS-9 w i l l  be ab le to l oad it at the very top of 
a 64K workspace. 

The top 51 2 bytes of each 64K workspace is  used by the 
hardware dev ices that let you r Co lor  Computer com m u n i cate wi th  
the outs ide wor l d .  Th is  means you actua l ly  have 8 , 1 92 bytes m i nus  
51 2 bytes, or 7 ,680 bytes you  can  use  i f  you  want the S h e l l and  
other modu les i n  you r f i l e  to  load at the top  of  a 64K workspace. 

_______________ NAM I N G  A PROGRAM AUTOEX OR STARTUP 

I f  you want OS-9 to run a part i c u lar  p rogram, BASIC09 for 
exam ple ,  when you start you r  com puter, use the OS-9 R e n a m e  tool 
to name the program you want to run AutoEx .  

r en a m e  / d d / c md s / B a s i c09 fiu t o E x  

OS-9 wi l l  f ind fiutoEx (wh ich  is  rea l ly  BAS IC09) and start i t  for  
you automat ica l ly .  

Caut ion :  I f  you use th i s  Fl u t o E x  tec h n iq ue, make sure you 
create at l east one wi ndow and start an OS-9 she l l  r u n n i n g  in it .  
Do th is  in your S t a r t Up f i l e . It w i l l  g i ve you a p lace to go home 
to if you aCCidenta l ly  term i nate the p rogram you sta rted as R u t o E x .  

I f  it happens, you can get to  the  safety w i ndow by press i ng the 
CLEAR key un t i l  it rests next to the O S 9 : prompt .  
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WHEN Y OU G ET LOST _____________________ _ 

I f  you get lost wh i l e  nav igat i ng  an  OS-9 d isk  fu l l  of subd i rec­
tories, don 't forget you can ca l l  upon the OS-9 p w d  and p x d  

commands to f i nd  the name of you r  current  data d i rectory and 
cu rrent execut ion d i rectory, respectively. 

HOW TO TELL A D EVI C E  FRO M A FILE ________________ _ 

And f ina l l y, if you 've wondered how you can te l l  an OS-9 
hardware device from a f i le, read on .  I f  a path l ist starts w i th  a s lash 
(I) , the f i rst name i n  that path l ist is a device.  For exam ple,  the 
pat h l ist / d 0 / C M O S/ d i  r te l ls us that / d 0  is a device. CMOS i s  a 
SUbd i rectory stored i n  the root d i rectory of the device /d0.  D i r  

is a f i le  stored i n  the subd i rectory named CMOS.  

Someti mes, a device doesn't  know about d i rectories. Such is  
t h e  case w i t h  yo u r  p r i n t e r  or an R S-232 c o m m u n i c at i o n s  
cartr idge. However, you ' l l  know they are devices because o f  the 
slash i n  their  n am es - / P  and / T 2 .  

That's i t  for our  overv iew of  OS-9, the operat i ng system . From 
here o n  we' l l  concentrate on a few fantastic tools you can bu i ld  
w i th  BAS I C09. Enjoy! 
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C HAPTER 1 0  

a real  basic09 prog ram: 

The BASI C09 program , He l l o , that we wrote i n  Chapter 6 is 
enough of a prog ram to get you used to BASI C09 and to p rove that 
you can wr i te a p rogram.  There is  somet h i ng spec ia l  about  
discover ing that you can contro l  your  com pu ter .  G ranted , pr i nt i ng 
a phrase on  the  screen is  not the same as wr i t i ng  the g reat 
Amer ican p rogram , but it 's the f i rst step on t hat pat h .  Feel p roud !  

Now we're go i ng to wr i te a p rogram wi th  a l it t le  more meat 
on its bones. We' l l  attack it the same way we d id  He l l o :  a f i rst t ry 
fol lowed by ref i nements .  T h is t i me ,  however ,  the f i rst t ry w i l l  be 
a f lop. I f  you h aven't read i t  yet, s k i m  the BASI C09 manua l  before 
you move on to th i s  step. 

_____________________ A LITTL E  BACKGROUN D 

Your  c o m puter  stores c h a racters a n d  sma l l n u m bers i n  
chunks of memory ca l led bytes. A byte can have 256 poss ib le  
values. T he f i rst 1 28 of  them are def i ned by the  ASC I I ( Amer ican  
Standard Code for I nformat ion  I nterchange) code. Without  ASCI I  
or a s im i lar  code, bytes wou ld  j ust be l itt le n u m bers .  T he code 
lets you r com puter  t rans late  bytes i nto  c h a racters some 
printable, others specia l  contro l  codes. Most p rogram mers can 't 
remember wh ich  n u m bers go  with wh ich  characters, so some of 
them keep tables of a l l  the character values near the i r com puters, 
and others write prog rams t hat pr in t  the tables on the screen a ny 
t ime they need them.  
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A PROGRAM TO P R I NT THE ASCII TABLE _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

The CHR$ funct ion i n  BASI C09 makes it easy to pr i n t  a c rude 
ASC I I  table .  

THE LISTI NG: F i rs LT ry 

PROCEDURE 
���� 
���7 
��1 7  
��2 1 

One 1 
D IM i :  INTEGER 
FOR i : =� TO 4� 

PRINT i , CHR$ ( i) 
NEXT i 

P lease note,  when typ i ng i n  these BASI C09 p rog rams,  we don 't 
type i n  the four n u m bers at the left of each l i ne.  These n u mbers 
a re for system use; you r  Co lor  Compute r  w i l l  put  them i n  the 
p rocedu re a l l  by i tse lf. 

The p ro g ra m  declares one i nteger  var iable named i .  The FOR 
loop run s  i t h rough  a l l  the values from 0 to  40 w h i le the PR I N T  

statement pr i n ts the n umer ic  va lue  of  1 and the character that goes 
with it .  

A generous  person  m ig h t  say that the p rocedu re works 
( bare ly) ,  but there are p lenty of problems w ith it .  Ma i n l y, it d oesn't 
f i t  enough data on one screen ,  a n d  i t  acts very strangely with non­
pr i ntable characters (the values between 0 and 32) . 

There a re two ways to deal with the p rob lem of f i tt i ng  256 l i nes 
of data o n  one screen .  We can select some sma l l  part of the range 
to pr in t  or we can use severa l co lumns .  Both so lut ions a re useful ,  
so we' l l  t ry each of them.  

DEAL I N G  WITH THE U N PR I NTABLE C HARACTER S  ____ _ _ _ _ _ _ _  _ 

The f i rst 32 characters ( n u m be rs 0 t h rough 3 1 ) a re control 
characters. Some of them - l i ke tab,  backspace a n d  be l l  have 
a n  effect o n  the screen when you pr i nt them,  but m ost of them 
a re comp letely u npr i n tab le .  Fort u n ately ,  the contro l  characters 
h a ve n a m e s .  We' l l  m a k e  t h e  t a b l e  c o m p l ete by p r i n t i n g  a 
character's name when we can't p rin t  the character. 

If a p rocedu re is  g o i ng to p ri nt names ,  we need to somehow 
i nc lude them in the proced u re. The BAS I C09 D A T A  statement is a 
c lean way to put constant data i n  a p rocedu re ,  but  it's on ly  easy 
for a p rog ram to read names from D A T A  statements i n  o rder. That 
doesn 't sound good.  We don 't want to restr ict ou rselves to us ing 
the names i n  a preset order. We cou ld  get them i n  any order by 
foo l i ng a ro u n d  w i t h  l i n e  n u m be rs a n d  t h e  B A S I C09 R E S T O R E  
statem e n t, but  i t 's  eas i e r  t o  read the n a m es f rom t h e  D A T A  
statements i nto a n  a rray. Whenever we want  to  pr i n t  the name of 
a n  u n pr i ntable character, we' l l  p ick  it out  of the a rray. 
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THE LlS1" I N G :  Second_T rl,d 

PROCEDURE 

���� 
��2 2 

�� 3 E  

��45 
�� 5 6  
�� 6 2  
� � 6 D  
�� 6 F  
�� 7 �  
��8 C 
��AB 
�� C l  
��D9 
��F5 
� l l l 
� 1 2 C  
� 1 4 4  
� 1 4D 
� 1 4E 
� 1 6 B  
� 1 8 l 
� 1 9A 
� l B �  
� l B l  
� l C F  
�lE� 
� l F �  
� l F 9  
� 2 � 4  
� 2 � 5  
� 2 � B  
�2 3 F  
�2 5 9  
�2 5 C  
�2 6 F  
� 2 8 l  
� 2 8 D  
� 2 9 B  
� 2 9 C  
� 2 A 5  
�2A7 
� 2 C 9  
� 2 D 4  

S e cond Try 
C* Pr int a range of characters and 
C"'( the corresponding numbers 
D IM i : INTEGER 
DIM LowChar s ( 3 3 ) : STRING [ 8 ]  
D IM s t r : STRING [ 8 ]  
DIM h igh , l ow : INTEGER 
BASE � 

DATA "nu l "  , " s oh" , " s tx" , " e tx "  
DATA " eo t " , " enq" , " a ck " , "be l "  
DATA " b s " , " tab" , '' I f '' , "vt " 
DATA " f f " , " c r " , " s o " , " s i "  
DATA " d le " , " dc l " , " dc 2 " , " dc 3 "  
DATA " d c 4 " , "nak" , " s yn " , " e tb" 
DATA " c an" , " em" , " sub " , " e s c "  
DATA " f s " , " g s " , " r s " , "us " 
DATA " sp "  

C *  Get l imits on the range of 
C* charac ters to p r int 
INPUT " Bottom o f  range : " , low 
INPUT " Top of r ange : " , h igh 

C* Copy str ing s from DATA into 
C *  LowChars array 
FOR i=� TO 3 2  

READ LowChars C i )  
NEXT i 

C ",( 
C *  Pr int the de c ima l ,  hexadec ima l , and character values 
( i( for a range of number s . 
C �'( 

PRINT " De c  Hex Char "  
FOR i=low T O  h igh 

I F  i<= 3 2  THEN 
s tr=LowChar s C i ) 

ELS E 
s tr=CHR$ C i ) 

END I F  
P RINT US ING " I 4> , T 7 , H 2 " , T 1 2 , S B " , i , i , s tr 

NEXT i 
END 

The procedu re is d i v ided i nto f ive parts. The fi rst part dec lares 
four  var iab les . 

• The var iable i is go ing to be the loop i ndex for two d i fferent 
loops later in the p rocedure. A t rad i t ion dat i ng  back to the ear ly 
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FORTRAN days of p ro g ra m m i n g  s u ggests that loop i nd exes 
s h o u l d  be named i ,  j ,  k,  I, n ,  0 or p. When i mag i n at i o n  fa i l s  to 
i nvent  a better name,  progra m m e rs fal l back on t h e  o l d  stan dard.  
We o n l y  n eed o ne, so i t  is  named i .  

• T h e  varia b l e  t r  w i l l  be a general-pu rpose stri n g  variab le  i n  t h is 
proced u re .  

• N a m es f o r  t h e  u n p r i n t a b l e  c h a racters w i l l  be l o a d ed i nto 
LowCha rs.  

• The var iables n amed h i gh and l ow w i l l  be used as l i m its o n  a 
loop.  

The seco nd part of t h e  p roced u re is  a b i g  b lock of DATA 

state m ents that h o l d  t h e  n ames of the u n p ri ntable characters. It 
doesn't  matter to BASI C09 where i n  a p rocedure DATA stateme nts 
are ( thou g h  t h e i r  order is i m portant ) .  There a re th ree common 
ru les for p laci ng D A T A  statements: 

• Put them at the beg i n n i n g .  
• P u t  them a t  t h e  e n d .  
• Put  t h e m  near the statements that use t h e m .  

Fo r very l o n g  p rocedu res, t h e  l ast opt ion i s  t h e  best. You 
s h o u l d  be a b l e  to f i n d  t h e  DATA statements t h at g o  wi th  a READ 

without  a maj o r  searc h .  The secon d  opt i o n  is appro p r iate if you 
fee l t hat the DATA state ments d ist ract attent ion from t h e  mai n point  
of t h e  p roced u re.  S i nce t hey a re the main poi nt of  t h i s  proced u re, 
t hey stand p roud ly  n ea r  its beg i n n i n g .  

S i nce a l i st o f  a l l  256 possi bl e  character va l u es would cover 
many screens,  we' re g o i n g  to ask for a range of val ues to pr int. 
T h e  person ru n n i n g  th i s  prog ram (we' l l  ca l l  h i m  the "user") w i l l  
probably select a s m a l l  range o f  n u m bers t o  p ri nt ,  often o n l y  one 
n u m be r. Of cou rse there is n ot h i n g  p reve n t i n g  h i m  from select i ng 
t h e  e n t i re rang e .  T h e  two I NPUT statements get t h e  l i m its  for the 
ran g e  we w i l l  pr int ,  l ow and h i gh .  These var iables w i l l  pop up again 
i n  the last part of the p roced u re.  

Al l  t h e  character n a m es i n  the D A T A  statements need to be 
c o p i ed i nt o  the LowChars array. T h e  FOR loop i n  t h e  fou rth sect ion 
of the p roced u re reads the names from the DATA state ments i nto 
the a rray . 

Not ice the BASE statement  before t h e  F O R  loop.  N ormal ly, 
BAS IC09 a rrays have i n dexes t hat start at o n e. T h i s  is sen s i b le .  We 
usual ly  t h i n k  of the f i rst  entry in an a rray as be i n g i n  pos i t ion  one. 
I n  t h i s  case an a rray t hat sta rts at o n e  i s  i n conve n i en t. T h e  f i rst 
u n pr intable characte r i s  n u m be r  zero . I t  would  be poss i b le  to leave 
t h e  f i rst character out of LowCh a rs or sh i ft a l l  the va lues by one 
( s o  t h e  val ue for zero wou l d  be stored i n  LowCha r s  ( 1 ) ) , but 
everyt h i n g l i nes u p  n icely i f  the Low Cha rs a rray starts at zero. The 
BASE (1 statement te l l s  BASIC09 t hat we want arrays to sta rt at zero 
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in this procedu re .  Warn ing :  the BASE statement appl i es to aI/ a rrays 
in a procedu re. 

The l ast sect ion  of  S e c o n d_T r y  p r i nts t h e  data t h e  user 
requested . F i rst i t  pr i nts a t i t le  l i ne .  Th is  is  where you d iscover 
that we're go ing to pr int dec i ma l  (ord inary base 1 0) ,  h exadec ima l  
(base 1 6) and character val u es. The F O R  l oop  i n  th is  sect ion  d ri ves 
i from low to h i g h .  I ns ide the loop, i w i l l  run t h rough the range 
of values the user selected .  

Some values w i l l  correspond to u npr intable characters; the  
program s hou l d  f i nd  n ames for  these i n  LowCha r s .  The BASIC09 

CHR$ funct ion w i l l  ret u rn the characters correspond i ng to t h e  
printable  va lues. 

After the I F  statement ,  everyth ing  is ready for p r i n t i ng .  T h e  
name of the character is i n  s t r ,  and P R I NT U S I NG k nows h o w  to 
print the dec i m a l  and hexadeci ma l  va lues. F i n d  P R I N T U S I N G  i n  
your BASI C09 m a n ua l  and  see i f  you can f igure out  h ow t h i s  
statement works. 

____________________________________________ A N OTHE R APPROACH 

We cou l d  f i t  several co lumns of the output from S e cond_T r y  

on a screen .  I t 's a good idea because i t  wou ld  l et the  user see a 
wider range of val ues on one screen.  I f  we could d rop the  dec ima l  
and hexadeci ma l  va lues and j ust pr int  the names of  the characters, 
the co l u m ns wou l d  get narrower and even more values cou ld be 
squeezed on a scree n .  

T h e  256 poss i b le  character val ues f i t  neatly i n  a 1 6-by-1 6 
tab le.  Those d i mensions f i t  with the hexadecima l  representation  
of the  values ( l i k e  a 1 0-by- 1 0  tab le  wou ld  wi th dec i ma l ) .  Once you 
have fou n d  a character in the table ,  you can f i nd the hexadeci ma l  
number b y  remembering  that t h e  colu m n  n u m ber i s  t h e  l eft d ig i t  
and t h e  row n u mber i s  the r i g h t  d ig i t .  I f  t h is is  u n clear, bear with 
us .  I t  w i l l  be eas ier  to see when you have a tab le  on you r  screen.  

We' re not go ing to do the ent i re 1 6-by- 1 6 tab le here.  I t  woul d  
be too b i g  to f i t  comfo rtab ly  o n  a 32-co l u m n  screen. T h e  f i rst e ight  
columns of the tab le  conta i n  a l l  the standard ASCI I  characters, 
so we' l l  make an 8-by-1 6 table.  

I t  is  sti l l  h ard to get the  table on a screen .  A 1 6-row by 8-
column tab le  w i l l  f i t  on a 32-by- 1 6 screen without a l i ne to spare.  
Unfortunate ly, the tab le i s  a l i tt le  hard to read without a t i t le row 
across the  top .  If you use a low reso l ut ion scree n ,  exper iment;  you 
may l i ke the tab l e  better w i thout i ts t it l e .  

The  procedu re T h i r d_T ry makes the  ASCI I table .  
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T HE LI STI NG: T h i r d_T ry 

PROCEDURE 
���� 
��1 9  
��2 2 
��2D 
��3E 
��4A 
��4C 
��4D 
��6 9 
��8 5 
��9 E  
��B6 
��D2 
��EE 
�1�9 
� 1 2 1  
� 1 2A 
� 1 2 B  
>Jl 3 B  
� 1 4 4  
� 1 4 F  
� 1 5 �  
� 1 5 3  
� 1 8 B  
� 1 8 E  
�lA7 
� l B 7  
�lC 3 
� l E 7  
� 1 F 7  
�20A 
� 2 l 3  
� 2 1 7  
� 2 2F 
�2 3 l  
>J23C  
�23E  
� 2 4 9  

Th ird�Try 
(-1< Print a table of AS C I I  
(-1< value s 
D IM i , j : INTEGER 
D IM LowChar s ( 3 3 ) : S TRING [ 8 ]  
DIM s t r : STRING [ 8 ]  
BASE � 

DATA "nu l " , " s oh" , " s tx" . " etx" 
DATA " e ot" , " enq " , "aek" , " b e l "  
DATA n b s " , " t ab" , " I f " , "vt " 
DATA n f f " , " c r " , " s o " , " s i "  
DATA " dl e " , " de l "  , " de 2 "  , " de 3 "  
DATA " de 4 " , "nak " , " syn" , " e tb" 
DATA " c an " , " em" , " sub " , " e s c "  
DATA " f s " , "g s " , " r s " , "us " 
DATA " s p "  

FOR i=� TO 3 2  
READ LowChars ( i ) 

NEXT i 

C* Print the ent ire AS C I I  tabl e  as c ompact ly as poss ib le 
("k 
PRINT " 
FOR i=� 

PRI NT 

� 
TO 1 5  
US ING 

1 2 3 4 5 6 7 "  

" h l " , i ;  
PRINT US ING '" ' , 8 3 , '  ' , S 3 "  , LowChars ( i )  , LowChar s ( i+1 6 ) ; 
FOR j = 2  TO 7 

IF i=1 5 AND j = 7  THEN 
PRINT " de l " ; 

ELSE 
PRINT USING '" . ,  S l "  , CHR$ ( j �'(1 6 + i )  ; 

ENDI F  
NEXT j 
PRINT 

NEXT i 
END 

T h e  beg i n n i n g of Th i rd_T r ld  s h o u l d  l o o k  fam i l i ar by now. It 
f i l l s  L o wChars with  the names of t h e  u n pr i ntable ch aracters. The 
secti o n  of code sta rt i ng at t h e  comment  "Pr int  t h e  ent i re ASC I I  
tab l e  as c o m pactly a s  poss i b l e" d oes j ust w hat the comment  says. 
T he gen eral out l i ne of t h e  code i s :  

PR I N T  t it le 
F O R  each l i n e  

P R I N T  s i de bar a n d  contro l  characters 
( the f i rst two co l u m n s  of the table)  
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F O R  c o l u m n s  2 t h ro u g h  7 
PR I N T  t h e  c h a racter that  belongs h e re (The bottom­
r ight  s ide of the table h as a n ot h e r  contro l  character that  
needs spec i a l  t reatment)  

Eac h row of the table has t h ree parts .  F i rst is  a t i t le  that runs 
down the s ide label i n g each row. The labels are 0,  1 ,  2, 3,  4, 5,  
6, 7 ,  8, 9, A, B, C, D, E and F ,  the d i g i ts i n  h exadec i m a l .  Si nce 
the label i s  the same as the row n u m be r, p r i n t i n g  i in hexade c i m a l  
gives the l a b e l .  After the l a b e l  c o m e  two na m es that have to c o m e  
out o f  L o w Ch a r s  t a b l e .  I n  t h e  f i rst row, t h e  f i rst co l u m n  w i l l  b e  
LowCh a r s  ( 0 ) ,  and t h e  second co l u m n  w i l l  be L o w C h a r s  ( 1 (; )  _ T h e  
ru le t hat w i l l  w o r k  f o r  a l l  the rows i s :  I n  Row i ,  Co l u m n  1 s h o u l d  
con t a i n  L o w C h a r ( i ) a n d  C o l u m n  2 s h o u l d  c o n t a i n  L o w ­

Cha rs ( i  + 1 6 ) .  The other s ix  col u m n s  of each row (col u m ns 3 
through 8) conta i n  pr i ntable c h a racters. We can p ri n t  them a l l  w i th  
a " O R  lo op_ 

There is a problem c h aracte r at the lower-r ight  s i d e  of t h e  
ASC I I  t a b l e .  I t  i s  anoth er u n pri n tab le  c h a racter n a m e d  de l .  W e  
have t o  put  a n  I F  state ment i n  t h e  F O R  l o o p  t o  h a n d l e  t hat o n e  
speci a l  case. 

___________________________________________ PU TTI NG I T TOG ETHER 

We h ave deve l oped two ways to p u t  t h e  same i n form ati o n  on 
the screen . They are both usef u l  p roced u res. W h at is  the best way 
to com b i n e  t h e i r  funct ions? Th ree c h o i ces come to m in d :  

• Don't c o m bi n e  a n yt h i ng .  Leave i t  j ust t h e  way i t  i s .  
• Co m b i n e  everyt h i n g .  M a ke o n e  p rocedure th at c o m b i nes t h e  

two . 
• Make a se parate p rocedu re out of t h e  D A T A  statem ents a n d  t h e  

code that reads t h e m  i n to LowCha r s .  

T h e  f i rst ch o ice is  wastefu l because t h e  exact same code 
appears in  two places and error p rone because i t  wo u l d  be easy 
to change a DATA statem e n t  in one p rocedure w i t h o ut mak ing t h e  
same c h a n g e  i n  the other p roced ure .  The seco nd c h o i ce is  m u c h  
better, b u t ,  a s  a genera l  r u l e ,  i t  is best i f  a proced ure d oes o n e  
t h i n g .  I f  y o u  don't see the t w o  d i fferent ways of pr i n t i n g  ASCI I 
va lu es as o n e  funct i on,  the t h i rd optio n  is the best one.  

One opt ion puts too m u c h  i nto o n e  p roced u re a n d  a n other  
di vides a s i ng l e  funct ion  between two p rocedu res . S i nce t h e  
choice may not b e  obvious,  let's t ry bot h and see w h at th ey look 
l i ke. 

F i rst w e ' l l  c o m b i n e  S e c o n d_T r id  a n d  T h i r d _T r y  i nto o n e  
proced u re.  
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THE LISTI N G :  D i sp l ayCha rac t e rs 

PROCEDURE 
���� 
��2 7 
9i�54  
��8� 
��B4 
��Cl 
�f4C C  
f4f4D3 
��D4 
��DF 
��F� 
f4�FC 
f4�FD 
f41 1 9  
� 1 3 5  
f4l4E 
f4 l 6 6  
f4l8 2 
f4l 9E 
f4 l B 9  
f4lDl 
f4lDA 
f4lDB 
f4lDD 
�lDE 
f4lEE 
f4lF7 
f42f42 
f42f43 
f42f4C 
�2�F 
� 2 4 7  
f42 4A 
f4 2 6 3  
f42 7 3  
�2 7 F  
�2A3 
f4 2 B 3  
� 2 C 6  
� 2 C F  
� 2 D 3  
f42EB 
�2ED 
f42F8  
f4 2 FA 
f43 � 5  
� 3 � 9  
f4 3 f4A 

D i s p layCha racters  
('1( D i s p lay chara c t e r s  and the ir numer i c  
(* value s . I f  t e r s e  i s  t rue , d is play a l l  the 
(* ASC I I  chara c te r s  in a tabl e . I f  t e r s e  i s  
( *  fal s e , display a subrange o f  the ASCI I  characters 
('1( in a l i s t . 
PARAM low , h igh : INTEGER 
PARAM T e rs e : BOOLEAN 

D IM i , j : INTEGER 
D IM LowChars ( 3 3 ) : STRING [ 8 ]  
D IM s tr : S TRING [ 8 ]  

DATA "nul" , " soh" , " s t x " , " e tx" 
DATA " eo t " , " enq " , " ack" , " b e l "  
DATA " bs " , " tab " , " l f " , "vt " 
DATA " f f " , "c r " , " s o " , " s i "  
DATA " dl e " , " dc l " , " dc 2 " , " dc 3 "  
DATA " d c 4 " , "nak" , " syn " , " e tb "  
DATA " can" , " em" , " sub " , " e s c "  
DATA " f s " , "g s " , " r s " , " us " 
DATA " sp "  

BASE f4 

FOR i=� TO 3 2  
READ LowChars ( i) 

NEXT i 

I F  T e r s e  THEN 
( ,,( 
U( Prin t  the ent ir e  AS C I I  table a s  compac t ly a s  pos s ible 
("l( 
PRINT " 
FOR i=� 

PRINT 
PRINT 
FOR 

f4 1 2 3 4 5 6 7 "  
T O  1 5  
US ING "hl " , i ; 
US ING '" ' , S 3 , ' ' , S 3 " , LowChar s  ( i ) , LowChar s ( i+1 6 ) ; 

TO 7 
IF i=1 5 AND j =7 THEN 

PRINT " del " ; 
ELSE 

PRINT US ING '" ' , S l " , CHR$ ( j >'(1 6 + i ) ; 
ENDI F  

NEXT j 
PRINT 

NEXT i 
ELSE 
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11311B 
1139c (,y 
�39F ( *  P r int the de c ima l , hexadec ima l , and chara c t e r  value s 
�346 ("( for a range of numbers . 
113 6� ('>'( 
93 6 3 PRI NT " Dec Hex Cha r "  
, 3 7 6  FOR i=low T O  h igh 
,388 I F  i<=3 2 THEN 
,39 4 s tr=LowChar s ( i ) 
�39F ELSE 
113A3 str=CHR$ ( i) 
�3AC ENDIF 
113AE PRINT US ING " I4> , T7 , H 2 " , T l 2 , S8 " , i , i , st r  
113D� NEXT i 
�3DB ENDIF 
�3DD END 

A l m ost eve ryt h i n g  in t h e  D i s p l a \,j C h a r a c t e r s  p roced u re 
should look fa m i l i a r. The m a i n  c h a n g e  is a new I F  statement that 
makes the procedu re act l i ke Th i rd_T r\,j i f  t h e  vari a b l e  te rse i s  
true and Second_ T r\,j i f  t e rs e  i s  false.  Yo u can see t h a t  t h e  code 
between the I F  t e r s e  T H E N  and t h e  co rrespo n d i ng ELSE i s  stra i g h t  
out o f  T h  i rd_T ry, and t he code after  t h e  E L SE i s  from Second_T r y. 

D i sp l a \,j Cha rac t e r s  doesn' t  ta ke a n y  i n put.  I t  gets everyt h i n g  
i t  needs a s  a pa rameter. You can ru n i t  from BAS IC09 c o m m a n d  
mode: 

run D i s p l a y Ch a r a c t e r s ( 20 . 30 . fa l s e ) 

run O i s p l ayCha r a c t e r s ( l . l . t r u e ) 

or from a nother BASI C09 proced ure.  

A proced u re to run J l sp l ay Ch a r a c t e r s  m ig h t  look l i ke :  

THE LI STI NG: P r omp t e r  

PROCEDURE 
9�J8� 
J8�J87 
��l2 
1l�27 
J8�3 1  

J8�4 3 
�� 5 6 
1l� 5 8 
��6 C  

prompter 
DIM t er s e : BOOLEAN 
DIM h igh , l ow : INTEGER 
INPUT " Te r s e  ( t , f ) ?  " , te r s e  
IF NOT ( t e r s e )  THEN 

I NPUT " Lowbound : " , l ow 
I NPUT " H ighbound : " , h igh 

ENDIF 
RUN D is pl ayCharacters ( low , high , t er s e )  
END 

P r o m p t e r  conta i n s  t h e  i n pu t statements we rem oved from 
Second_T ry and T h i rd_T ry when we c o m b i ned them i nto D i s ­

p l ayCha rac t e r s .  I t  c o l lects t h e  va l u es D 1 s p l ayCha r a c t e r s  w i l l  
need, t h e n  r u n s  0 1  sp l a yCh a r ac t e r s  w i t h  th ose va lues as param e­
ters. 
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BASI C09 doesn 't perm i t  p roced u res to have a var iab le n u mber 
of parameters. Th is  is a l i t t le b i t  i nconven ient because, when t e r s e  
is  t rue, the other  two parameters are not used . We can l i ve with 
that i f  we must, but l et's see what we get when we keep the 
fu nct ions of S e c o n d_T n:! and T h i rd_T n:! separate. 

THE LISTING:  ASC I LT ab l e  

PROCEDURE 
���� 
���B 
��lC 
��2 8 
��2A 
��2 B  
��4 7  
�� 6 6  
��7� 
�� 7 1  
�� 7 4  
��AG 
��AF 
��C8 
��D 8 
��E4 
� 1�8 
� 1 l 8  
� 1 2 B  
� 1 3 4  
�1 3 8  
� 1 5 �  
� 1 5 2  
� 1 5 D  
� 1 5 F  
� 1 6A 

AS C I I  Tab l e  
D IM i , j : I NTEGER 
D IM LowChar s ( 3 3 ) : STRING [ 8 ]  
D IM s t r : S TR ING [ 8 ]  
BAS E � 

( *  G e t  the s t r ings tha t name 
(* the non - pr in t a b l e  chara c t e r s  

RUN C ontrol_Name s ( LowChar s ) 

( >'< 
(*  Print the ent i r e  AS C I I  t a b l e  a s  c ompa c t l y a s  p o s s ib l e  
( >'< 
PRINT " � 1 2 3 4 5 6 7 "  
FOR i=� TO 1 5  

PRINT US ING " h l " , i ;  
PRINT US ING '" ' , S 3 , '  ' , S 3 " ,  LowChars ( i ) , LowChars ( i +1 6 )  ; 
FOR j =2 TO 7 

I F  i= 15 AND j = 7 THEN 
PRINT " d e l " ; 

ELSE 
PRINT US ING '" ' , S l " , CHR$ ( j >'< 1 6 + i )  ; 

END I F  
NEXT j 
PRINT 

NEXT i 
END 

T H E  LI STING:  ASC I Ll i s t  

PROCEDURE 
���� 
��2 C  
��44 
��4F 
��5 6 
�� 6 7  
�� 7 3  
�� 7 5  
�� 7 6  
��A2 
��AF 
��B9 

AS C I I  L i s t  
( *  P r int a range o f  AS C I I  chara c t e r s  and the 
(* c o rr e s pond ing numb e r s  
PARAM l ow , h igh : INTEGER 
DIM i :  INTEGER 
D IM LowChar s ( 3 3 ) : S TRING [ 8 ]  
D IM s t r : S TRING [ 8 ]  
BASE � 

( *  G e t  the s t r ings that name the unp r int a b l e  
( >'< chara c t e r s  
RUN Control_Name s ( LowGha r s ) 
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��BA ('1< 
��BD (* Pr int the de c ima l , hexade c imal , and character va lue s 
��F4 (-1< for a range of numbers . 
�1�E (� ... 
�111 PRINT " De c  Hex Char " 
�124 FOR i=low TO high 
�136 IF i<= 3 2  THEN \REM A non - p r intab l e  value 
�15A s tr=LowChars ( i) 
�165 ELSE \REM a pr intab le va lue 
�17D s tr=CHR$ ( i) 
�186 END IF 
�188 PRINT USING " I4> , T7 , H 2 " , T 1 2 , S 8 " , i , i , st r  
�1AA NEXT i 

THE LISTI NG: Con t ro l jlames 

PROCEDURE 
��9� 
��2� 
��49 
��4A 
��5 B  
��5C 
�� 6 3  
��6F 
9�7 1 
��7 2 
��8E 
��AA 
��C3 
��DB 
��F7 
911 3  
912E 
9146 
914F 
915�  
9151  
9161  
�16A 
9 1 7 5  

Control N ames 
(* Return a l is t  of the name s of 
(* the non- pr intab l e  ( contr o l )  charact e r s  

PARAH LowChar s ( 3 3 ) : STRING [ 8 ]  

D IM i : INTEGER 
DIM s tr : S TRING [ B ]  
BAS E  � 

DATA "nu l " , " soh " , " s tx" , " etx" 
DATA " e o t " , " enq" , "ack" , " b e l "  
DATA " b s " , " tab" , " If " , "vt " 
DATA " ff " , " cr " , " so " , " s i "  
DATA " dl e " , " dc l " , " d c 2 " , " dc 3 "  
DATA " dc 4 " , " nak" , " syn " , " e tb "  
DATA " can" , " em" , " sub " , " e s c "  
DATA " f s " , " g s " , " r s "  , "us " 
DATA " sp "  

FOR i=� T O  3 2  
READ LowChar s ( i )  

NEXT i 
END 

THE L I STING:  P romp t e r 2  
PROCEDURE 

9��� 
���7 
9)H2 
9)H3 
9�28 
9�29 

promp t e r 2  
D I M  t e r s e : BOOLEAN 
D IM h i gh , 1 ow : INTEGER 

INPUT " T e r s e  ( t , f ) ?  " , t e r s e  

IF NOT ( te r s e )  THEN 
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��3 3 INPUT " Lowbound : " , l ow 
��4 5 INPUT " H ighbound : " ,  h igh 
��5 8  RUN AS C I I_Li s t ( low , h igh ) 
��6 7 ELSE 
� � 6 B  RUN ASC I I  Tab l e  
��6F END IF 
��7 l END 

T h is t i m e  we've got fou r p rocedu res i nstead of two: 

• R S C I LT ab l e  p ri nts the A SC I I  table .  
• R S C I I --L i s t  pr i nts a range of characters w it h  val ues. 
• Con t ro L_Names f i  l is  a table of c haracter names. 
• P r omp t e r 2  requ ests val ues from the user. 

Each proced u re does one t h i n g ,  they are a l l  s h o rt ,  and there 
a re n ever useless parameters. T h i s  is def in i te l y  bette r. 

The l ast proced u re in t h i s  c h a pter is a l it t le  myste rious .  I t  
wraps P c- omp t e r 2  u p  i n  a loop a n d  a d d s  a men u .  The m e n u  only  
g ives the user  a c h o i ce of  gett i n g  ASC I I val ues o r  q u itt i n g ,  and 
the l o o p  o n ly keeps swapp ing between the menu d i sp lay and an 
AS C I I  d is p l ay u n t i l  it q u i ts .  Let's l eave i t  myster ious for a mo ment 
a n d  look at the cod e .  

T HE LI STI NG :  Menu 

PROCEDURE 
���� 
��l� 
��l B  
��2 2  
��2 3  
��2 5  
�� 3 2  
��47 
��6 4  
��7 2  
��8 B 
��94 
��A9 
��B 6 
��C4 
��CE 
��DF 
��Fl 
�1�� 
�1�4 
�1�8 
� l�A 
�113 
� 1 1 5  
�l2 9 

Menul 
DIM InputChr , Wa i t Chr : STRING [ l ]  
D IM l ow , h i gh : INTEGER 
DIM T e r s e : B OOLEAN 

REPEAT 
RUN gfx2 C " c l ea r lf ) 
PRINT " Menu If 

PRINT " a :  D i splay ASC I I  Tab l e "  
PRINT " q :  QUit" 
PRINT " S e l ec t ion : " ;  
GET #� , InputChr 
IF Input Chr=" a "  OR Input Chr="A" THEN 

RUN gfx2 C " c l e ar l! ) 
INPUT "Ter s e ? " , Terse  
IF NOT (Ter s e ) THEN 

INPUT " Lowbound : " , l ow 
INPUT "Highbound : " , h igh 
RUN AS C I I_I, is t ( low , h igh ) 

ELS E  
RUN ASC I I  Tab l e  

ENDI F  
GET #� , Wa i t Chr 

END IF 
UNTIL InputChr="q"  OR InputChr=" Q u  
RUN gfx2 C U c lear U ) 
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There are a coup le  of i nterest i n g  tr icks i n  Menu. The f i rst GE T 

�0 is for the  menu select i o n .  The progra m  waits at that G E T  u n t i l  
the user makes a se l ect ion , t h e n  i t  passes the character to  t h e  
subsequent compar isons.  The other G E T  1:1 0  i n  the  l o o p  appears 
to be useless. You won't f i nd  a n other reference to Wa i tChr  i n  the 
procedu re.  So why d o  we make the user enter i t?  

I f  you remove the second G E T  1:1 0  from the menu procedu re,  
you wi l l  f ind that the  menu cont i nues to  work wel l  as a se l ector, 
but you never get a c h a n ce to l o o k  at t h e  o u t p u t  from t h e  
procedures i t  cal ls .  Y o u  m ake a select ion ,  t h e  i nformat ion  f lashes 
by on the screen ,  then the screen c lears and the men u comes u p  
again .  W e  needed t o  s low t h e  proced ure d own between t h e  t ime  
i t  runs a report and the  t i me i t  d i sp lays a new menu .  Us ing  GE T 

1:10 to wait for the u ser to p ress a key - any key is  a good way 
to make the procedure wait .  

BAS I C09 offers a p rog rammer  many ways to b u i l d  l oops .  
There's the F O R  statement ,  the WH I L E  statement ,  the R EP E A T  / U NT I L ,  

and the L O O P .  There's a lso G O T O  o f  course - t h e  u l t imate , powerf u l  
and dangerous statement .  I n  th i s  case w e  chose R E PERT / U NT I L .  

You ' l l  want to use R E P E R T  / U N T I L  w h e n  you bu i l d  a l oop that w i l l  
always execute at least once .  For th is  p rocedure we know that 
we' l l  d isp lay the  menu at  l east once so R E PE A T / UNT I L  i s  o u r  cho ice.  

We created the M e n u  proced u re because these p rocedu res are 
the f i rst parts of a system.  Compare t h is menu to the f i na l  p roduct 
in Chapte r 1 7. 

_____________________ W H AT HAVE WE LEARN E D? 

I n  th i s  chapter we b u i lt severa l p rograms that d isp lay the  
names for va lues def ined in  the ASCI I  character set . We started 
with a very s i m p l e  p rogram.  The p rog ram was f ine if you on ly  
cared about pr in tab le  characters a n d  d i dn 't m in d  severa l sc reens 
of output .  We t ri ed two other ways to  pr in t  ASC I I  va l ues a n d  
decided that w e  wanted t o  keep t h e m  both . 

I t  d idn 't make sense to have ident ica l  code for f i nd i n g  the 
names of  u n p ri ntab le characters in  two d ifferent p rocedu res. We 
tr ied two ways of e l i m i nat i n g  t h e  d u p l i cate code .  F i rst we 
com bi ned the two p rocedu res into one,  then we separated the 
d u p l i cated code i n t o  i ts o w n  p roced u re a n d  l et t h e  o t h e r  
proced u res r u n  i t .  T h e  second so lut ion seemed s i m p ler .  

I t 's a g ood idea to t h i n k  of procedures as i n put procedures, 
output p rocedu res, or com pute procedures . Those c lasses he lp  
keep procedu res short and s i mp le .  

A procedure t hat is  a bout  one screen of code is  p robably n ot 
too lon g .  That d oesn't  mean l onger procedu res a re a lways too 
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l ong ,  o n l y  that you shou ld look for c lean ways to d i v ide them into 
severa l  sma l ler  p rocedu res. 

T he R E P E A T / UN T I L  loop const ruct shou ld  be used for loops 
that w i l l  a lways execute at least once .  

I t  is  usefu l  to wr i te a s imple p ro g ram before you d ive i nto 
somet h i n g  comp l i cated . The s imp le  p rogram m ig ht be j ust what 
you need, and you w i l l  save yourself l ots of work.  I f  it 's not just 
what you need, i t  m igh t  be c lose enough that you can make s i mple 
mod if icat ions to get to what you want .  Even i f  i t  is  n oth ing  l i ke 
what you want, it m ig ht u ncover some issues you hadn 't cons id­
ered.  

POSSIBLE E N HA N C E M E NTS ______________________________________ __ 

I f  you use 80-co l u m n  w i nd ows, cons ider add i ng the values 
between 1 28 and 255 to the A SC I I  table .  They aren't A SC I I va l ues, 
but many of them are defined on the Co lor  Computer. 

Try us ing  two menu select ions to determine  whether  to use 
A S C I  L U s t  or  A S C I LT a b l e. I t  w i l l  p robab ly  work better than what 
we d id .  

I f  y o u  use 08-9 w indows, y o u  c a n  t ry beauti fyi ng t h e  d isp lays 
with fonts and  g raph ics .  Try putt ing  boxes aro u n d  t h i ngs.  Use 
bold p ri n t  for ASC I I  val ues and proport iona l  s pac i ng fo r t i t les. 
Consider the use of co lor. 

The fu nctions  of the p roced u res can be defi ned i n  another 
way that may be better than the d iv is ion  we c hose. C o n t ra L .. .Names 
wou ld  be m ore usef u l  if i t  were Cha r a c  t e r .-N a m e .  I t  cou ld  have two 
pa rameters. We cou ld  pass it a n u m ber  i n  one parameter and  it 
wou ld  return the name of the correspond ing  ASC I I  character in  
the  other. A5C I Ii i s  t and A S C I LTa b l e  wou ld  become cons ider­
ab ly  shorter, and Cha r a c t e r  .-N a m e  wou l d  be at m ost a l i tt le  l onger 
than C o n t ro l.-N a m e s .  Warn i n g :  Th i s  is a fai r ly d iffi cu l t  change to 
make. 
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CHAPTER 1 1  

sel ecti ng col o rs:  the 
palette 

I t's a b i t  of  a puzzle ,  You r Color  Computer i s  ab le  to d isp lay 
64 d ifferent colors .  It says so r igh t  in the manua l .  Another p lace 
in the manual  says that you can d isp lay two colors, fou r  co lors ,  
o r  16 colo rs .  W h at happened t o  the  64 colors? 

I f  you a re ser ious about pain t i ng ,  the word pa lette m ig ht be 
al l  you need to hea r. Ask a pai nter how many colors t hey can use 
and you m ig ht hear, "Here's my box of paints. It has about 50 tu bes 
of pain t  in it ,  m ostly d i ffe rent co lors . "  A nother pa in te r  m ig h t  
understan d  t h e  quest ion d i ffe rent ly  a n d  te l l  you,  " I  can use any 
color 1 can imag ine .  See, I take a l it t le pa int  f rom eac h of t h ese 
tubes and m i x  t hem on my palette. I can m ix co lors un t i l  I have 
exactly the color  I want . "  

The palette is  t h e  key.  Y o u  a lm ost never see a pai nter us ing  
pai n t  stra i g h t  f rom t h e  tube.  I t  g oes on  t h e  palette for m i x i n g  
before i t  is  used. A C o l o r  Computer i s  not a s  versati l e  a s  a pai n ter .  
It can o n ly keep two,  four,  or  1 6  d i fferent m i xed co lors on  i ts  
palette. I t  on ly  h as t h ree colo rs ,  and i t  is  serious ly l i m ited in  how 
i t  can m ix the  colo rs .  
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The 64 co lo rs that the Co lor Computer can d isp lay a re the 
d ifferent m i xtu res that you can put o n  the computer's pa lette. You 
have red , g reen , and b l ue at you r  d isposa l ,  and you can use 0,  
1 ,  2 ,  or 3 d abs of each color .  So how d o  fou r  poss ib le  amou nts 
of each o f  t h ree co lors add up to 64 colors? 

I mag i n e  that the co lor  m ixtu re either had each colo r  or  not .  
How many mixtu res d oes t hat g ive you? 

1 
R G B 

2 X 
3 X 
4 X X 
5 X 
6 X X 
7 X X 
8 X X X 

T h ree co lo rs a n d  two amounts (yes o r  no)  for each co lor  g ives 
e ight  m ixtu res. If there were t h ree possib le  a m ou nts for eac h co lor  
in  the m i xt u re n o n e, a tad , or  a b ig  g lo b  - we'd have 27 poss i b le 
m ixtu res. With fou r  possi b l e  amou nts of  each color ,  we get 64 
m ixtu res. I f  you l i ke  mat h ,  it works l i ke  th is .  With n d i fferent  co lors 
i n  x d i ffe rent amou nts, we get xn m i xtures. 

COLOR I DENTIFI E R S  ___ _ _ _ _ _ ________ ______ _ 

The type of w ind ow o n  the  screen affects the  way OS-9 uses 
the palette. There are a lways 1 6  colo rs i n  the palette , a n d  you can 
a lways choose them from the  64 co lor mixtures. I f  the  w i ndow on 
the screen is a two-co lor  w indow, OS-9 w i l l  i gnore a l l  but t he f i rst 
two co lors on the pa lette . I f  the wi ndow i s  i n  fou r-col o r  mode, 05-
9 w i l l  i gnore al l but  the fi rst fou r  co lors o n  t he pal ette. On ly  the 
1 6-co lor  mode uses the ent i re pa lette. 

A two-c o l o r  w i n d o w  i g n o res m ost of  t h e  p a l et te ,  b ut it 
conserves memory. A p ixe l  (that's a s ing l e  dot) i n  a two-color 
w indow can be stored as one b i t .  I t  o n l y  n eeds two poss ib le  va l ues: 
b lack  or wh ite, g reen or yel l ow, or whatever pai r  of co lors you 
choose as the f i rst two co lors i n  you r  pa lette. 

A fou r-col o r  w i ndow n eeds two b its for each p i xe l . That 
means a fou r-co lor  wi ndow u ses twice as m u c h  memory as a two­
co lor  w indow. A 1 6-col o r  w indow uses fou r  b i ts for each p ixel ;  
t hat 's twice as muc h  memory as a fou r-color w i ndow, or half a 
byte for each p i xe l !  The  fol lowi ng tab le g ives the b in ary codes that 
05-9 uses for co lors. 
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TAB L E  1 1 -A: Binary Codes for Colors 

Color Two Color  Four Color  S ixteen Color  
0 0 00 0000 
1 1 0 1  0001 
2 NA 1 0  001 0 
3 NA 1 1  001 1 
4 NA NA 0 1 00 
5 NA NA 0 1 0 1  
6 N A  NA 0 1 1 0  
7 NA NA 01 1 1  
8 NA NA 1 000 
9 NA N A  1 001  

10  NA NA 1 01 0  
1 1  NA N A  1 01 1  
1 2  N A  NA 1 1 00 
1 3  NA NA 1 1 0 1  
1 4  N A  NA 1 1 1 0 
1 5  NA NA 1 1 1 1  

--------___________ TEXT W I N DOWS A R E  D I FF E R ENT 

G raph ics w indows (w indow types 5 ,  6 and 7 )  c hoose fore­
ground and  backgro u nd co lors out  of t h e  same range of se lect ions 
from the pa lette. Text w indows (w indow types 1 and 2)  use the  
fi rst e ight co lors i n  the palette for  backg rou n d  co lors and the 
second e ight  co lors for foregro u n d .  Th is  is  an  i nterest i n g  twist .  

I f  the pa lette conta i n s  two copies of the same co lors ,  you 
won't be ab le  to tel l  that foregroun d  Color  1 i s  not the same as 
background Co lor 1 .  Th is  is  the defau l t  co lor  scheme:  

TAB L E  1 1 -B :  Default Color Scheme 

Palette 

o 8 
1 9 
2 1 0  
3 1 1  
4 1 2  
5 1 3  
6 1 4  
7 1 5  

Color  

wh ite 
b l u e  
b lack 
g reen 
red 
yel l ow 
magenta 
cyan 

If you ask for Color 2 as a foregrou nd col o r, you w i l l  get Co lor  
10. Both Color 2 and Color 10  are b lack ,  so you d on't care, but 
what i f  you a l ter the colors in  the pa lette? The  comm and :  

d i s p l a �  Ib 3 1  0 A  2 5  

wi l l  tu rn  the foreg rou n d  a g reenish red .  I f  you d i d n't  know about  
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mag i c  go ing  on under  the  hood, you'd wonder why c han g i ng the 
1 0t h  color in the pa lette affected the seco n d  color. You m ig ht be 
even more surprised if you set the border to Color 2 and found 
the foreground  vers ion of Color 2 was g reen ish red and the border 
vers ion of the same co lor  was b lack .  I t's done with m i rrors ,  but 
so long  as you remember t hat foreg round  Color  x shows up at 
pos i t ion x+8 i n  the palette, i t  a l l  makes sense. 

Note that l etters on a text screen s how up i n  the foregrou nd 
co lor .  Backgrou n d ,  border a n d  the c u rsor show u p  i n  background 
co lors .  

M I X I N G  C O L O R S  FOR THE PALETTE ________________ _ 

Let's m i x  some co lors.  Th i s  i nvolves some ser ious fuss i ng 
w i th  b i ts, so b race you rself .  Each co lor  m i xtu re i n  t he palette is 
stored as a byte, but o n l y  six b i ts in the byte a re used. The six 
b its a l low two bits for each of the th ree co lors. The b i ts each mean 
somet h i n g .  If we cal l the least S ig n if icant bit (the o n e  farthest to 
the  r i ght) B i t  0, then :  

B i t  Means 

0 fai nt b l ue 
1 fa i nt g reen 
2 fai nt red 
3 b lue 
4 g reen 
5 red 

They m ig ht be easier  to u nderstand t h is way: 

OORG Brg b 

We should be ab le to get th ree d i fferent shades of p u re b lue 
fou r  shades if you count b lack as a shade of b l ue .  The palette 

codes for those b l ues a re: 0000 1 00 1 , 00001 000, 00000001 and 
00000000. T he f i rst code is an i ntense b lue; after that ,  each code 
g i ves a d i m mer b lue  u n t i l  the  last one is b lack .  

We cou ld  add a l i tt le red to  the  b lue l i ke th is :  00001 1 01 .  That 
adds a fa i nt he lp ing  of red to the br ightest b l ue.  

The  tables a bove l et you f i n d  the  codes for any of the 64 
co lors, but the code wi l l  be i n  b i n a ry .  You w i l l  have to  convert it 
to  hexadec ima l  before you can use it w i th  D i 5p l a � or BASI C09. The 
fol low i n g  tab le w i l l  he lp  you wi th  the  convers ion .  
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TAB LE 1 1 -C: Binary to Hexadecimal Conversion Chart 

B G G B  R R B  R G  R G B  
I 000 001 0 1 0  01 1 1 00 1 0 1 1 1 0 1 1 1  

000 I $00 $08 $ 1 0  $ 1 8 $20 $28 $30 $38 
b 001 I $01 $09 $ 1 1 $ 1 9 $21 $29 $31 $39 
9 01 0 I $02 $OA $ 1 2  $ 1 A  $22 $2A $32 $3A 

g b  01 1 I $03 $OB $ 1 3  $ "I B  $23 $2B $33 $3B 
r 1 00 I $04 $OC $ 1 4  $ 1 C $24 $2C $34 $3C 

rb 1 0 1 I $05 $00 $ 1 5  $ 1 0 $25 $20 $35 $30 
rg 1 1 0 I $06 $OE $ 1 6  $ 1 E $26 $2E $36 $3E 

rgb 1 1 1  I $07 $OF $1 7 $ 1 F $27 $2F $37 $3F 

I f  you want  the code for the co lor  R G_b, look for the col u m n  
with t h e  R and G b i ts on .  That's t h e  seventh co l u m n .  Look fo r the 
row with only the b b i t  on.  That's the seco nd row. The seco nd row 
and the seventh co l u m n  cross at $31 , so t h at's the code for the 
color RG_b. 

The color  codes in the palette are stored in what the  Color  
Computer ca l ls  pa lette reg isters. There are 16 pa lette reg isters 
numbered 0 through 1 5 . 

__________________ EXPER I M EN T I N G  WITH T H E  PALETTE 

We're g o i n g  to want the fu l l  1 6  colors in the pa lette, so i f  you 
don't have a Type 08 w i ndow around ,  set one up .  Remi nder :  Set 
the window up wi th  the fo l lowing commands (except that you may 
want to change /w5 to some other dev ice ) :  

i n i z / w 5  

m e r g e  / d 0 / s lj s / s t d fo n t s  >/w5 

d i s p l a lj Ib 2 0 0 8 00 (i)(i) 2 8  1 8  1 0 2 > / W b  

s h e l l  i = / W b  

Use CLEAR to get  to wi ndow s ix .  Now, let's pa int  some co lors on 
the screen:  

d i s p lay �c 

d i sp lay 1b 4� � 1  E� �� � 1  

d i s p l a y  1b 3 2  � 3  

d i s p lay 1b 4b �� �a �� be 
d i s p lay 1b 4 1  �� �c �� �� 

d i s p l a y  1b 3 2  � 4  

d i s p lay 1b 4b �� �a �� b e  
d i s p lay 1b 4 1  �� �c �� �� 

d i s p lay 1b 3 2  � 5 

d i s p lay 1b 4b �� �a �� be 
d i s p l ay 1b 4 1  �� �c �� �� 

d i s p lay 1b 32 �6 

d i s p l a y  1b 4b �� �a �� be 
d i s p l ay 1b 4 1 �� �c �� �� 

d i s p lay 1b 3 2  � 7 
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d i sp lay lb 4b �� �a �� be 
d i s play 1b 4 1  � �  � c  � �  �� 
d i s p lay lb 32 �8 
d i s play lb 4b � �  �a � �  be 
d is play l b  4 1  � �  � c  � �  � �  
d i splay 1b 32 � 9  
d i s p la y  1 b  4b �� �a �� b e  
d i s p la y  1 b  4 1  �� �c �� � �  
d i splay 1 b  3 2  �A 
d is p lay 1b 4b �� �a �� be 
d i s p lay 1b 41 �� �c �� �� 
d i splay 1b 32 � B  
d i splay 1b 4b �� �a �� be 
d i splay 1b 4 1  �� �c �� �� 
d i s p lay 1 b  3 2  �C 
d is play 1b 4b �� �a �� be 
d i splay 1b 4 1  �� �c � �  �� 
d i s p lay 1 b  3 2  �D 
d is p lay 1b 4b �� �a �� be 
d is p l ay 1 b  4 1  � �  � c  � �  �� 
d is play 1 b  3 2  �E 
d i s play 1 b  4 b  �� �a �� be 
d i s play 1b 41 �� �c �� �� 
d i s play 1 b  3 2  � F  
d i s pl ay 1 b  4 b  �� � a  � �  be 
d i s play 1 b  4 1  �� � c  �� � �  
d is p lay 1b 3 2  � 1  

I f  you b u i l d  a she l l  scr ip t  w i th  a l l  t hose d isp lay commands i n  
i t  and run i t  from a Type 08 g ra p h i cs w indow, you  w i l l  see a l l  1 6  
co lors i n  the palette. Co lor  0 i s  you r  backgro u n d  col o r; Color  1 
i s  the color  the OS-9 p rompt  and you r  typ i ng appear i n ,  and  Color 
3 i s  the border color .  Al l  the other  co lors in the palette a re in bars 
o n  the r ight  s ide of the screen . 

Now that  we can see a l l  the colors, let 's change one.  Try: 

d i sp l ay 1b 3 1  0e 24 

The colu mn second from the r i gh t  w i l l  t u rn red .  Try:  

d i s p l a y  1 b  3 1  0e 3 c  

The colu m n  w i l l  change to  tan .  Use CONTROL-A and try a l l  the 
d i ffere n t  colors you l i ke.  I f  you want to  change the color of another 
col um n ,  change the 0E to  some other code between 00 and 0F. 

For exa m ple:  

d i sp l ay 1 b  3 1  0 5  0 8  

wil l  t u rn the th i rd col u m n  from the  left to l i g ht b l ue .  
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______________ C ONT ROLLI NG THE P AL E TT E  F ROM B ASI C09 

Gene rati ng the co lor  bars from a s h e l l  scr i pt took a lot of 
typ i n g .  It i s  easier from BASIC09. T h i s  t i m e  we' l l  p u t  u p  bars f o r  
a l l  1 6  col ors i n stead of j ust  t he 1 3  colors t hat aren't  a l ready o n  
the scree n .  

THE LI STI NG: B a rs 

PROCEDURE 
���� 
��� 1  
��1 4  
��2 4  
�0 3 6 

�06 5 
�07 � 

Bars 
D IM c o 1 o r : INTEGER 
RUN gfx2 ( " c l e a r H )  
FOR c o l o r : TO 1 5 

RUN gfx2 ( " co 1 o r " , co1or ) 
RUN gfx2 ( "bar" , 4 8�+ ( c o 1 o r - 3 ) i<$ 0A , 1 ,  49�+ ( co lor 3 ) ·k $0A , 1 9 jiJ )  

NEXT color 
RUN gfx2 ( " c o 1 or " , 1 ) 

Now t h at we've g ot the ent i re palette d isp layed o n  t he screen ,  
let's run one of the col o rs in  the palette t h ro u g h  a l l  6 4  poss i b l e  
colors. We' l l  p lay with palette reg ister n u m be r  e i g ht .  

T HE LI STI NG: P a l e t  te 

PROCEDURE 
��jiJjiJ 
��jiJ l 
�0jiJE 
jiJ�lA 
jiJ�2 6  
0jiJ 2 D  
0jiJ 3 4  
0jiJ44 
0jiJ5 C 
�06 C  
jiJjiJ8 3  
�08A 
jiJjiJ9 2 
0� 9 4  
jiJjiJA4 
jiJ�A9 
jiJ�B8 
�jiJC4 
jiJjiJC 8 
�0D4 
jiJjiJD6 
0�E l  
��EC 
��FF 

P a l e t t e  
D I M  c o l or : I NTEGER 
D IM de l ay : REAL 
DIM D e c od e : STRING [ 6 ]  
D IM c : STRING [ l ]  
D IM work : I NT EGER 
D IM i :  I NTEGER 
RUN gfx2 ( " co 1 or " , 8 ) 
RUN gfx2 ( "ba r " , 2 4jiJ , l , 3jiJjiJ , 1 9 jiJ )  
F O R  c o 1 o r : =jiJ TO 6 3  

RUN gfx2 ( " pa 1 e t t e " , 8 , c o1or ) 
D e c ode : =  .. .. 
work : =c o l o r  
RESTORE 
FOR i : =l TO 6 

READ c 
IF LAND (work , l ) = l  THEN 

D e c ode : =c+De c o de 
ELSE 

Decode : =" " +De code 
END IF 
work : =work/2 

NEXT i 
RUN gfx2 ( " curxy" , jiJ . l jiJ )  
RUN gfx2 ( " co 1 o r " . 1 )  
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010F PRINT Decode ; 
0 1 1 5  FOR de lay : =0 T O  1 500 
0128  NEXT de lay 
0 1 3 3 NEXT c o l or 
0 1 3 E  RUN gfx2 ( " color" , 1 ) 
014E END 
015� DATA " b " , " g " , " r " , " B " , " G " , "R" 

Si nce co lors on the screen stay attached to their  palette 
reg ister, we have been ab le  to exper iment wi th  co lors on the 
screen by chang ing  the palette reg ister without red rawing  the 
screen . We can a lso get some n ice spec ia l  effects by p lay ing  with 
the palette reg isters .  

The next prog ram d isp lays a mov i ng p ictu re of  beads rol l i ng 
down a s lope. 

THE LISTI NG: Ma rb l es 

PROCEDURE 
0000 
000C 
001 7  
002 2 
002 4 
003 4  
003 D  
005 B 
006 6 
007 3  
008 3 
009 C  
00AC 
00Cl 
00DC 
00ED 
00FE 
0110 
0 1 1C 
01 2 7  
01 3 7  
0147  
0 1 6 C 
01 7 7  
0 1 8 2  

marb l e s  
DIM c o l or ( 8 ) : INTEGER 
DIM x , fcolor : INTEGER 
D IM t ime , i : INTEGER 
BASE 0 
FOR i : =0 TO 7 

READ color ( i )  
RUN gfx2 ( "pal et t e " , 4+ i , c o l or ( i ) )  

NEXT i 
RUN gfx2 ( " c lear " )  
RUN gfx2 ( " co l o r " , 2 )  
RUN gfx2 ( " l ine " , 43 , 2 5 , 30 3 , 1 5 5 )  
RUN gfx2 ( " color " , 1 ) 
FOR x : =2 5  TO 1 5 5  STEP 4 

RUN gfx2 ( " s e t dptr " , 2 >'(x , x )  
fcolor : =MOD ( x/4 , 8 ) +4 
RUN gfx2 ( " c ir c le " , 4 ) 
RUN gfx2 ( " color" , fcolor ) 
RUN gfx2 ( " f i l l " )  

NEXT x 
FOR t ime : =l TO 200 

FOR i : =0 TO 7 
RUN gfx2 ( "palette " , MOD ( t ime+i , 8 ) +4 , color ( i ) )  

NEXT i 
NEXT t ime 
DATA $ 3 F , $ 2 4 , $ 3 6 , $0 9 , $ 1 3 , $ 2 6 , $ 12 , $ lB 

A less obvious use of the palette is  to make t h i ngs appear and 
d isappear. If an object is pa i n ted in a co lor  that is the same as 
the backgrou nd ,  you can't see it .  Norma l ly  i t  wo u ld take a wh i le 
to pa int  it with a d i fferent color ,  but  i f  it 's a l ready pai nted wi th  a 
d i fferent  palette reg iste r  that happens to ho ld  the same color 
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mixture as the backg round ,  you can change the co lor  of the object 
by chang ing  a palette reg ister, b ri n g i ng the object out of the 
backgrou nd i nstant ly .  

THE LISTING:  B o u n c e  

PROCEDURE 

}l13}l13 

13l3�7 

}l13}lE 

�131 9 
13132 6  

13l33C 

13l34C 

13l35 S 

13l36E 

13l37F 

13 13 9 1  

13 l3 9 D  

13�A8 

}l�B 8  

�fJCF 
13l3DA 

13l3EB 
�1}l8 

1312 7 
� 1 3 7  
fJ 1 4 2  

13 1 4D 

}ll S B  

13 1 7 1  

13 1 7 3  
� 1 7 D  

� 1 8 7  

13 1 9 1  

13 1 9 B  

13 1AS 

fJ 1AF 

}l l B 9  

}ll G 3  
}liCE 

13 1 D 9  

}llE 4 

13 1EF 
13 1Fl\ 

}l2}lS 

Bounce 
DIM i : INTEGER 
D IM t ime : INTEGER 
D IM x , y : INTEGER 
RUN gfx2 ( " c l e ar " )  
RUN gfx2 ( " co lor " , 1 , � , }l ) 
FOR i : =l TO 1 5  

READ x , y 

RUN gfx2 ( " s e t dptr " , x , y )  
RUN gfx2 ( " c irc l e fl , 1� )  

RUN g fx 2 ( " color" , 
RUN gfx2 ( " f i l l " )  

NEXT i 

FOR i : =}l TO 1 5  

RUN gfx2 ( "pa l e tt e " , i , }l ) 

NEXT i 
FOR t ime : =l TO 613}l 

RUN gfx2 ( " p a l e tt e " , MOD ( t ime , l S ) +l , $ 2 4 )  
RUN gfx2 ( " p a l e t t e " , MOD ( t ime - l , 1 5 ) +1 . � ) 

FOR i : = l TO l}l}l 
NEXT i 

NEXT t ime 
RUN gfx2 ( " defcol " )  
RUN gfx2 ( " co lor" , l , }l , 2 ) 
END 
DATA 2 }l , 2}l 
DATA S � , 2 5 

DATA 8 � , 3 5  
DATA 1 l}l , 5� 

DATA 1 4}l , 7 }l 
DATA 1 7}l , 9 S 

DATA 2}l}l , 1 2 5  

DATA 2 3}l . 1 6 }l 

DATA 2 6 }l , 1 2 5  

DATA 2 9}l , 9 5 

DATA 3 1}l , 7 }l 
DATA 3 4}l , 5}l 

DATA 3 7}l , 3 S 
DATA 413 }l , 2 5  

DATA 4 3}l , 2 � 

The an i mat ion can be so fast that the mot ion b l urs .  We put 
a de lay loop i n  the program to s low i t  d own to where the mot ion 
is  v is i b le .  
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Colo rs a re not p l aced d i rect ly on  the screen . F i rst, co lors are 
chosen and p l aced on the pa lette. The co lors on the pa lette can 
be used on the screen .  The pa lette lets 08-9 offer you a w ide 
cho ice of  co lors without us ing  a n  i mposs ib le  amount  of memory 
to store a screen .  Don't  look  at the pa lette as a t r ick that restricts 
you to 1 6  co lors. Look at i t  as a tr ick t hat  l ets you have more than 
1 6  co lors to c hoose fro m .  It a lso i nv ites you to do some i n te resting 
an i mat ion tr icks.  
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C HAPTER 1 2  

g ett i n g  seri ous:  a scree n­
ori ented text ed ito r  

So far o u r  p rograms h ave been si mp le enough that  we cou ld  
almost have rep laced t h ei r code w i th  a bunch of  PR I N T  statements. 
Now we a re read y  to  t ac k l e  a p rog ram t h a t  has m u c h  less 
pred ictab le  behavior .  

A ser ious, fu l l -featured,  tex t  ed i tor  is a b ig p roject ,  but i t  i s  
surpr is i n g ly easy to  wr i te a s i mp le screen-or iented ed itor. 

A text ed i tor  is used to  enter and mod i fy text. A screen­
oriented text ed i to r  g ives you a screen of text and lets you mod i fy 
i ton the  screen .  I f  you want to change a word, you move t h e  c u rsor 
to the word and type its rep lacement .  C reati ng new text is a spec ia l  
case; you are rep lac ing  empty space w i th  new text. 

A good ed itor uses the sc reen as a w indow on the f i le .  When 
you t ry to move the  cu rsor off an  edge of the screen ,  i t  moves the  
window. T h is featu re lets ed i tors hand le  more text t han  can f i t  on 
one screen .  For examp le, mov i n g  the cu rsor down from the l ast 
l i ne on the  screen moves the  c u rsor onto a l i ne t h at used to be 
r ight below t h e  screen .  I t  a l so changes t h e  screen so t h e  new l i ne 
is displayed . 
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OUR FIRST SCREEN EDITOR __________________ _ 

We want to start w i th  the s i m plest screen ed itor  we can 
i mag ine and see where i t  takes us. The s i m plest poss ib le screen 
ed i tor l i m i ts itself to one screen .  The data is stored i n  a 24-by-
80 array that is  pain ted d i rectly onto the screen .  The coordi nates 
of the c u rsor on the sc reen are the same as the coordi nates of 
the cu rrent l ocat ion i n  the array. 

We aren't go ing  to g i ve th is editor any way to get a t  d isk f i les. 
It s i m p l if ies the p rogram,  but i t  makes it  a l most useless as a text 
ed i tor. I t's  as if BAS I C09 d id n 't have a load o r  save command .  This 
is  such an i mportant om ission that i t  isn 't fa ir  to ca l l  the p rogram 
a text ed itor; we' l l  cal l i t  a "scratch pad" p rogram. 

So far we've on ly  been l ist i ng  th i ngs our p rogram won 't do. 
What do we hope to ach ieve with th is  S e r a  tehpad? The answer 
is, as l it t le as poss ib le .  We need to d isp lay a screen f u l l  of b lanks, 
a l low characters to be entered anywhere on the screen ,  and make 
the cu rsor keys work. We a lso need a way to stop the p rogram. 

We are goi ng to assume that you are us ing a 24- l i ne by 80-
col u m n  window. I f  you c hoose to use a smal ler window, you w i l l  
need to go through the procedu res that make up  S e r a  t e h P a d ,  
chang ing  n u m bers l i k e  80,  79, 24 and 23 to the smal ler  n u m bers 
that g ive the d i mensions of the window you are us ing .  

T H E  SCREEN DATA STRUCTU R E  __________________ _ 

The matrix that holds a screen of data w i l l  e i ther look l i ke  th is: 

D I M  Se reen ( 24 . 80 )  : B Y T E  

t h is :  

D I M  S e r een ( 24 . 80 )  : STR I NG [ l ]  

or  th is :  

D I M  S e r e e n ( 24 )  : S T R I NG [ 80 ]  

Mak ing  the r ight  choice may be i m po rtant. The wrong data 
structure co u ld  make the p rogram need lessly comp l icated or 
s low.  There is on ly  one way to f ind the r ight  opt ion .  We w i l l  
exper iment .  

Let's start by f i l l i ng the screen data structu re with b lanks  and 
d isp layi ng it .  F i rst with an a rray of bytes. 

1 80 



THE L I STIN G :  Pa i n tJ 

PROCEDURE 
���� 
��l� 
��lB 
��lD 
��2D 
��3D 
��4D 
��58 
��6 3 
��6 4 
��7 4 
��89 
��99 
j,lj,lA6 
j,lj,lBl 

Pa int 1 
D IM Screen( 2 4 , 8� ) : BYTE 
D IM x , y : INTEGER 
BASE j,l 
FOR y : =j,l TO 2 3  

FOR x : =� TO 7 9  
S cr een (y , x ) =-AS C ( "  " )  

NEXT x 
NEXT Y 

FOR y : =j,l TO 2 3 
RUN gfx2 ( " curxy" , j,l , y) 
FOR x : =j,l TO 7 9  

PRINT CHR$ ( Screen ( y , x» ; 
NEXT x 

NEXT Y 
The procedure doesn't  look bad,  but  it 's i nto lerab ly  s low .  I t  

takes about 1 5  seconds t o  d isp lay t h e  screen !  Usua l l y  w e  i gnore 
speed at t h is stage because speed is the  last t h i ng a prog rammer 
shou ld  worry about.  I t's n ot that speed isn 't i m portant ,  j ust t hat 
it on ly makes sense to try to improve a correct p rogram.  I t  makes 
no sense to worry about the speed of a prog ram t h at may not even 
work. 

We are dea l i n g  with an  exception to the ru le .  T h is procedu re 
is correct, but  so s low that it can be thought  of as broken u n l ess 
we can make i t  faster. 

The proced u re had to convert bytes to characters with the 
CHR$ funct ion in  the  l oop  that pr in ted the screen .  We can e l i m i n ate 
that convers ion ;  the BASI C09 PUT statement w i l l  pr int a byte as a 
character without convers ion .  Let's see if i t  works any  better: 

"rH E  L I ST I N G :  Pa i n tJ 5  

PROCEDURE 
j,lj,lj,lj,l 
j,lj,llj,l 
j,lj,ll B  
j,lj,llD 
��2D 
j,lj,l3D 
j,lj,l4D 
j,lj,l 5 8  
j,lj,l6 3 
j,l�6 4 
j,lj,l74 
j,lj,l8 9  
j,lj,l9 9 
j,lj,lA9 
j,lj,lB 4  

Pa int 1 5  
D IM Screen( 2 4 , 8j,l ) : BYTE 
DIM x , y : INTEGER 
BASE j,l 
FOR y : =j,l TO 2 3  

FOR x : =j,l TO 7 9  
Screen(y , x ) =AS C ( "  " )  

NEXT x 
NEXT Y 

FOR y : =j,l TO 2 3  
RUN gfx2 ( " curxy" , j,l , y )  
FOR x : =j,l TO 7 9  

PUT #l , Screen (y , x )  
NEXT x 

NEXT Y 

1 8 1 



U s i n g  P U T  i n stead of P R I NT a n d  gett i ng r i d  of t h e  CHR' 
convers ion m igh t  have added a wh isker  of s peed, but n ot enougr 
to m atter. Maybe i t  w i l l  be  faster wi th no  conversions at a l l .  Let'� 
t ry the 24-by-80 ar ray of str i ngs .  

T H E  L ISTI NG: Pa i n L2 

PROCEDURE 
���� 
��1 5  
��2� 
��22 
��3 2  
��42 
��51 
��5C 
��6 7  
��7 7  
��8 C 
��9C 
��A8 
��B3 

P a in t  2 
DIM S c r e en ( 2 4 , 8 � ) : STRING [ 1 ]  
D IM x , y : INTEGER 
BASE � 
FOR y ; =� TO 2 3  

FOR x : =� TO 7 9  
S c r e en ( y , x ) : =" « 

NEXT x 
NEXT y 
FOR y : =� TO 2 3  

RUN g fx 2 ( l curxy" , � , y) 
FOR x : =� TO 7 9  

PRINT Screen ( y , x) ;  
NEXT x 

NEXT Y 

I t  takes a l m ost exact ly  as long  as o u r  fi rst exper i ment .  Let's 
see if t reat i ng  l i nes as long str ings works better :  

TH E LISTI NG: P a i n L3 

PROCEDURE 
���� 
��1l 
��lC 
��lE 
��2E 
��3 9 
��49 
��5G 
��6 7 
�j87 2  
jOj88 2 

1809 7  
j80AjO 

Paint 3 
DIM S c r e en ( 2 4 ) : S TRING [ 8� ]  
D IM x , y : I NTEGER 
BASE j8 
FOR y : =� TO 2 3  

S creen ( y ) : = " "  
FOR x : =j8 TO 7 9  

S c r e e n ( y ) : =S c r e en (y ) + "  " 
NEXT x 

NEXT Y 
FOR y : =j8 TO 2 3  

RUN gfx2 ( " curxy " , j8 , y )  
PRINT Screen ( y ) ; 

NEXT y 

This  test p rocedu re seems a l i t t le s i m p le r  than the others. I t  
a lso r u ns a bit  faster. I t  actua l l y  d isp lays the d ata q u i te a bit  faster, 
but  it takes longer  to i n it ia l i ze the array than the other exper i men­
tal  p roced u res d id .  

W e  c a n  l i ve w i th  s low i n i t ia l izat i o n  i f  w e  m ust. We' l l  be 
d i s p l ay i ng t h e  screen more often than we' l l  be  i n i t i a l i z i ng  it. 
However, we are p robab ly on the wrong t rack .  The  screen d isp lay 
i s  the  fastest we have m anaged yet, but  it 's sti l i  too s low.  We need 
to f i nd  a d i fferent approac h .  
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I t  wou ld  be eas ier to  to lerate the  t i m e  we spend d isp layi n g  
data i f  i n terest i ng  t h i ngs were a ppear i n g  o n  the  screen ,  b u t  a l l  we 
have seen i s  a wonderfu l l y  s l ow way to c lea r  the screen .  Maybe 
we shou ld  j ust  c lear the  screen w i th  t he g f x 2 CL EAR fun ct i o n .  We 
k now i t  i s  fast and correct . 

We have fou n d  a way to  d isp lay a n  empty screen fast ,  bu t  we 
st i l l  need to choose the data type for t h e  screen a rray. Our  f i rs t  
set of exper iments to ld  us :  

• Bytes a ren ' t  t he n at u ra l  d ata type for pr i ntable data.  
• The A S C  and CHR$ conve rs i o ns rem i n ded u s  that BASIC09 l i kes 

to keep c haracters in  str i ngs .  
• A n  array of S T R I NG [ 1 ]  behaves l ike an  array of bytes except tha t  

no convers ions  are needed.  
• A n  array of S T R I NG [ 8 0 ] i s  easie r  to d i splay than the  other  data 

struct u res .  

Keep ing  the  screen in  a n  array of  bytes d idn ' t  seem to offer 
any advan ta g es so we c a n  ten ta t i ve ly  e l i m i n ate byt es f r o m  
co n s i de rat i o n .  N o w  we have o n l y t w o  s t ruc t u res to  d ec i d e  
between .  

A n  experi ment  that req u i res u s  t o  change the data i n  the 
screen data st ruct u re a nd d isp lay the resu l t  m igh t  he lp  us dec ide .  
Let's t ry to d raw a d iagona l  l i ne d ow n  each screen a n d  d isp lay 
the resu l t .  

THE LIST I N G :  E x p_l 

PRO CEDURE 
jDjDjDjD 
jDjD 1 5  
jD jD 2 4  
jDjD2 6  
jD jD 3 6 
jD jD 4 6  
jD jD 5 5  
jD jD 6 jD  
jD jD 6 B  
jDjD7 B  
jDjD8A 
�jD 9 5 
�jDA2 
jD jD B 2  
jDjDC2 
jDjDD 5 
jDjDEA 
jD f,JFA 
jD l jD 6  
� l l l  
jD 1 l 5  
� 1 2 f,J 

Exp_l 
DI� S cr e en ( 2 4 , 8 jD ) : S TRING [ t l  
D I M  x , y , i : INTEGER 
BASE f,J 
FOR y : =jD TO 2 3  

F OR x : =f,J TO 7 9  
S c r e e n ( y , x ) : = " " 

NEXT x 
NEXT y 
FOR y : =jD TO 2 3  

S c r e e n ( y , y ) : = " # "  
NEXT y 
RUN gfx 2 ( " c le ar " ) 
FOR y : =jD TO 2 3  

FOR i : =f,J TO 7 9  
EXI T I F  S c r e en ( y , i ) <> " " THF.� 

RUN gfx2 ( " curxy" , f,J , y )  
F OR x : =f,J TO 7 9  

PRINT S c re en ( y , x ) ; 
NEXT x 

ENDEXIT 
NEXT i 

NEXT Y 
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PROCEDURE 
PPPP 
PPl l  
PP1 C  
PP1E 
PP2 E  
pp3 9  
PP49 
ppS C 
pp6 7  
ppn 
PP8 2  
PPAA 
PPB S 
PPC2 
PPD2 
PPE 2  
PPF8 
P1PD 
P 1 l 6  
pl lA 
P12 5 

PROCEDURE 
�PPP 
PPl l 
PPID 
PP2 4 
PP2 6 
PP2B 
PP3B 
P)J4 7  
P)J5 2 
)JP6 2 
PPBA 
pp9 5 
PPA2 
)J)JB2 
P)JC2 

I t works, but doesn't look e legant .  I t  isn 't very fast e i ther. 
Usi n g  o n e  stri n g  per l i n e  looks l i ke th is :  

T H E  L I ST I N G :  

Exp_2 
D IM S c r e en ( 2 4 ) : STRING [ 8P ]  
D IM x , y : INTEGER 
BAS E  P 
FOR y : =P TO 2 3  

Screen ( y )  : = '' '' 
FOR x : =)J TO 7 9  

Screen ( y ) : =Screen Cy) + n  « 
NEXT x 

NEXT Y 
FOR y : =)J TO 2 3  

Screen(y) : ( Screen ( y )  , y ) +"#" +RIGHT$ ( Screen ( y )  , 8)J - (y+ 1 » 
NEXT y 
RUN g fx 2 C " c le ar " )  
FOR y : ==)J TO 2 3  

FOR x : =l T O  8 )J  
EXITIF MID$ ( S c reen ( y ) , x , l ) O " II THEN 

RUN g fx2 ( "curxy" , )J , y) 
PRINT S creen ( y ) ; 

ENDEXIT 
NEXT x 

NEXT Y 

We can make i t  look a l i t t le better by d efi n i ng a constant str ing 
of 80 blanks. 

TH E LISTI N G: Exp_3 

Exp_3 
D IM S cr e en ( 2 4) : S TRING [ 8)J ]  
D I M  B l anks : STRING [ 8)J ]  
DIM y : INTEGER 
BASE )J 
READ B l anks 
FOR y :  TO 2 3  

S c reen ( y ) : =Blanks 
NEXT y 
FOR y : =)J TO 2 3  

Scr een ( y ) : =LEFT$ ( S creen(y ) , y) + "# " +RIGHT $ ( S c r e en (y ) , 8)J - ( y+ l » )  
NEXT y 
RUN ( " c le a r " )  
FOR y :  TO 2 3  

I F  S creen( y ) OB l anks THEN 
RUN ( H curxy" , )J , y) 
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9�D7 PRINT S cr e en (y) ; 

9�E� ENDIF 

9�E2 NEXT y 

9}JED DATA " 
" 

That's p robably about as g ood as we' re go ing  to get. We 
should worry about the messy eq uat ion we had to use to rep lace 
b lanks with #'s,  but ,  i f  we f ind out  l ater t hat represent ing l i nes as 
str ings is  the wrong cho ice ,  we can change our m i nds. 

____________________ CONTROLLING THE SCREEN 

Now that we have a data structu re for the screen and we k now 
how to i n it i a l i ze it and d isp lay it ,  we are ready to decide how to 
change i t .  

We' l l  c h oose the F l  key as the qu i t  button .  Now,  we need to 
watch for an  F 1  ( to  end the  S e r a  t c h P a d  progra m ) ,  but we can 
ignore a l l  other non-pri ntab l e  characters. 

The out l i ne of th is  superb ly  stu p id Se r a  t eh P a d  p rogram is :  

I n it i a l ize Screen Data 
C lear the screen 
Get an i n put character 
W h i l e  the  i n put isn 't an  F l  

Pr int t h e  character on the screen 
Store the  character i n  the r ight  place i n  S e r e e n D a  t a  

We can steal the  code for  the f i rst two steps from o u r  last 
experi menta l  p rocedu re .  The  rest of the out l i n e  looks reasonable 
except the  l ast l ine .  That wi l l  p robably be very ug ly .  Let's p lan  to 
h ide i t  i n  a spec ia l  proced u re where we won 't have to look at i t .  
W h i l e  we' re at i t ,  we' l l  s h ov e  seve ra l  o t h e r  p ro b l e m s  i n t o  
procedures. 

De legat i n g  work to other procedu res sou nds l i ke cheat i n g ,  
but i t  i s  a h i g h ly respected tec h n ique.  D ifficu l t  problems j ust me l t  
away when you keep d i vi d i n g  them i nto a few su b-prob lems and 
hand ing them to other  p roced u res. 

The f i rst vers ion of Sc ra t e h P a d  looks l i ke:  

THE LISTIN G :  S e r a  tehpad_l 

PROCEDURE 

���� 
��ll 

��lD 

��2 9  
� � 3 4  

S cratchPad 1 

DIM ScreenData ( 2 4 ) : STRING [ 8� }  

DIM B l anks : STRING [ 8 � ]  

DIM InChr : STRING [ l }  

DIM x , y : INTEGER 

BASE � 
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�93 6  
993 7 READ B lanks 
��3 C FOR y : =� TO 2 3  
��4C Scre enDa ta ( y ) : =Blanks 
��58 NEXT Y 
��6 3 SHELL " tmod e  pause e ch o  I f "  

��7D RUN g fx2 ( " c 1 e ar " )  

!6�8A x : ""� 
�J09 l  y : =10 
!6�9 8 
!6�9 9 GET #1O , InChr 

!6�A2 WH I LE InChr<>CHR$ ( $ B l )  DO 

1O!6B� I F  InChr>= " " THEN 

��BD RUN Upd S c r e enDa t a ( S c r e enDa t a ( y ) , x , y , InCh r )  

!6�D9 P R I N T  InChr ; 

!6�DF x : =x+l 

!6�EA ELSE 
��EE RUN App lyArrow ( InChr , x , y ) 
161162 END I F  

�1�4 RUN WrapXY ( x , 8 � , y , 2 4 )  
� 1 1 9  RUN g fx2 ( " curxy " , x , y ) 

�1 3 �  GET #� , InChr 

� 1 3 9  ENDWH I LE 

�13D  
p'1 3 E  S H E LL " tmode pau s e  e cho I f "  
161 5 5  END 
� 1 5 7  DATA " 

We n eed to  wr i te t h ree p roced u res to hand le  the work that  
S e r a  tchPad delegates: 

THE LISTI N G :  UpdScreenDa ta 

PROCEDURE 

���� 
p'��C 
��17 
�!6 2 3 

UpdSc re en Da ta 
PARAM Line : STRING [ 8 � 1  
PARAM x , y : INTEGER 
PARAM InChr : ST R I NG [ l ]  

Line : =LEFT $ ( L ine , x) + InChr+RIGHT $ ( Line , 8 9 - (x+ l »  

PROCEDURE 

jJ��� 
jJ�3 6 
��48 
jJ�4 9 
��7E 
jJ�9F 
9�AB 
jJ�B 6  

THE L I STING:  A p p l yA r row_ l 

App1yArrow 
(* Change x and y coordina t e s  in r e s pons e to key s  t ha t  

(* move the cur s o r  

( *  S o  f a r  we igno re a l l  t h e  cur s o r  control chara ct e r s  
(* s o  t h i s  proc e dure d o e s  noth 

PARA:'1 InChr : S TRING [ l J  

PARAM x , y : I NTEGER 
END 
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THE L I STIN G :  W r apXY_1 

PROCEDURE 
���� 
��1 3  
��2� 
��2 7 
��32 
��41 
��4 C  
��5 7 
��5 9 
��5B 
�� 6 8  
�� 6 F  
��7E 
��8 9  
��8 B 

WrapXY 
PARAM x , x l im i t , y , y l imit : INTEGER 
IF x>=x l imit THEN 

x : =� 
y : 

ELSE I F  x<� THEN 
x : =x l imi t - l  
y : =y - l 

ENDIF 
ENDI F  
I F  y>=y l imit THEN 

y : =� 
ELSE IF y<� THEN 

y :  =yl imit - l 
END I F  

END I F  

F ina l l y  w e  have a work i ng screen editor .  I t  is  even fast. Now 
we can add some brai ns .  

The A pp l y A r row procedure is  empty. Eventua l ly  we' l l  deal  
with a l l  the c u rsor m ovement keys there,  but  l et's start by deal i n g  
with the  ENTER key_ 

We need to make the A p p l yA r r ow p rocedu re change X and  
Y when  i t  i s  passed the ENTER ( ca rr iage ret u rn )  character i n  I nC h r .  

ENTER usual l y  moves the c u rsor  to the beg i n n i ng of the  next l i ne .  
Reph ras ing that in  terms of X and Y :  The effect of the  ENTER key 
is  to set X to zero and add one to Y .  

The enhanced A p p l y A r r-ow fu nct ion i s :  

THE L ISTI NG: A p p l yA r row_2 

ApplyArrow 

r=====:J1-.. 

PROCEDURE 
���� 
�� 3 6  
��48 
��49 

( *  Change x and y c oord inate s in re sponse to keys that 
( *  move the cursor 

��7 E 
��9F 
��AB 
��B 6  
��C4 
��CB 
��D6 
��D8 

(* So far we ignor e a l l  the cursor contro l  chara c t ers 
( *  s o  th i s  procedure does  noth ing 
PARAM InChr : STRING [ l ]  
PARAM x , y : INTEGER 
IF I nChr=CHR$ ( $�D)  THEN 

x :  
y : 

ENDI F  
END 

That wasn't hard at a l l !  S e r a  t e h P a d  is g ett i n g  not i ceab ly  
smarter, but  u n l ess you r  typ ing  i s  better than o u rs ,  you  have 
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noticed a serious need for a wo rking backspace key. Wh i le  we' re 
i n  there, we' l l  i nsta l l  code for a l l  four ar row keys. 

We need to refer to Append ix  C in the 08-9 Com mands 
reference sect ion of you r  manua l  for the codes that  the a rrow keys 
send .  We f ind that each arrow key can send th ree d i fferent codes 
by us ing the SHI FT and CONTROL keys. A l l  the arrow keys together 
can generate 1 2  d i fferent codes. We cou ld use 1 2  BASIC09 IF T H E N  
statements to hand le the codes, but that seems c lumsy. We wi l l  
l ook for a better solut ion .  

THE L I STIN G :  App l yA r row� 

PROCEDURE App l yArrow 
���� (* Change x and y coordina t e s  in re sponse t o  keys that 

cursor ��3 6 U( move the 
��48 
��49 
J;lJ;l7E 
��9 F  
��AB 
��B6 
��CC 

�1 2 B  
J;l1 2 D 
�12 F l� 
�13E 
�149 
�14B 2� 
�15E 
� 1 6 9  
� 1 6 B  3�  
�17 5  
�18� 
�18 2  4� 
�18A 
�1 9 5  
�1 9 7  5J;l 
�lA2 
�1A9 
�lAD 
�lAF 6� 
J;llC3 7J;l 
�lDB 8� 
�lEA 9J;l 
�lF7 1 1� 
�2�C 12� 
�22 5  1 3� 
� 2 3 5  1 4� 
J;l243 2�� 
�2 5 2  
�2 54  

( *  So far we  ignore all  the  cursor control characters 
( *  so  this proce dure doe s nothing 
PARAM InChr : STRING [ l ]  
PARAM x , y : INTEGER 
IF InChr>�CHR$ ( 8 )  AND InChr<�CHR$ ( $ lC )  THEN 

ON ASC ( InChr ) - 7  GOSUB 1� , 2� , 3� , 2�� , 4� , 5� , 2�� , 2 �� , 6� . 7� , 8� 
, 9J;l , 2 �J;l , 2 �� . 2 �� , 2 �� , 1 1� , 1 2 � , 1 3� , 2�� , 1 4� 

ENDIF 
END 
REM Backspace 
x : =x - l  
RETURN 
REM Forward arrow 
x : =x+l 
RETURN 
REM Down 
y : =y+1 
RETURN 
REM Up 
y : =y - 1  
RETURN 
REM Enter 
x : =-� 
GOSUE 3� 
RETURN 
REM cnt 1 backspace 
REM cnt 1 forward arrow 
REM cnt l Down 
REM cntl Up 
REM shift backspa c e  
REM shift forward arrow 
REM shift Down 
REM shift Up 
REM Undefined 
RETURN 
END 
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The O N - GOSUB statement is  usefu l  i n  situations l i ke th is. When 
you have many n u m bered opt ions to choose between,  O N - GOSUB 

gives you a com pact way to write it down . The statement got a 
bit  long .  It 's hard to type i t  correctly, and pa i nfu l  to f ix  e rrors ,  but 
i t  saved us at least 24 l i nes of bor ing code. 

We now have fu l l  support for typ ing  and moving the c u rsor 
a round on the scree n .  T h is is  enoug h power to u n cover an 
unf ixable bug.  See i f  you can f ind i t .  

Run S e r a  t e h P a d  and m ove the  c u rsor to the lower- ri g h t  
corner o f  t h e  screen .  T ry t o  type a letter there. I t  i s  i m possi ble. 
Every t ime you type a letter in that pos i t ion ,  the screen scro l l s  u p  
a l i ne. We d id  everyt h i ng w e  cou ld  t o  prevent  t h is p rob lem,  but 
it's sti l l  there.  We have to work around i t  by tak ing  a l it t le  b ite out 
of the  lower-r ig ht corner of the screen. There is  no way to get the 
prog ram to put a character i n  that corner ,  but  there is a way to 
prevent a user from try i ng  to type there and mak ing the screen 
scro l l .  We have to mod ify the W r a p X Y  proced u re so i t  w i l l  refuse 
to let the cursor move to the i m possi b le  pos i t ion .  The u pdated 
proced ure l oo ks l i ke :  

THE LISTI N G :  W r a p X Y  

PROCEDURE 
0000 
001 3  
0050 
00 6B  
007 6  
007 8  
008 5  
008 C 
0� 9 7  
00A6 
00B1 
00BC 
00BE 
00c0 
00cD 
90D4 
00E3 
00EE 
00F0 

WrapXY 
PARAM x , x l irnit , y , yl irnit : INTEGER 
(* Make the lower r ight corner of 
I F  x=xl irnit - l  AND y=y l irnit - l  THEN 

x : =x+l 
END IF 
IF  x>=xl irnit THEN 

x : =0 
y : =y+l 

ELSE IF  x<� THEN 
x : =xl irni t - 1  
y : =y - 1  

ENDIF 
END I F  
IF  y>=y l irnit THEN 

Y : =0 
ELSE IF y<� THEN 

y : =y l irnit - l  
END IF 

END I F  

the s creen " out of bounds . "  

We d idn 't need to do much .  We j ust bumped the cursor over 
the spot at t h e  beg i n n i ng of W r a p X Y  a n d  let t h e  rest of the  
proced u re move i t  to  the upper- left corner of the screen .  

We've created a Se r a  t e h P a d  program tha t  doesn't  do much ,  
bu t  does tha t  very n i cely .  You cou ld  run  i t  i n  an  extra w indow and  
keep notes i n  i t .  They wou ld  last as  long  as  you left the S e r a  t e h P a d  
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p ro g ra m  run n i n g ,  and you cou l d  refer to them by b ri n g i n g  u p  the 
S e r a  tehPad window with the C LEAR key. 

We demonstrated two p ri n c i p les in t h is c hapter: experi m en­
tat ion and decomposit ion.  They are both i mportant tec h n iques 
when you tan g le with a big p rob lem.  

When you don 't i mmed iatel y  see the r ight  way to approach 
a p ro blem,  don't g i ve up .  Don't j ust c lose your  eyes a n d  p ick  a 
d i rect ion e i ther. P lay a round .  The procedures that you t hrow out 
a ren't m istakes, they're experiments. 

D ecom posit ion i s  the a rt of break i ng a large p rob lem i nto a 
co l lect ion  of smal ler  problems. I f  a problem looks m essy, or  even 
i mpossib le, break it i nto p ieces. The p ieces may be eas ier  to solve 
than the big problem.  If the p ieces sti l l  look d iff ic u l t ,  b reak u p  the 
p ieces. 

Each of the p ro cedu res we used to b u i l d  the S e r a  c.ehPad 
p rob lem is reasonab ly  s i m p le .  The p rog ram wou l d  have worked 
as n i ce ly  if the ent i re th i ng  was wedged i nto one p roced u re. but 
i t  wo u l d  have  been  h ar d e r  to  d es i g n  a n d  m u c h  h a rd e r  to 
u nderstand .  
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CHAPTER 1 3  

sou pi n g  u p  scratch pad 

I n  the l ast chapter we b u i lt a p ri m it ive screen ed i to r. I n  th is 
chapter we' l l  t ry to g ive it enough power to be usefu l .  Th is chapter 
wi l l  be a l i tt l e  d i f fe r e n t  f ro m  t h e  p re v i o u s  c h a p t e rs a b o u t  
progra m m i ng .  We' re not go ing  t o  c reate a new p rog ra m .  I nstead ,  
we' l l  enhance an  o ld  one.  

B u i l d i n g  f rom a wor k i ng base p rog ra m  is a rel iab le  way to 
bui l d  e laborate p rograms,  but there is  a spec ia l  a rt to i t .  When you 
add featu res to a prog ra m ,  you wan t  to do i t  wi th the least poss ib le  
d isturbance. Sneak your  change i nto the p ro g ram .  I mag i n e  that 
someone is guard i n g  the code, and you want to make changes 
so subtle they won 't  be not iced. This isn't a /ways poss ib le .  Some 
changes w i l l  requ i re major su rgery, and somet i m es you w i l l  f ind  
i rresisti b le  ways to  i m p rove the base progra m .  

W h i l e  we' re mod i fy i n g  S e r a  t c h p a d ,  w e  w i l l  h ave severa l 
opportun i t ies to des i g n  wi ndow suppo rt i nto the p rogram. We w i l l  
take t h e  o p port u n i t ies .  Support for w i ndows is  one  o f  t h e  n ice 
th ings about OS-9 on the  Color  Computer .  I f  you've got i t ,  f lau nt 
it !  
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GOALS ______________________________________________________ ___ 

We have two goals for the en hanced S e r a  t e h P a d :  

• I t  should be able to load and save f i l es . 
• I t  shou ld  hand le  more than one screen fu l l  of text. 

The m ost  i m po rtan t  featu re m i ss i n g  from last c h a pter 's 
S e r a  t ehPad prog ram was support fo r f i les. You cou ldn 't load a f i le 
fo r ed i t i ng  or save the resu l t .  We wou ld l i ke to f ix that def ic iency 
i f  we can . 

Once we can edit  f i l es ,  we w i l l  fee l tem pted to work with f j les 
t hat a re m o re than 24 l i nes long .  Even a short l etter is l i kely to 
use more than 24 l i nes of text. If we want the p rog ram to deserve 
t h e  n a me S e r a  t e h P a d ,  we shou l d  g ive i t  somet h i n g  l i ke the  
usefu l ness of a scratchpad.  I t  shou ld  e i ther  support someth ing  
l ike sheets that can  be torn  off and  saved o r  a longer  page. 

G O I N G  BEYON D ONE SCREEN __________________ _ 

T he b iggest w indow we can f i t  o n  a Color  Computer's screen 
is  24 l i nes by 80 col u m ns.  I n  the last chapter we p ictured an ar ray 
of st ri ngs g l ued to the window. The locat ion  of the c u rsor in the  
w indow was exact ly the same as  c urrent locat ion i n  the a rray. Th is  
p icture o n ly works i f  a l l  the text can  f i t  i n  one window. I f  we want 
to edit more text than can fit i n  a wi ndow, we w i l l  need to i n vent 
a d i fferent way of look ing  at the window. 

I n  order to let a user see more than a 24-by-80 b lock of text, 
the w i ndow m ust be ab le to move over the text We w i l l  des ign 
our  ed i tor  so when the c u rsor  m oves to a l i ne  that  isn ' t  v is ib le 
th rough  the w indow. the w indow w i l l  move to keep  the c u rsor 
vis ib le .  

The mov ing wi ndow idea can hand le  u n l im ited a m ou nts of 
text. L i nes can be any width ,  and there can be any n u mber  of them.  
The idea can hand le  u n l i m i ted text, but  the Co lor  Computer can't .  
The l i m itat ion  i s  memory. Even i f  we l i m it the l i nes to 80 co l u m ns ,  
1 00 l i nes of text need 8, 000 bytes of  memory.  

We m i g h t  be ab le  to f ind enough memory for 400 l i n es i f  we 
l i m it them to 80 characters, o r  about 300 i f  we let the l in es go to 
1 00 c h a ra c ters .  T h e  way B A S I C09 sto res st r i n gs m a k es the  
max i m u m  length i mportant even w h en the str i ng  i s  e mpty.  A 
var iab le  declared as ST R I  NG [ B0 ]  can ho ld str ings  with lengths 
rang ing  from zero to 80 characters ,  but  i t  a lways uses 80 bytes 
of memory. 

We cou ld  get tr icky and pack many l i n es i nto one st r ing ,  but 
we won't .  We w i l l  p lan  (Q ed it up to 1 00 l i nes of text, and we w i l l  
store t h e  text i n  a s i m p le ar ray o f  str ings.  Natura l ly ,  we w i l l  suggest 
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that you look for a bette r way to store the l i nes as a poss ib le  
enhancement .  

________________________ SU PPORTING FILES 

The ed itor operates on an array of l i nes in memory.  We want 
to be able to read data i nto that array from a disk f i l e  or  wr i te the 
array out to a d isk f i le .  The basic idea is easy; (wh i le  there is  more 
data i n  the  f i le and more room i n  the array) to read a f i le i nto the 
array, we need to :  

• Read a l i ne or  80 characters (wh ichever  comes f i rst)  
• Pad the l i ne out to 80 characters 

Not ice the deta i l s .  Deta i l s  are the c ruc ia l l y  i m portant drudge­
work of progra m m i ng .  

• We stop read i n g  when there is  noth ing  left to read o r  when the 
array is f u l l .  

• A l i ne i n  the array is a l i ne from t h e  f i le b u t  no more t h a n  80 
characters. 

• We always make sure that the stri ngs in the array are f i l led . 

The last deta i l  is the t r i ck iest. The ru le  that a l l  l i nes must be 
exact ly 80 characters long  is  descended from l ast c h a pter's 
vers ion of S e r a  t e h P a d .  We d id n 't make a fuss about the ru le 
(though  we were carefu l  about i t ) , but we did bu i l d  i t  i nto the code. 
Look at U p d S e r e e n D a  tao  The statement there wou l d n't  work if  l i nes 
cou ld be anyt h i ng other than 80 characters long .  

F i les a ren't as  fussy as S e r a  t e h P a d ' S  data array. We can store 
many l i nes on a d i sk ,  and they can be any length .  We could write 
the ent i re array with one P U T  statement,  but  the f i le wou ld  appear 
to be a si ng le tremendous l i ne.  The S e r a  t e h P a d  program cou ld 
use i t ,  but other p rog rams wou l d  not be am used.  

We don 't need to be ca ref u l  about wri t i n g  f i les, but  i t  makes 
sense not to be wastef u l .  There may be a n u m ber of em pty l i nes 
at the  e n d  of the  a r ray .  We can save d i sk  space by wr i t i n g  
everyt h i n g  up  t o  the last l i ne with data i n  i t ,  then stopp ing .  We 
can save more d isk space by t ri m m i n g  the b lanks off each l i ne 
before we wr ite i t .  

____________________ A W I N DOW WITH TR I M M I N G  

A user may  want to  load and  save f i les a t  any  t i me.  We w i l l  
let h i m  d o  that by press i ng a key and nam i n g  an operat ion .  Th is  
is why we've been sav ing  the F2 key .  The user w i l l  p ress the F2 

key and a menu w i l l  appea r  i n  an overlay w i ndow. There' l l  be a 
po in ter i n  t he menu  that i nd i cates the operat ion  S e r a  t e h P a d  is 
ready to perform . The user can move the pa i nter t h rough  the menu  

1 93 



l i ke a f i n i cky eater choosin g  a meal .  P ress ing  the F2 key again 
orders a service from the menu.  Press i n g  F1  l eaves the menu 
without mak ing  a select ion .  

The 08-9 w i ndow support makes i t  easy to b u i ld th is type of 
menu  i nto a p ro g ram.  The genera l  i dea is to use the owse t funct ion 
to  open an  over lay w indow, d i s p l ay the menu i n  the overlay 
wi ndow,  put  a g ra p h ics  c u rsor  i n  the  w indow,  a n d  let the  user 
m ove the g raph ics c u rsor u n t i l  we read a funct ion key. then 
perform the req uested operat ion .  

The actua l  p roced u re that  wi l l  hand le the menu is  a l m ost as 
s imp le  as the out l i ne.  The t ri cky part of des i g n i n g  the p rocedu re 
is remembe ri n g  deta i ls  l i ke tu rn i ng the  text cursor off before 
turn ing  the g raph ics c u rsor on .  Two cursors i n  one window wou ld  
be confus ing .  

A N D N O W  THE PROGRAM ___________________ _ 

PROCEDURE 
���� 
�n 3  
��6A 
�0 9F 
�� C 6  
��D7 
��E 3  
��F2 
��F 9 
��FB 
��FC 
� 1 � 6  
� 1 3 7  
� 1 6 C  
�1 9D 
� l D 2  
� l DF 

The m a i n  p rocedu re for the S e r a  t c h P a d  p rogram has the 
same out l i n e  i t  had in the  last chapter, but  there a re i mportant 
add i t ions.  We added the concept of a home l i ne (a lso a var iab le 
named Hom e L i ne ) .  The x and y var iab les a re sti l l  the  locat ion  of 
the c u rsor on the screen . HomeL i ne is the  l i ne n u m ber  of the f i rst 
l i n e  on  the  screen .  I n i t i a l ly ,  x, y and HomeU ne a re a I /  zero. That 
means that the cursor is  i n  the u p per- left corner of the screen and 
that the top l i ne  on the screen is the f i rst l i ne in  the 5c reenD a ta 
array. H o rn e L i n e keeps track of the w i ndow's pos i t ion  i n  the 
5c r e e n D a  t a  ar ray as the w i ndow moves u p  and down t h rough  the 
array. 

THE LISTIN G :  S e r a  t e h P a d  

S c r a t chPad 
(* The t o p  l eve l rout ine o f  a s i mp l e  e d i tor program 
U( The c on s tan t , l�� , is the numbe r  of l i n e s  the e d i tor 
( *  c a n  hand l e . I t  appears t hroughout thi s  program a s 
(*  l �� or 9 9  ( th e  l a s t  entry in BASE � )  
D IM S c r e e nD a t a ( 1�� ) : STRING [ 8 � 1  
D IM I nChr : S T R I NG [ 1 1  
DIM x , y , Home L in e : INTEGER 
D IM S c r o l l : BOOLEAN 
BASE � 

RUN C l e a r Buf ( S c r e enDa t a )  
( �.( Mod i fy t h e  t erminal mode t o  s u i t  t h i s  program . 
( *  We wan t  t o  e cho cha r a c t e r s  from the program , s o  we 
('>'( t e l l  as 9 not t o  e cho . We a l s o  don ' t wan t O S - 9 
( �'( paus ing the d i s p l a y  when i t  th inks a page h a s  b e e n  
( '>'( d i s p laye d .  
SHELL " tmode - pause e cho " 

1 94 



�lF6 RUN gfx2 C n c l e ar " ) 
�2�3 x : =� \y : =� \Home Line : =� 
�2 1 8  
�2 1 9  C *  The Ma in l oop . I t  reads data and c ommands and 
�2 4A C* s ends them to other proc e dur e s  for handl ing . 
�2 7 9  GET #� , InChr 
�2 8 2  WHILE InChr<>CHR$ ( $ B l )  DO 
�2 911 IF  InChr>=" . .  AND InChr<CHR$ C $ 811 ) THEN 
�2A6 RUN UpdSc re enDat a C Sc r e enData Cy+HomeLine ) , x , y , InChr ) 
�2 C6  PRINT InChr ; 
�2CC x : =x+l 
�2D7 ELSE 
�2DB RUN ApplyArrow C InChr . x . y )  
�2EF ENDIF 
�2Fl RUN S c rollXY (x , 7 9 , y , 2 3 , HomeLine . 9 9 , S c rol l )  
�313 IF S cr o l l  THEN 
�31C RUN S c ro l l S creen ( S c r e enData , y , 2 3 , HomeL in e )  
�3 3 3  ENDIF 
�335  RUN gfx2 c n curxy " , x , y )  
�34C IF InChr=CHR$ ( $ B 2 )  THEN \REM F 2  
�35F RUN F i l eMenu ( S cr e enData , x , y . HomeLin e )  
�378  ENDI F  
�37A GET #11 , InChr 
�383  ENDWHILE 
�387  RUN QuitMenu ( S c re enData , x , y , HomeL ine ) 
�3A� SHELL " tmod e  paus e echo " 

Moving the c u rsor around can now i n c l ude scrol l i n g  the 
d isp lay to b ri n g  new l i nes i nto the w i nd ow,  T h is is s i m i la r  to what 
W r a p X Y  used to do,  but d i fferent enoug h that we designed a new 
p rocedu re named 5 c r o l l XY to hand le  it .  5 c r o l l XY needs more 
i nformat ion  than W r a pX Y :  x, max i m u m  x ,  y, maxim u m  ':I, H o m e l i ne 
and n um ber  of l i nes i n  5 c r e e n D a  t a o  I t  sets a boolean variab le ,  
Sc ro l l ,  to te l l  S e r a t e h P a d  whether  the cursor  has gone off the 
screen .  

I f  Sc r o l l i s  t rue,  S e r a  t c h P a d  k n ows that Homel i n e  and  the 
screen d isp lay need to be u pd ated . The p rob lem sounds hard ,  so 
it  gets shoved off  to another  p rocedu re ,  S c ro l l Sc r ee n .  

Se r a t c h P a d  watches for the F2 key.  I f  i t  reads the F2 code, i t  
ca l l s  a p roced u re that deals w i th  fi les .  S e r a  t c h P a d  a lso ca l ls  a 
l i m i ted vers ion of the fi le-han d l i ng procedure when the user asks 
the p rog ram to qu i t .  Th is  g ives the user a last chance to save the 
fi le he's been work ing  on before S e r a  t c h P a d  ends and the d ata 
d isappears. 

-__________________ WATC H I N G  FOR SCROLL I N G  

The  Sc ro l l XY proced u re i s  a mod if ied vers i o n  o f  W r apXY.  I t  
hand les val ues o f  x j ust a s  W r apXY d i d ,  b u t  i t  h a s  to t h i n k  h a rder  
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PROCEDURE 
���� 
��1 3  
��lA 
��21 
��28 
��6 5 
��7A 
��8 5  
��8 7 
��8 8  
��9 5  
��9C 
��A7 
��B6 
��BE 
��C 9 
��CB 
��CD 
��CE 
��CF 
��D 5 
��EE 
��F4 
��FF 
�l�A 
� 1 2� 
� 1 2 6  
� 1 3 1  
�1 3 C  
� 1 3 E  
�1 4� 
�14D 
�l54 
� 1 6 3  
�16B  
�16D  

about  y .  I f  y tr ies to  run below 0 o r  above 23, 5 c ro l l XY looks for 
a chance to scro l l .  

When  HomeL i n e  i s  0 and y goes negat ive ,  the  user is  t ry ing  
to  m ove the  c u rs o r  i n to  t h e  vo id  before  the  beg i n n i n g of  
5 c reenDa t a o  We can't l e t  tha t  happen,  so we use the  W r apXY tr ick ;  
we d rop the cursor to the bottom of the screen .  When 5 c ro l l X Y  
detects that the l ast l i ne i n  5 c reenDa t a  is on the  screen (HomeL i n e 
i s  76) , i t  won't permi t  the cursor to move beyond the  end of the 
screen .  Aga in  i t  uses the t r ick  from W rapX Y .  

THE LISTING:  5 c ro l l X Y  

Scro l lXY 
PARAM x , x l imit , y , y l imit : INTEGER 
PARAM Home : I NTEGER 
PARAM MaxLines : INTEGER 
PARAM S c ro l l : BOOLEAN 
( "< Make the lower right corner of the s creen " out o f  bounds . "  
IF x=x l imit AND y=y l imit THEN 

x : =x+l 
ENDIF 

IF x>x l imit THEN 
x : =� 
y : =y+l 

ELSE I F  x<� THEN 
x : =xl imit 
y : =y - l  

ENDIF 
END IF 

Scrol l : =FALSE 
IF y>ylimit AND Home<MaxLine s - yl imit THEN 

S c ro l l : =TRUE 
Home : =Home+l 
y : =y - l 

ELSE I F  y<� AND Home>� THEN 
S c rol l : =TRUE 
Home : =Home - l  
y : =y+l 

ENDIF 
END I F  
IF y>y l imit THEN 

y : =� 
ELSE I F  y<� THEN 

y :  =yl imit 
ENDI F  

ENDIF 
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W h e n  S c r a  l l XY cal ls for scrol l i ng ,  Sc ra t c h P a d  r u n s  Sc r a  1 1  

S c r e e n .  

TH E L I STING:  S c ro 1 1 5c reen 

PROCEDURE 
���� 
��l l  
��lC 
��23 
��2 5 
��3E 
��4B 
��4F 

Scro l l S creen 
FARAM Lin e s ( 9 9 ) : STRING [ 8� ]  
FARAM y , S cr eenS ize : INTEGER 
FARAM HomeLine : INTEGER 
BASE � 
IF y=� THEN \REM Scroll Top 

RUN S crollTop (Lines ( HomeLine » 
ELSE 

RUN ScrollBottom(Lines (HomeLine+ScreenS i z e )  , L ines (HomeL ine 

+ ( S creenS i z e  1» ) 
END IF 
END 

S c r o l l Sc reen decides w h i c h  d i rection to scro l l  by see i n g  
whether t h e  cu rsor i s  at t h e  t o p  o f  t he s c reen o r  t h e  botto m .  I t  
r u n s  other proced u res t o  do t h e  s c ro l l i ng .  T h e  procedu re ca l led 
S c r a l l Bo t t o m  takes two parameters : the l i ne to scro l l  onto the 
bottom of the screen a n d  the l i ne th at's cu rrent ly  at  the bottom 
of the s c ree n .  Why? Let's look at S c r o l l B o t t om.  

TH E LI STI N G :  Sc r o l l Bo t  tom 

PROCEDURE 
���� 
���C 
��18 
��2 B 
��3 B 

Scrol l Bot t om 
FARAM Line : STRING [ 8 � ]  
FARAM OneUp : STRING [ 8� ]  
RUN gfx2 ( " curxy" , 7 9 , 2 3 ) 
PRINT RIGHT$ (OneUp , l ) ;  LEFT$ (Lin e , 7 9 ) ; 
END 

A n other  detai l :  Reme m be r  the tr ick we p l ayed with  t h e  l ower­
r ight  corner of the screen? We c o u l d n 't pr int a character t here 
without cau s i n g  u n wanted scro l l i n g ,  so we d i d n 't try .  N ow we're 
about to move the bottom l i ne on the screen u p  one l i ne. T h e  
bottom l i ne is m iss ing i ts  last characte r, the one that fe l l  i n  the 
l ower-r ight  corner  of  the sc reen .  We h ave to st ick the character 
bac k on the l i n e  when we move i t  from Line 23 to Li ne 22.  T hat's 
why we need two l i nes in Sc r a l l Bo t  t o m .  

S c r o l l T o p  has a smal l  t r ick  too.  I t  has to sc ro l l  backward 
add i n g new l ines at the top of the sc ree n .  I t  u ses the g f x2 I N5L I N  

f u n ct ion to i n se rt a b lan k l i n e  at the top of the scree n, then it f i l l s  
t h e  l i ne i n .  I t  i s  fortu nate that 08-9 g ives us I NSL I N . I f  w e  d i d n ' t  
have t h i s  f u nct ion ,  we wou ld h ave t o  red isp l a y  t h e  w h o l e  screen 
every t i m e  a l i ne scrol led i n  from the top.  I t  wou l d  h ave been 
i m pressive ly slow. 
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T H E  LISTIN G :  Scro l l  Top 

PROCEDURE 
���� 
���C 
�� l F  
��2 D  
�� 3 3  

S crol l Top 
PARAM L ine : STRING [ 8� ]  
RUN gfx2 ( " curxy " , � , � ) 
RUN gfx2 ( " in s l in " ) 
PRINT Line ; 
END 

W h e n  S c r a t c h P a d  reads  t h e  F2 c h a ra c t e r ,  $ 8 2 ,  it c a l l s  
F i l eM e n u .  We d iscussed the operat ion  of F i l eM e nu ear l ier .  I t  puts 
u p  a n  overlay window and  lets the user move a g raph ics po inter 
around i n  i t ,  then it performs the se lec ted o peration .  Here's how 
it goes: 

THE LISTI N G :  F l l eMenu 

PROCEDURE 
�9�9 
��l l 
992 � 
09 2 7  
��3 2 
0� 4 2 
��4E 
��5� 

" 
��A7 
00c 9 
�0D7 
00E 7 
00EC 
��Fl 
�9FC 
� 1 2 9  
� 1 3 C  
� 1 4 3  
� 1 4 5  
0 1 5 F  
0 1 6 8  
0 1 8 2  
0 1 9� 
0 1 9 2  
0 1A6 
� l B 3  
0 1 CD 
0 1 E7 
0 1 E 9  
0 1E B  1 0  
0 1 F C  
�206 

F i l e Menu 
PARAM S c r e enDa t a ( 190 ) : STRING [ 80 ]  
PARAM x , y , HomeLine : INTEGER 
D IM c : BYTE 
D IM i , s e l e c t ion : I NTEGER 
D I M  f il ename , B l anks : STR ING [ 80 ]  
D I M  s : STRING [ 10 1 
BASE 0 
B lanks : =" 

RUN g fx2 ( "ows e t " , 1 , � , � , 10 , 6 , 0 , 1 ) 
RUN gfx2 ( " curo ff " )  
FOR i : =l TO 5 

READ s 
PRINT s 

NEXT i 
DATA " F i l e  Menu " , " Loa d " , " Save " , " C l e a r "  , " Ex i t "  
RUN gfx 2 ( "gcsetn , 20 2 , 1 ) 
s e l e c t ion : =0 
REPEAT 

RUN gfx2 ( " putgc " , 5 0 , 1 �+ s e l e c t ion>'(8 ) 
GET #� , c  
I F  c = $ �A THEN \REM down a r row 

s e l e c t ion : =MOD ( s e l e c t ion+l , 4 ) 
ENDIF 

UNT I L  B 1  OR C=$ B 2  
RUN ( " owend " )  
I F  c= $ B 2  THEN \REM £ 2  Expand 

ON s e l e c t ion+ l GOSUB 19 , 20 , 30 , 40 
END I F  
END 
REM Loa d  a f i l e  
RUN G e t FName ( f i 1 en ame ) 
RUN Re a dF i 1 e ( f i l e name , S c re en Da t a )  
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Hom e L ine : =)} \x : =� \y : =� 
RUN Pa int S cr e en ( S c r e enDa t a )  

RETURN 
REM Save a f i l e  

RUN G e tFName ( f i l ename ) 

)} 2 1 5  
)} 2 2A 

)} 2 3 4  

)} 2 3 6  2 )}  

)} 2 4 7  

)} 2 5 1  
)} 2 6 )}  
)} 2 6 2  3 )}  
)} 2 7 7  
)} 2 8 1  
)} 2 9 6  
)} 2A)} 

)}2A2 4)} 
)}2AC 

RUN Wr i t F i l e ( f i l ename , S c re enDa t a )  
RETURN 
REM C l e ar workspa c e  

RUN C l ea r Buf ( S c r e enDa t a )  
Home L ine : =)} \x : =� \y : =� 
RUN P a i n t S c r e en ( S c r e enDa t a )  
RETURN 
REM e x i t  

RETURN 

The FOR loop that reads  menu items and pr i nts them in the 
menu i s  i nterest i n g .  Th is  loop is  an att ract ive way to d isp lay a 
constant  menu ,  but i t  e i ther  t ries to pr int  everyth ing  on  one l i ne  
or  puts a carr iage retu rn  after each l i ne .  We chose to put  a retu rn 
after each l i ne .  A car riage return  after  the last l i ne w i l l  make the 
text i n  the overlay window scro l l  up  un less there is  an ext ra l i ne 
i n  the w indow. We put an ext ra l i ne i n  the w i ndow. I t 's  ug ly ,  but  
i t  works .  

The G C 5 E T  funct ion selects a g raph ics cursor .  The n u m be rs 
i n  the ca l l  se lect a d iagonal  a r row. S i nce we a re us ing  a graphics 
cursor, you wi l l  have to m e rg e  the 5 t dP t r  f i l e  wi th a w indow. I f  
you don't ,  GC5ET w i l l  fa i l  when i t  can 't f i nd  t h e  c u rsor descr ipt ion .  

E rrors at th i s  po int  a re nasty. You are i n  a t i ny  w i ndow and 
echo  i s  tu rned off. I f  by some chance you get  an  error  i n  F i 1 eMenu, 

you w i l l  want to retu rn the screen to normal .  At the 0: p ro m pt 
(wh ich may be hard to f ind  i n  the  mess on the screen )  type: 

$d i sp l a y Ib 23 

$ t mode e c h o  

The fi rst command w i l l c lose the overlay w i ndow and  d rop  
you back  i nto the b ig  w indow. The  second co mmand wi l l  t u rn 
echo back on so you can see what you a re typ i n g .  

T h e  R E P E A T  loop  i n  F i l eMenu i gnores a l l  i n put  except down 
arrows, F1 and F2.  The down arrow moves the poi nter. The fu nct ion 
keys l eave the loop. 

The fi l e  menu  ca n se lect one of fou r opt ions:  Load a f i l e, Save 
a f i le ,  Clear the workspace, or  Exit .  Ex i t  i s  a second escape  fro m 
the menu.  A user can select no operat ion  from the f i l e  men u by 
press i ng the F1 key or  select i ng  Exit .  The other fu n ct ions are a l l  
performed by other p rocedu res. 
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PROCEDURE 
0000 
000c 
001D 
002 4 
002 B 
003 7 
004 3 
004 5 

009 C  
00A6 
00B 2  
00B 9 
00c 3 
00D5 
00DF 
00FB 

01 1 6  
012 1 
01 2 C  
01 30  
014 3 
01 4 5  
01 4 9 
014F 

T H E  UST I N G :  Ge t F N a m e  

PROCEDURE 
0000 
000c 
002 E 
003B  
004 9 
005A 
005F 
006 E  
007 B 

GetFName 
PARAM f i l ename : STRING [ B0 J 
RUN gfx2 ( " owse t " , 1 , 0 , 0 , 80 , 2 , 3 , 2 ) 
RUN gfx2 ( " curon " ) 
SHELL " tmode echo " 
PRINT " Name of f i l e ? "  
INPUT filename 
SHELL " tmode - e cho" 
RUN gfx2 ( " owend " )  
END 

THE LISTI N G :  ReadF i I e  

ReadF i l e  
PARAM f i lename : STRING [ 80 J 
PARAM ScreenDat a ( 1�0 ) : STRING [ 80 l  
DIM LineNo : INTEGER 
DIM P a th : BYTE 
DIM B l anks : STRING [ 8 0 ] 
DIM c : STRING [ l ]  
BASE 0 
Blank s : = " 

RUN C l e arBuf ( S creenDat a )  
OPEN #Path , f il ename : READ 
LineNo : =0 
S c reenData ( 0 ) : = " " 
WHILE NOT ( EO F ( #Path» AND LineNo<10� DO 

GET #Path , c  
IF  LEN ( S c re enData ( LineNo » >=80 OR c=CHR$ ( $0D ) THEN 

ScreenData ( LineNo ) : =ScreenData ( L ineNo) +LEFT$ ( B lanks , 8 0 -
LEN ( S c reenData ( LineNo » ) 

LineNo : =LineNo+l 
Scre enData ( LineNo ) : =" "  

ELSE 
Scre enData ( LineNo ) : =ScreenData ( LineNo ) +c 

ENDIF 
ENDWHILE 
CLOSE #Path 
END 

THE L I STI NG:  W r i t F i l e  
PROCEDURE 

���� 
000C 
�01D 
��2 4 
002 F  
0� 3 B  

Ih itF i l e  
PARAM f i lename : STRING [ 80 l 
PARAM Scre enData ( 1�0 ) : STRING [ 80 l  
DIM Path : BYTE 
DIM LineNo , i : INTEGER 
DIM B l anks : STRING [ B0 l 
BASE 0 
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993D B lanks : =" 
" 

999 4 CREATE #Path , fi l ename : WRITE 
99A9 FOR LineNo : =9 9  TO 9 S TEP 1 
99B6 EXITIF S c re enData ( Line No ) <>B lanks THEN 
99C6 ENDEXIT 
99CA NEXT LineNo 
99D 5 FOR 1 : =9 TO LineNo 
99E6 PRINT #Path , TRIM$ ( Scre enData ( j ) )  
99F4 NEXT i 
99FF CLOSE #Path 
9 19 5  END 

We haven't made S e r a  tchPad i nto a compet i tor for the wor ld 's 
best ed i tor ,  but i t's usefu l .  You m i g h t  f i nd i t  better than the l i ne 
editor that came with OS-9. 

T h i s  c ha p t e r  was l a rg e l y  cod e .  D o n ' t  l et t he b u l k  of  i t  
d iscou rage you.  I f  you look a t  i t  p roced u re by p roced u re ,  i t  w i l l  
be more manageab le .  We recommend that you read the p rog ram 
"top down" or "bottom u p. "  We d iscussed the p ro g ram top down 
start i ng  with the S e r a  tchPad p roced u re and work ing  ou r way out 
to the p roced u res i t  ca l l ed and so forth . 

If you don't l i ke fo l lowing a p rogram top down,  try bottom up .  
You s t a rt b y  f i n d i n g p roced u res t h at  d o n ' t ca l l  a n y  o t h e r  
p rocedu res. S i nce they don' t  ca l l other p roced ures, they a re sa id 
to be at the bottom .  When you u ndersta n d  the proced u res at the 
bottom ,  you can l ook at the p roced u res that ca l l  them . Eventua l ly 
you ' l l  f i nd you rse l f  at S e r a  t.c h P a d .  

I f  you can g uess what p rocedu res do from their  p lace in the 
procedu re that ca l ls them and their  name,  read i ng top down works 
best. You start with the b road pictu re a n d  work you r  way down 
to deta i ls .  I f  you have t ro u b l e  tak i n g  p roced u res that you haven't 
read on  faith ,  you a re forced to work bottom up .  

__________________________ P R I NCIPLES 

• B u i l d  comp l i cated p rograms from s i m p le r  ones. 
• When you a re e n hanc ing  a prog ram ,  make the sma l l est c hang es 

that d o  the job .  Every c hange carr ies a possi b l e  erro r, so keep 
them to a m i n i m u m .  

• I f  a p roced ure gets u nwie ldy when you a d d  t o  it ,  try to  s p l it some 
of the work off i nto another p rocedu re .  

• Pay attent ion t o  the deta i l s .  Th is  i s  a l ways i mportant  when you 
a re prog ra m m i n g ,  but i t  i s  m ost i mportant when the p rogram 
gets b i g .  
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R ECAP ________________________________________________________ ___ 

PROCEDURE 
PPPP 
pp3 3  
pp6A 
PP9 F  
��C 6 
ppD 7 
�PE 3 
PPF Z 
�PF9 
PPFB 
PPFC 
�1�6 
p 1 3 7  
� 1 6 C  
P19D  
�lD Z 
�lDF 

P IF6 

PZ p3 
� 2 1 8  
� 2 1 9 
� 2 4A 
P2 7 9 
� 2 8 Z  
� 2 9� 
�2A6 
P2C6  
�ZCC  
�2D7  
�2 DB 
PZEF 
� 2 F l  
p 3 1 3  

P3 1 C  
p3 3 3  
� 3 3 5  
p 3 4C 

P3 5F 
p 3 7 8  

P3 7A 
p 3 8 3  
p 3 8 7  
�3AP 

We sk i pped over  u n i n te rest i n g  pa rts of t h e  S e ra t e h P a d  
p rogra m .  Here's t h e  ent i re p rogram i n  order: 

THE LISTING: S e ra tehPad 

S c rat chPad 
(* The top l eve l  rout ine of a s impl e  editor program 
(* The con s tant , l�P , i s  the number o f  l ines  the e d itor 
(*  can handle . I t  appears th roughout this program a s  
(* l�P or  9 9  ( the l a s t  entry i n  BASE � )  
D IM ScreenData ( l�� ) : STRING [ 8� ] 
D IM InChr : STRING [ l ]  
D IM x , y , HomeLine : INTEGER 
D IM S c ro l l : BOOLEAN 
BASE p 

RUN C l earBuf ( S cre enData ) 
(* Mod ify the terminal mode t o  suit th i s  program . 
(* We want to echo characters  from the program , s o  we 
(* t e l l  OS - 9  not to echo . We a l s o  don ' t  want OS - 9  
(* paus ing the d isplay when i t  t h inks a page ha s been 
(* d i splayed . 
SHELL " tmode - paus e  - echo I I  

RUN gfx2 ( " c lea r " )  
x : =p \y : =� \HomeLine : =p 

( *  The Ma in loop . It rea d s  data and c ommand s and 
(* s ends them to other procedure s for hand l ing . 
GET #� , InChr 
WHILE InChr<>CHR$ ( $ B l )  DO 

IF InChr>= " II AND InChr<CHR$ ( $ 8P)  THEN 
RUN UpdScreenData ( S c reenData (y+HomeLin e ) , x , y , InChr) 
PRINT InChr ; 
x : =x+l 

ELSE 
RUN App lyArrow ( InChr , x , y) 

ENDIF 
RUN Scro l lXY ( x , 7 9 , y , 2 3 , HomeLine , 9 9 , S crol l )  
I F  S c ro l l  THEN 

RUN Scrol lScreen ( ScreenData , y , 2 3 , Home Line ) 
END I F  
RUN gfx 2 ( " curxy" , x , y) 
I F  InChr=CHR$ ( $ B Z )  THEN \REM F2 

RUN F i leMenu ( Scre enDa ta , x , y , HomeLine ) 
ENDIF 
GET #� , InChr 

END WHI LE 
RUN Qu itMenu ( S creenData , x , y , Home Line ) 
SHELL " tmode pause  echo I I  
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PROCEDURE 
)J)J)J)J 
)J)J1 1  
)J)J1 8  
)J)J2 4  
)J)J2 6  

)J)J7 D  
)J)J8D 
)J)J9 9 
)J)JA4 

PROCEDURE 
)J)J)J)J 
)J)J)JC 
)J)J1 7  
)J)J2 3 

C learBuf 
PARAM Buf ( 1)J)J ) : S TRING [ 8)J ]  
DIM i : INTEGER 
DIM B lanks : STRING [ 8 )J ]  
BASE )J 
B lanks : = "  

FOR i : =)J T O  9 9  
Buf ( i ) : =Blanks 

NEXT i 
END 

UpdScreenData 
PARAM L ine : STRING [ 8 )J ]  
PARAM x , y : INTEGER 
PARAM InChr : STRING [ l ]  
Line : =LEFT $ ( L ine , x) +InChr+RIGHT $ ( Line , 8)J - ( x+l » 

PROCEDURE ApplyArrow 
)J)J)J)J ( *  Change x and y coord inat e s  in respons e  t o  keys that 

cursor )J)J3 6  ( *  move the 
)J)J4B 
)J)J4 9  
)J)J7E 
)J)J9F 
)J)JAB 
)J)JB6 
)J)JCC 

)J12 B  
)J1 2D 
)J12F 1)J 
)J13E 
)J149 
)J14B 2 )J  
)J15E 
)J169  
)J16B 3)J 
)J1 7 5  
)J1S)J 
)J1S2 4)J 
)J1SA 
)J 1 9 5  
)J l 9 7 5 )J  
)JIA2 
)JIA9 
� lAD 
�lAF 6 )J  
)J l C 3  7)J 
�lDB S)J 
� lEA 9 )J  
)J I F 7  1 l )J  

( *  S o  far w e  ignor e  a l l  the cursor cont rol charac ters  
( *  s o  th i s  procedure does  nothing 
PARAM InChr : STRING [ l ]  
PARAM x , y : INTEGER 
I F  InChr>=CHR$ ( 8 )  AND InChr<=CHR$ ( $ l C )  THEN 

ON AS C ( InChr ) - 7  GOSUB 1� , 2 � , 3)J , 2)J)J , 4� , 5 � , 2�)J , 2)J)J , 6)J , 7)J , B �  

, 9)J , 2)J� , 2 �)J , 2 �)J , 2)J)J , l l)J , 1 2� , 1 3 � , 2 �� , 14� 
ENDIF 
END 
REM Backspace 
x : =x - l  
RETURN 
REM Forward arrow 
x : =x+l 
RETURN 
REM Down 
y :  
RETURN 
REM Up 
y : =y 1 
RETURN 
REM Enter 
x : =� 
COSUB 3 �  
RETURN 
REM cnt l backspac e  
REM cnt l  forward a r row 
REM cnt l Down 
REM cnt l Up 
REM shift backs pa c e  
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jiJ2jiJC 1 2jiJ 
jiJ2 2 5  1 3 jiJ  
jiJ2 3 5  14jiJ 
jiJ24 3 2jiJjiJ 
jiJ2 52 
jiJ2 5 4  

PROCEDURE 
jiJjiJjiJjiJ 
jiJjiJ1 3 
jiJjiJIA 
jiJjiJ2 1 
jiJjiJ28 
jiJjiJ6 5  
jiJf)7A 
jiJjiJ8 5 
jiJf)8 7 
jiJjiJ8 8 
jiJf19 5  
jiJjiJ9 C  
jiJjiJA7 
jiJf1B6 
jiJjiJBE 
jiJjiJC 9 
jiJjiJCB 
jiJjiJCD 
jiJjiJCE 
jiJjiJCF 
jiJjiJD5 
jiJjiJEE 
jiJjiJF4 
jiJjiJFF 
jiJljiJA 
jiJl2jiJ 
jiJ l 2 6  
jiJ l 3 l 
jiJl 3 C 
jiJl 3 E 
jiJ 1 4? 
jiJ 1 4D 
jiJ15 4 
jiJ16 3 
jiJl6 B  
jiJl6D 

PROCEDURE 
jiJjiJjiJjiJ 
jiJjiJl1 
jiJjiJl G  
jiJjiJ23 
jiJjiJ2 5 
jiJjiJ3 E  
jiJjiJ4B 

REM s h i f t  forward arrow 

REM s h i f t  Down 
REM shift Up 
REM Und e f in e d  
RETURN 
END 

ScrollXY 
PARAH x , xl imit , y , y l imit : INTEGER 
PARAH Home : INTEGER 
PARAH MaxLines : INTEGER 
PARAM Scro l l : BOOLEAN 
(* Make the lower r ight corner of the s creen " out of bounds . "  
IF x�x l imit AND y=yl imit THEN 

x : -=x+l 
ENDIF 

IF x>xl imit THEN 
x : -jiJ 
y : =y+l 

ELSE IF x<jiJ THEN 
x : =x l im i t  

y : �y - l  
ENDIF 

END I F  

Scro l l : =FALSE 
IF y>yl imit AND Home<MaxLine s - y l im it THEN 

S crol l : :=TRUE 
Home : =Home+l 
y : =y - l  

ELSE I F  y<jiJ AND Home>jiJ THEN 
Scrol l : =TRUE 
Home : =Home - l  
y : =y+l 

ENDIF 
ENDIF 
IF y>y l im i t  THEN 

y : =jiJ 
ELSE I F  y<jiJ THEN 

y : =y l imit 

END I F  
ENDI F  

Scro l l S creen 
PARAH Line s ( 9 9 ) : STRING [ 8jiJ ] 
PARAH y , S c r e enS iz e : INTEGER 

PARAH Home Line : INTEGER 
BASE jiJ 
IF y=jiJ THEN \REM Scro l l  Top 

RUN S c ro l lTop ( Line s (HomeLine ) 
ELSE 
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��6 F  
��7 1 

PROCEDURE 
���� 
��}JC 
}J�l F  
��2D 
��3 3  

PROCEDURE 
���� 
��}JC 
��1 8  
��2 B  
��3 B  

PROCEDURE 
��}J}J 
��l l 
��2� 
��2 7 
��3 2  
��42 
��4E 
��5� 

��A7 
}J�C9  
}J�D 7  
��E7 
��EC 
��F l  
��FC 
� 1 2 9  
�13C  
�14 3  
}J145 
�15F 
�168 
�182  
�1 9� 
� 1 9 2  
�lA6 
�lB3  
}JICD 
�lE7 
�lE9 
�lEB l� 
�lFC 
�2�6 

RUN S c ro l lBot tom ( Line s ( HomeLine+ScreenS i z e ) , Line s (HomeLine 

+ ( S c r e enS i ze - l » ) 
ENDIF 
END 

Scrol lTop 
PARAM Line : STRING [ 8� ]  
RUN gfx2 ( � curxy" , � , }J )  
RUN gfx2 ( " in s l in " )  
PRINT Line ; 
END 

Scrol l Bottom 
PARAM Line : S TRING [ 8}J ]  
PARAM OneUp : STRING [ 8 � 1  
RUN gfx2 ( " curxy" , 7 9 , 2 3 )  
PRINT RIGHT$ ( On eUp , l ) ;  LEFT$ ( Line , 7 9 ) ; 
END 

F i l e Menu 
PARAM S c r e enData ( 1��) : S TRING [ 8� ]  
PARAM x , y , HomeLine : INTEGER 
DIM c : BYTE 
DIM i , s e l e c t ion : INTEGER 
DIM f i lename , Blanks : STRING [ 8}J ]  
DIM s : STRING [ l� J 
BASE � 
B l anks : =- " 

RUN g fx2 ( " ows et " , 1 , � , }J , 1� , 6 , }J , 1 )  
RUN gfx2 ( " curoff " )  
FOR i : =l TO 5 

READ s 
PRINT s 

NEXT i 
DATA " F i l e  Menu" , "Load " , " Save " , " Cl ear" , " Ex i t "  
RUN gfx2 ( "g c s et " , 2}J 2 , 1 ) 
s e l e c t ion : =}J 
REPEAT 

RUN gfx2 ( "putgc"  , 5}J , 1}J+s e l e c  t i on�'(8 ) 
GET #}J , c  
I F  c=$9A THEN \REM down arrow 

s e l e c t ion : =MOD ( s e l e ct ion+l , 4 ) 
END I F  

UNTIL c = $ B l  O R  c=$B 2  
RUN gfx2 ( ff owend " )  
IF THEN \REM f 2  Expand 

ON s e le c t ion+l GOSUB 1 }J , 2� , 3}J , 4� 
ENDI F 
END 
REM Load a f i l e  
RUN G e t FName ( f i l ename ) 
RUN Rea dF i l e ( f i l ename , Scre enDat a )  
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� 2 1 5  
� 2 2A 
�2 3 4  
� 2 3 6  2 �  
�247  
�2 5 1  
�26� 
�262  3 �  
� 2 7 7  
� 2 8 1  
�2 9 6  
�2A� 
�2A2 4� 
�2AC 

PROCEDURE 
���� 
���C 
��2E 
��3 B  
��49 
��5A 
��5F 
��6E 
��7 B  

PROCEDURE 
���� 
���C 
��1D 
��2 4  
��2 B  
��3 7 
��4 3 
��45 

" 

HomeLine : ;� \x : =� \y : �� 
RUN Pa intScreen( Scre enData ) 
RETURN 
REM Save a f i l e  
RUN GetFName ( f i l enam e )  
RUN Wr itFi l e ( f il ename , S cre enData ) 
RETURN 
REM C l ea r  workspa c e  
RUN C l earBuf ( ScreenData)  
HomeLine : =� \x : =� \y : =� 
RUN Pa intScreen ( ScreenDa ta ) 
RETURN 
REM exit  
RETURN 

GetFName 
PARAM f i l ename : STRING [ 8� ]  
RUN gfx2 ( "owset " , l , � , � , 8� , 2 , 3 , 2 ) 
RUN gfx2 ( " curon " )  
SHELL " tmode e cho " 
PRINT " Name of  f i l e ? "  
INPUT f i lename 
SHELL " tmode - echo " 
RUN gfx2 ( "owend" )  
END 

ReadFi l e  
PARAM f i lename : STRING [ 8� J  
PARAM ScreenDa ta ( 1�� ) : STRING [ 8� J  
D IM LineNo : INTEGER 
D IM Path : BYTE 
DIM B l anks : STRING [ 8� ]  
DIM c : STRING [ l J  
BASE � 
Blanks : = "  

�� 9 C  RUN C l e ar Buf ( S creenDa ta)  
��A6 OPEN #Path , f i l ename : READ 
��B2 LineNo : =� 
��B9 Scre enDa ta ( �) : - " "  
��C3 WHILE NOT (EOF ( #Path» AND L ineNo<l�� DO 
��D5 GET #Path , c  
��DF IF LEN ( S cr eenData ( LineNo » >=8 �  OR c=CHR$ ( $ �D) THEN 
��F8 ScreenDa ta ( L ineNo ) : =S creenData ( LineNo) +LEFT$ ( Bl anks , 8� -

LEN ( Scre enData ( LineNo » ) 
�116 LineNo : =LineNo+1 
�121  ScreenData ( LineNo ) : =" "  
�12C ELSE 
9139  ScreenData ( LineNo ) : =Scre enData ( LineNo ) +c 
9143 ENDI F  
9145  ENDWHI LE 
�149 CLOSE #Path 
914F END 
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P a intSc reen PROCEDURE 
���� 
��l l  
��1 D  
��2 4  
��2 5  
��2 7 

PARAH Screen ( 1�� ) : STRING [ 8� 1  
D IM B 1 anks : STRING [ 8 � ]  

II 

D IM y : INTEGER 

BASE � 
B 1 anks : =" 

��7 E  RUN g fx 2 ( " c 1 e ar " )  
��8B FOR y=� TO 2 2  
��9B I F  Screen ( y ) <>'' '' AND Screen ( y) <>Blanks THEN 
��B 5 RUN gfx2 ( " curxy " , � , y )  
��CA PUT #1 , S c reen ( y)  
��D 7 END IF 
��D9 NEXT Y 
��E4 RUN gfx2 ( " curxy " . � . 2 3 )  
��F7 PRINT LEFT$ ( Sc reen ( 2 3 ) , 7 9 ) ; 
�1�2 RUN gfx2 ( " curhome tl ) 
� 1 l 1  END 

PROCEDURE Wr i t F i 1 e  
���� PARAM f i 1ename : STRING [ 8� ]  
���C PARAM S c reenData ( 1��) : STRING [ 8� ]  
��lD D IM Path : BYTE 
��2 4  D IM LineNo , i : INTEGER 
��2 F D IM B lanks : STRING [ B� ]  
��3 B  BASE � 
��3D B lanks : =" 

" 
CREATE #Path , fi 1 ename : WRITE 
FOR LineNo : �9 9  TO � STEP - 1  

��9 4 
��A� 
��B6 
��C6 
��CA 
��D5 
��E6 
��F4 
��FF 
�1�5 

EXITIF S c r e enDa t a ( LineNo ) <>B1anks THEN 
ENDEXIT 

PROCEDURE 
���� 
��1l 
��1 8  
��lF 
��2 B 
p�3 7  
p�3 9 
p�5B 
��6 9  
�� 7 B  
p�8� 
p�8 5  

NEXT LineNo 
FOR i : =� TO LineNo 

PRINT #Path , TRIM$ ( Scre enData ( i »  
NEXT i 
CLOSE #Path 
END 

QuitMenu 
PARAM ScreenData ( 1��) : STR I NG [ 8 � ]  
D IM c : BYTE 
DIM s e 1 e c t i on : INTEGER 
D IM filename : STRING [ 8 � ]  
DIM s : S TRING [ l� ]  
BASE � 
RUN gfx2 ( " owse t " , l , � , � . 1 � , 6 . � , 1 )  
RUN g fx2 ( " curof f n )  
FOR 1 : =1 T O  3 

READ s 
PRINT s 

NEXT i 
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��9� DATA " Quit Menu " , "  Save a s " , "  Qui t "  
��B3  RUN gfx2 ( " gc s e t " , 2�2 , 1 ) 
��C 6  s e l e c t ion : =� 
��CD REPEAT 
��GF RUN gfx2 ( " putgc " , 7� , 1�+s e l e c t ion*8) 
��E9 GET #� , c 
��F2 IF c=$�A THEN \REM down arrow 
�l�C s e l e c t ion : =MOD ( s e l e c t ion+l , 2 ) 
� l lA ENDI F  
� l lC UNTIL c=$B l  OR c=$B 2  
�13� RUN gfx2 ( " owend " )  
� 1 3 D  I F  s e l e c t ion=� THEN 
� 1 4 9  RUN Ge tFName ( fi lename ) 
� l S 3  RUN Wr itF i le ( fi lename , ScreenData) 
� 1 6 2  ENDI F  
� 1 6 4 END 

POSSIBLE E N HAN CEMENTS ______________________________________ __ 

T h e  poss i b l e  e n h a n ce m e n ts fo r S e r a  t e h P a d  a re a l most 
end less. Many i mportant parts of a real ed i tor  are i n  p lace. With 
some work you can add you r  favor i te featu res and have as m uch 
editor- power as you want .  

I f  you want to do ser ious work with S e r a  you shou ld 
work on e r ror  p rotect ion .  Users (even when the user is  you rself) 
shou ldn 't f i nd  themselves i n  the debugger when they press the 
wrong key .  There are two p laces in  S e r a  t ehPad where you shou ld 
worry about errors.  

I f  the user acc identa l ly  p resses the BR EAK or ESCAPE keys, 
Se ra tchPad wi l l  end with an erro r  code. I t  won't  g i ve the u ser a 
chance to save the f i le i n  Se r e e n D a t a , and it won 't f ix  the term i na l  
mode o r  screen parameters. 

BAS I C09 doesn 't g i ve you a way to catch the "sig na l "  that the 
BREAK key sends or  i g nore the e n d  of f i l e  that the ESCAPE key wi l l  
sen d .  You can avoi d  the p rob lem b y  d isabl i n g  the t ro u blesome 
keys . Use Tmode to set the q u it key,  the  i nterrupt key and the end 
of f i l e  key to zero when you t u rn off  Pause and E c h o .  Be s u re to 
restore the or ig i na l  values when at the end of S e ra t ch P a d .  You 
can f ind the ori g i na l  va l ues by run n i n g  Tmode. 

W henever BASIC09 is hand l i ng f i les, it is l i ke ly to detect e rrors. 
I f  you try to open a f i l e  that i sn 't there o r  c reate a f i l e  that is a l ready 
there, you wi l l  get erro rs .  F i le  p rotect ion  can cau se other erro rs. 
I t  is a good idea to p rotect f i l e  operat ions with ON ERROR GOTO 
statements. 

I nsta l l i ng good error  p rotect ion in Sc r a t e h P a d  is i m portant, 
but not exc i t i ng .  Add i n g  featu res to the p rogram is  more exc i t i ng .  
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We h aven't ass i g ned funct i o ns to t h e  s h i fted and c o ntrol led 
arrow keys. They s h o u l d  do someth i n g .  Th ere is a lso a keyboard 
fu l l  o f  A L  T keys. Yo u ' l l  p ro b a b l y  run out of i deas fo r funct ions 
before you run o u t  of keys. Some poss i b l e  f u n c t i o n s  a re :  

• C h a n g e  t o  i nsert i o n  m o d e .  T h i s  w o u l d  i nvolve a c h a n g e  to 
U p d S c r eenDa ta or an alternate p roced u re .  

• Delete c h aracter. 
• Delete l in e .  
• Search f o r  a stri n g .  
• Search and re place.  
• Move t h e  c u rsor a page at a ti me.  
• Move the c u rs o r  to a specif ied l i ne n u m ber.  

Yo u don't  need to contro l  a l l  of 5e ra tehPad S funct ions with 
keys. Menus are n ice too . Maybe fu ncti ons l i ke searc h i n g  and 
search-and - replace should be r u n  fro m a men u .  

S e r a  tehPad c o u l d  h a n d l e  many m o re l i nes i f  i t  d id n 't have to 
use 80 bytes for each l i ne regard l ess of i ts length.  If you feel 
ambit io u s ,  yo u m ig h t  look fo r a m o re eff ic ient  way to sto re t h e  
l ines. T h i s  is a ha rd pro b l e m .  

W e  used a t r i c k  we cal led " u g l y" w h e n  w e  d is p l ayed t h e  m e n u  
in  F i l e Menu.  T here's a n  easy f i x  t h at i nvo lves one extra l i ne of 
code. H i nt :  I t's a P R I N T statement .  
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CHAPTER 1 4  

usi n g l i brary code 

We want to p r i nt a ca lendar .  We' l l  be happy with one month  
on  the screen a t  a t i me ,  but  we want  to  be  ab le  to  select t hat month .  
The cu r rent month , and  the  months before and  after i t ,  a re the 
most i m po rtant, but  we'd l i ke to be ab le  to see ca lendars for a w ide 
range of d ates. 

I f  we k new where to put the dates, p r i nt i ng the ca lendar  
wou ld n't  be much  harder  than p ri nt ing an ASC I I  tab le. Knowing 
where to put  the  dates is  hard .  D iscover i n g ,  for  i nstance, what day 
of the week Apr i l  Fools '  day fe l l  on in the year 7 1 9 is  a t ri cky 
bus iness. 

One of the most i m portant ru les for  p roduct ive p rog ra m m i ng 
is "never rei nvent the  whee l . "  Th i s  means that you shou ld  not 
spend much  t ime solv ing  a problem that someone e lse has solved . 
Note caref u l ly that t h is is a ru le  for productive p rogra m m i n g .  I t  
doesn't a lways apply t o  th ings  you may want t o  do .  

I t 's fun to  rework c lassic p rob lems. You can  look  at  it as a 
point less b u t  fun  exerc ise l i ke solv ing  c rossword puzz les. You can 
a lso t ry competit ive wheel  reinvent ion .  G reat fame (and much  
money) awa its anyone who can  beat the wor ld 's best sort p rogram 
(though to make your fortune ,  you ' l l  have to adapt the p rogra m  
t o  ma inframe com puters) . 
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Occas i on a l ly  you' l l  be forced to re-so l ve a problem.  You may 
be u n a b l e  to afford the sol u t i on o r  u n a b l e  to wait  for i t  t o  arr ive. 
T hat's l i fe.  S o m et i m es rea l it y  gets i n  t h e  way of p ro d ucti ve 
pro g ra m m i ng.  

Progra m m e rs us u a l l y  deal  w it h  t h ree types of s o l u t ions: 
p rograms, su b rout i nes and documents. A pro g ra m  is a c o m p l ete, 
pac kaged so l ut ion a n d  the c lear prod u ct i vi t y  w i n n e r. T h e  fastest 
way to p roduce a p ro g ram is to p u l l  o u t  a d is k  with t h e  f i n ished 
product.  A s ubrout i ne i s  a p roce d u re t ha t  can 't stand by itse l f. A 
progra m m e r  w i l l  have to i nvest at l east a l it t le  work i n  b u i l d i ng 
a p rogram to run su brout i nes, b u t  t h ey a re f lex i b l e  tools .  The l east 
conve n i ent  med i u m  for solut i ons i s  paper. You w i l l  f i n d  n u merous 
g ood i deas i n  books a n d  magaz i nes. 

In this c h a pter we' l l  use a su b rout i n e  to solve a p ro b le m .  The 
s u b rout ine is a procedure that w i l l  ca lcu late a date from a year, 
m o n th ,  week and weekday. I t 's a c o m p l i ca ted p roced u re (actual ly 
a whole col lect ion of p rocedu res) that encapsu lates knowledge 
a b o u t  t h e  c a l e n d a r  b a c k  to t h e  y e a r  z e ro .  D o n 't e x p e c t  to 
u n d e rsta n d  the s u b ro u ti ne ( t h o u g h  you m i g ht want  to t ry .  The 
calendar has gone t h rough some i n terest i n g  chan ges) . 

We w i l l  use a su brou t i n e  ca l l ed Ca l cDa t e ,  w h i c h  c a l c ul ates 
the date of any reaso n a b l e  day. You w i l l  f i n d  it at t h e  end of th is  
chapter.  I t  shou l d  be c a l led w i t h  a RUN state ment l i ke :  

RUN C a  1 c D a  te ( date , yea r .  month , week , day ) 
A l l  t h e  parameters a re i n tegers .  T h e  last fo u r  p a rameters choose 
a day between t h e  f i rst day in the yea r zero and t h e  l ast day i n  
t h e  year 32767. 

• Day i s  in the ra nge 0 (fo r  S u n d ay) t h rough 6 ( for Satu rday) 
• Week is in the ra n g e  0 to 5 
• M o n t h  i s  i n  t h e  ran g e  1 (for J a n u a ry) t h ro u g h  1 2  (for Decem ber) 
• Yea r is in the range 0 to 32766 
• Date i s  ret urned from Ca 1 c D a  t e  

T h e  C a  1 c D a  te p roced u re w i l l  ca l c u l ate t h e  date ( t h a t  i s ,  the 
day i n  t h e  m o n t h )  of t h e  d a y  i n d i c ated by t h e  o t h e r  f o u r  
parameters.  

I f  C a l c D a t e  is  g i ven an i m poss i b l e  day, it  wi l l  ret u r n  a date 
l ess than one.  Some i m poss i b le  days are obv iou s :  a month g reater 
than 1 2  o r  less than 1 ,  or a day g reater than 6. Other i m poss i b l e  
d ays a re hard t o  avoi d .  How can we te l l  w h a t  d a y  o f  the week a 
g i ve n  m o n t h  starts o n ?  I s  day 2 of week 0 of J a n u a ry 1 989 poss i b le, 
or does that year start on a T h u rsday? 

OUT SI D E-I N D EV EL OPM E NT 

U p  to now we've been des i g n i n g p rograms top down;  that is,  
we've been s t a rt i n g  w i t h  a m a i n  p roced u re, then w r i t i n g  the 
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proced u res i t  ca l l s, then the p roced u res they cal l ,  and so forth .  
Now we are in  an odd pos i t ion .  We'd l i ke to des ign  the p rog ram 
top down , but we a l ready k now one of the p rocedu res t h at w i l l  
b e  a t  the bottom .  

W e  wou ld p robably h ave deci ded t o  p r i nt a ca lendar b y  go ing  
through the  month  f rom the f i rst  to  the 31 st  d iscover ing  the day 
of the week that each d ate fa l ls on. Ca l cDa t e  doesn't f i t  i nto t h at 
des ign .  I t  won't retu rn a val u e  for day of the  week g iven a date. 
The l im its of Ca l cDa t e  p u sh us  strong ly  toward a des ign  where 
we r u n  t h ro u g h  the month week by week a n d ,  w i th i n  t hat ,  day by 
day.  

GOALS ____________________________________________________ __ 

The calendar p rogram shou ld  a lways start by pri n t i ng  the 
current calenda r. I f  the user  wants a ca lendar  for  some other 
mont h ,  the program should l et h i m  page though  u nt i l  the r ight 
month appears. The  arrow keys seem the log i ca l  way to m ove 
through the calendar .  We' l l  l et the r ight and left arrows m ove 
forward and backward a s i n g le month .  The up and down a rrows 
w i l l  m ove forward and backward a year. 

Reac h i n g  a calendar for some rem ote t i m e  wi l l  be d iff i cu lt .  
A month i n  1 776 is  over 200 key presses away. Keep that p roblem 
in  m i nd .  Later we w i l l  be loo k i n g  for a good way to f ind ca lendars 
for d istant t imes.  

DES I G N  ____________________________________________________ _ 

The ca lendar p rogram w i l l  start by d isp lay ing th is  m onth 's 
ca lendar, the n  let the u ser  move to other months .  We' l l  start the 
des ign  by s ketc h i ng the top l evel of a p rogra m  with t hat funct ion :  

Get today's date i nto Year and Month 
U nt i l  the user is  done 
Pr int  a calendar for Year and Month 
Let the u ser p ick another Year and Month 

In  BASI C09 i t  doesn't  look much  d ifferent: 

THE L I STIN G: Ca l enda r 

PROCEDURE 
jajaja� 
���B 
�ja17 
��lE 
��lF 
��2 5 
jaja3 2  
)J)J3 E  

Calender 
DIM year , month : INTEGER 
DIM Date_s tring : STRING [ 17 ] 
DIM c : BYTE 

Date_s tr ing=DATE$ 
year=VAL( LEFT $ ( Date_s t r ing , 2 ) ) 
year=year+199� 
month�VAL(MID $ ( Date s tr ing , 4 , 2 ) )  
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994D 
994E REPEAT 
9959 RUN Pr intMonth ( year , month) 
995 F  RUN gfx2 ( "curhome " )  
996E GET #9 , c  
997 7  RUN NewMonth ( c , year , month ) 
998 B  UNTIL c=$ B 1  

C a  l enda r cal ls  two procedu res, P r  i n tMon th and NewMon th. 
Pr i n tMon th p r ints a month 's ca lendar .  NewMon t h  changes the 
va l u es of month and  year when the user p resses an arrow key. 
P r  i n tMon t h  deserves extra attent ion because i t's i nf luenced by 
o utside-in des ign ,  so we' l l  save i t  for l ater .  

THE L I ST I N G :  A r rows 

PROCEDURE Arrows 
9999 PARAM c : BYTE 
9997 PARAM Month : INTEGER 
999E IF c=$98 THEN \REM left arrow 
992 8  Month : =Month- l  
993 3  ELSE I F  c=$ 9 9  THEN \REM r ight a rrow 
995 2 Month : =Month+l 
995D ELSE IF c=$9A THEN \REM down arrow 
997A Month : =Month - 1 2 
998 5 ELSE IF c=$9C THEN \REM up arrow 
99A9 Month : =Month+12 
99AB ENDIF 
99AD ENDI F  
99AF ENDIF 
99B1 ENDIF 
99B 3  END 

R r rows has about the same job that Rpp l y A r r ow d i d  in the 
Se ra tehPad p rogram.  I t  i nterprets arrow keys i nto motions.  The 
job can be d iv i ded i nto two parts: u nderstand i n g  the arrow keys 
and f i nd ing  the month we end u p  i n .  

I t  i s  good t o  l im i t  a p rocedu re's paramete rs as m u c h  as 
poss ib le. We fo l low that pr inc ip le  carefu l l y  with the p rocedures 
A r r ows and Cor r ec t .  

T h e  act ions o f  t h e  arrow keys can b e  stated j n terms o f  m onths 
(a year i s  1 2  months ) ,  so we w i l l  o n l y  pass the character from the 
keyboard , C, and the month to A r rows. 

The C o r r e c t procedu re expects d ates that have i mposs ib le 
m onths. I t  adjusts the year and  month to correct va l ues ref lect ing 
the same month.  For  example ,  the month 20 i n  the year 1 970 wou l d  
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tu rn out  to be the month 8 i n  t h e  year 1 97 1 , a n d  t h e  month -4 i n  
the year 1 982 would be the month 8 i n  t h e  year 1 981 . 

A r rows i s  a stra ig htfo rward proced u re (j u st lots of nested I F  
statem e n ts) , b u t  t h e  ar i thmet ic  i n  Correc t i s  tr icky. T h e  bas i c  i dea 
be h i n d  Cor rec t is  that it d i v ides the Mon th variab le  by 1 2  to get 
a co rrect i o n  to the years' variable.  S i nce there a re 1 2  months i n  
a year, Mon t h  d i v i ded b y  1 2  is  the n u m be r  o f  years. M o n t h  1 3  i s  
o n e  year and o n e  extra m o n t h ;  m o n t h  3 i s  no years a n d  th ree 
months.  Those exampl es l oo k  good, but what a bout month 1 2? 
O u r  cal c u lat ion wo u ld show that as one yea r a n d  zero months .  
How about  month - 1 7 

T h e  M o n t h  var i a b l e  a n d  t h e  constant  1 2  are i n tegers ,  so 
BASI C09 t run cates t h e  resu l t  of Mon t h  d iv ided by 1 2 . T ru ncat i o n  
makes t h e  fract ions 0/1 2  t h ro u g h  1 1 /1 2 c o m e  o u t  t o  O .  s o  w e  can 
get t h e  calcu lat ion  of years to work wel l  for  a l l  pos i t ive n u m bers 
of m o n t h s  by u s i n g  Mon t h  1 i n stead of Mon t h .  U nfortunate ly ,  
t ru ncat i o n  ro u n ds up (toward zero) for negative n u m be rs. We w i l l  
have to use Mon t h  1 2  i n  t h e  calculat ion o f  yea rs i f  Mon t h  i s  a 
n egat ive n u m ber.  Putt i ng a l l  t h i s  confus ion i nto a p roced u re, we 
get: 

THE LI STI NG: C o r r e c t 

PROCEDURE 
lJlJlJlJ 
lJlJlJB 
lJlJ12 
lJlJIE 
lJlJ29 
lJlJ2D 
lJlJ38 
lJlJ3A 
lJlJ5 7  
lJlJ63 
lJlJ7 2  

Correct 
FARAH Year , Month : INTEGER 
DIM Shif t : INTEGER 
IF Month<l THEN 

Sh if t : =Month - 1 2  
ELSE 

Shift : =Month - l  
ENDI F  
Sh ift : =Shift/ 1 2  \REM years 
Year : =Year+Shift 
Month : =Month 1 2 '>'<Shift 
END 

of offs e t  

___________________ W O R K I NG TOW AR D  C AL C  D ATE 

I n  the C a l enda r procedu re we cal led P r  i n t M o n t h  to p r i n t  t h e  
ca lendar for a se l ected month .  I t  is passed the year a n d  m o n t h  
and s h o u l d  use C a  l c O a  t e  t o  generate the calendar .  C a  1 c O a  t e  takes 
yea r, m o nth ,  week and day of week as para m eters and returns  a 
date. Year and m o n t h  are f ixed val ues from Pr i n tMon t h ' S  po i nt of 
view; it changes the va l ues of week and day of week .  Eventua l l y  
we w i l l  have to p r i n t  a matri x o f  d ates that w i l l  be seven days w i de 
and m i g h t  be as m uc h  as s ix weeks d ee p .  

N ested F O R  loops a r e  t h e  u s u a l  way o f  f i l l i ng a matr ix ,  a n d  
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PROCEDURE 
���� 
���B 
��lA 
��2 6 
)J)J2D 
��2 E 
��3 B  
�)il4A 
��6� 
�)il7 F  
)iI)il8� 
��8 7 
)iI�9 7 
��BB 
��C 5 
��CC 
��CE 
��DF 
��E3 
��EE 

there is no reason not to use them here. We can nest the  loops 
i n  e i ther order: 

F O R  w e e k : = 0 to 5 
F O R  d a y : "" 0 to 6 

or  

F O R  d a y  : = 0 t o  6 
F O R  week : :=  0 to 5 

Pr in t ing  the calendar  week by week seems m o re natural , so we 
chose that way. 

I t  tu rns  o u t  t ha t  t h e  "natu ra l  way" was a g o o d  c h o i ce .  
Ca l e Da t e  has strange ru les about  week a that make i t  poss ib le  for 
week a to have no days i n  it .  I f  we had decided to p r i nt the calendar 
a co l u m n  at a t ime, we m ig ht f ind the top row of the  calendar 
empty. S i nce we are p rin t ing  it  a week at a t i me ,  we j ust keep t rack 
of whether there were any days in t h e  week j ust p ri nted and keep 
p ri n t i ng  weeks on the same l i ne u nti l we f i n d  a week with days 
i n  i t .  

Pr in t ing a wee k  m igh t  be a l itt le comp l icated , so we use the 
usual  tr i ck  and push the work off  to another p roced u re. 

T H E  LISTI N G :  P r  i n t Mon th 

PrintMonth 
PARAM year , month : INTEGER 
D IM week , da y , y_offs e t : INTEGER 
D IM Month_ Name : STRING [ 9 ]  
D IM Anything : BOOLEAN 

RUN gfx2 ( " c lear " )  
RUN Ge t Month Name (Month Name , month) 
PRINT USING " S2 7 A n , Month Name+"  " +STR$ ( year)  
PRINT " Sun Mon Tue Wed  Thu F r i  Sat"  

y_off s e t : =2 
FOR week=� TO 5 

RUN Pr intWeek(year , month , week , � , y_ o ff s et+we e k , Anyth ing ) 
I F  NOT (Anything ) THEN 

y_offs e t : =l 
END I F  

EXIT I F  NOT (Anyth ing )  AND week>� THEN 
ENDEXIT 
NEXT week 
END 
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T HE LI STIN G :  Ge tJ1on th....Name 

PROCEDURE 
i3iJiJiJ 
iJiJi3C 
i3iJ1 3  
i3iJ4A 
i3iJ4F 
iJiJ5 l  1 
i3iJ5 9  
i3iJ5 B  2 
J.1�6 3 
� iJ 6 5  3 
��6D 
i3iJ6F 4 
��7 7  
��7 9 5 
��8 1 
iJi38 3 6 
�iJ8 B 
iJ�8D 7 
��9 5 
i3iJ9 7  8 
i3iJ9F 
iJiJAl 9 
iJ�A9 
i3 iJAB liJ 
iJiJB3 
i3iJB5 1 1  
i3i3BD 
i3iJBF 12 
i3�C7  
i3iJC9 21  
��DA 2 2  
iJiJEC 2 3  
i3iJFB 2 4  
i3 l i3A 2 5  
J.1 1 1 7  2 6  
�12 5 2 7  

IH3 3  2 8  
� 1 4 3  2 9  
� 1 5 6  3 �  
iJ 1 6 7  3 1  
131 7 9  3 2  

G e t  Month Name - -
PARAM Name : STRING [ 9 ] 
FARAM Month : INTEGER 
ON Month GOSUB 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , l iJ , 1 1 , 12 
READ Name 
END 
RESTORE 2 1  
RETURN 
RESTORE 2 2  
RETURN 
RESTORE 2 3  
RETURN 
RESTORE 2 4  
RETURN 
RESTORE 2 5  
RETURN 
RESTORE 2 6  
RETURN 
RESTORE 2 7  
RETURN 
RESTORE 2 8  
RETURN 
RESTORE 2 9  
RETURN 
RESTORE 3 iJ  
RETURN 
RESTORE 3 1  
RETURN 
RESTORE 3 2  
RETURN 
DATA " January" 
DATA " February" 
DATA "March" 
DATA "Apr i l " 
DATA "May " 
DATA " June " 
DATA " July" 

DATA "Augus t "  
DATA " September"  
DATA " Octobe r "  
DATA " November"  
DATA " Decembe r "  

P r  i n tW eek is  passed t h e  year, m o n t h  and wee k t h at i t  s h ou ld 
pri nt . I t  a lso gets t h e  x and y coord i n ates at  wh i c h  t o  pr int .  I t  s h o u l d  
set Rny t h i n g to true i f  t h e re are a n y  d ays i n  t h e  week ,  a n d  false 
otherwise. 

P r i n tWeek uses a F O R  loop to count  t h roug h the days i n  the 
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PROCEDURE 
9999 
993E 
996 4  
997 B  
999 2 
999B 
99A7 
P9Bl 
PPCA 
99E3 

C a l cDate 

week. This is where we wi l l  f ina l ly ca l l  Ca l cDa t e .  Since we know 
the year, month ,  week and day of week ,  the cal l to C a l c D a t e  is 
s imple .  The procedu re looks l i ke th is :  

THE LI STI NG:  P r  i n tWeel< 

PROCEDURE 
P9P9 
�ln 7  
�P1E 
�P2 9  
992 F  
993 F  
P95D 
P96 9 
P989 
P98 D  
P99 3 
PP9 5  
P9AP 
ppAB 

Pr intWe ek 

PARAM year , month , we ek , x , y : INTEGER 

PARAM AnyThing : BOOLEAN 
DIM day , date : INTEGER 
AnyThing : =FALSE 
FOR day : =p TO 6 

RUN CalcDate ( date , year , rnonth , week , day ) 
I F  date>9 THEN 

RUN gfx2 ( " curxy" , x , y) 
PRINT US ING " i 3> " , date ; 
AnyThing : =TRUE 

END I F  
x : =x+4 

NEXT day 
END 

There is one smal l t r ick i n  Pr I n t Weei<. Remem ber that the f i rst 
week in a month can sta rt with days that were i n  the p revious 
m o n t h .  These days s h o u l d  show as b l a n k s  in the ca lendar .  
P r  1 n tWe ei< doesn't pr in t  b lanks for  em pty spaces; i t  j ust keeps 
track of the r ight  p lace to put  each date and puts the c u rsor there 
before it p r in ts. 

THE LIST I N G: C a  1 cOa te 

REM g iven year , montht , we ek , and weekday re turn the day of the 
REM month fal l ing on the spe c if ied day . 
PARAM Da t e , Year , Month , Week , Weekday : INTEGER 
TYPE date info=feb , sept , days_in_month , F irst_of�Month : INTEGER 
DIM info : da t e info 
D IM Days lnMonth ( 1 2 ) : INTEGER 
RUN Days InMonths (Days lnMonth)  
RUN SetDatelnfo ( info , Year , Month , Days lnMonth ) 
RUN WeekDayToDat e ( Date , Week , Wee kday , info) 
END 

THE LlS,.I NG: J a n l  

PROCEDURE 
PPPP 
9P3 7  
9P3D 
9P44 

Janl 
REM G iven a year re turn 
REM day 
PARAM yea r : INTEGER 
PARAM day : INTEGER 

the day of the we ek of  new years 
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��4B day=year+4+ ( year+ 3 ) /4 \REM Jul ian calender 
��7 2 I F  year>l8�� THEN \REM a r e c ent year 
��8F REM make the C l av ian correc t ion 
��AD day=day - (year l 7� l ) /l �� 
��C� REM and the Gregorian correct ion 
��DF day=day+ (year - 1 6� 1 ) /4�� 
��F3 ENDIF 
��F5 I F  year> l 7 5 2  THEN \REM Adjust for the Gregorian c a lendar 
� 1 2 6  day=day+3 
� 1 3 1  END I F  
� l 3 3  day=MOD ( day , 7 )  
�l3E END 

THE L I ST I N G: O ay s l nMon ths 

PROCEDURE 
���� 
���C 
�� 1 1  
��2 l 
��3 l 
��4 1  
��5 3  
�� 5 D  
��6 8  

Days InMonths 
PARAM Days InMonth ( 1 2 ) : INTEGER 
D IM i 
DATA 3 1 , 2 8 , 3 l , 3� 
DATA 3 1 , 3� , 3 l , 3 1 
DATA 3� , 3 1 , 3� , 3 l 
FOR i = l  TO 1 2  

READ Days InMonth ( i )  
NEXT i 
END 

THE L I ST I N G :  S e t Da te l n fo 

PROCEDURE 
���� 
��42 
�� 5 l  
��5A 
��6 5 
��7 1 
��8� 
��9 7 
��AA 
��C2 
��C6 
��D8 
��E9 
��FE 
�l�A 
�114 
�l3� 
�l3A 
� 1 3 C  
� l 3 E  
�14D 
�l8D 

SetDateInfo 
REM Thi s  funct ion updates  info to r e f l e c t  the g iven year and month . 
TYPE Date Info=days_in_month , F ir s t  of Month : INTEGER 
PARAM inf o : Datelnfo 
PARAM Year , Month : INTEGER 
PARAM Days InMonth ( l 2 ) : INTEGER 
D IM l e ap , work , i : INTEGER 
REM check the paramet er s  
I F  Month<1 O R  Month> l 2  THEN 

info . days _ in _ _  month=� \REM error flag 
ELSE 

RUN Janl ( Year , info . Fi r s t  of Month) 
RUN Jan l ( Year+ l , work) 
l eap=MOD (work+7 - info . F irs t  of Month , 7 ) 
I F  l eap=2 THEN 

Days InMonth ( 2 ) ==2 9  
ELSE I F  l eap<>l THEN \REM Adjus tment 

Days InMonth ( 9 ) =l 9  
END IF 

ENDIF 
info . days_in_month=Days InMonth (Month) 
REM Now add up the days in all the months up to the current month 
FOR i�l TO Month- l  
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9 lAl info . F irs t_of_Month: info . Firs t_of_Month+Days lnMonth ( i) 
91B1 NEXT i 
91C2  info . Firs t_of Month=MOD ( info . F irs t_of_Month , 7 ) 
91D4 ENDIF 

T H E  L I STING: WeekOayToOa te 

PROCEDURE 
9999 
999F 
9lHE 
992 7 
9949 
995 1 
995E 
997 7 
998E 
999 9  
999B 
999D 

We ekDayToDate 
PARAH Date , Week , Weekday : INTEGER 
TYPE date info=days _ in _month , First _of Month : INTEGER 
PARAH info : da t e info 
Dat e=Wee k*7 +Wee kday - info . F ir s t_of_Month+l 
IF Date<=9 OR Dat e>info . days_in_month THEN 

Date=9 
E LS E  IF info . days_in_month=1 9  AND Date>=3 THEN 

REM The supe r - l e ap month 
Date=Da te+1l  

ENDIF 
ENDI F  
END 

THE LISTING: IAJeeld nYea r 

PROCEDURE 
9999 
9913 
991F 
992E 
993 5  
993 6 
9949 
995 3 
997 D  
998 1 
998 3 
9)692 
)6)6A3 
99C1 
99D1 
99D3 
99DB 
99EF 
99FE 
9199 
9 1 1 5  
9129 
9 1 2 5  

WeeklnYear 
PARAH Week , Year , Month , Da t e : INTEGER 
DIM Days InMonth ( 1 2 ) : INTEGER 
DIM i , Dayl . NextDayl : INTEGER 
DIM Day : INTEGER 

RUN Days InMonths ( Days lnMonth) 
IF Month<l OR Month>l2 THEN 

PRINT " Impo s s ible month " ;  Month ; " in WeeklnYear" 
ERROR 1 

ENDIF 
RUN Jan l (Year , Dayl ) 
RUN Janl (Year+l , NextDay1 ) 
I F  MOD ( NextDay1+7 - Day1 , 7 ) <>1 THEN \REM a l eap year 

DaysInMonth ( 2 ) =2 9  
ENDIF 
Day=Day1 
FOR i=l TO Month - l  

Day=Day+Days InMonth( i) 
NEXT i 
Day=Day+Date 
Week=Day/7 
PRINT Wee k  
END 
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THE LI STI NG: NewMon t h  

PROC EDURE 

���� 
��� 7 
��1 2  
��2 1  
��3� 

NewMonth 

PARAM c : BYTE 

PARAM Year , Month : INTEGER 

RUN Arrows ( c , Month) 

RUN C orre c t ( Ye ar , Month) 

END 

We h ave created a p rog ram that w i l l  pr in t  the ca lendar  fo r 
al most any i m ag i n able m o n t h .  A su brout i ne f ro m  our l ibraries 
cal c u l ates the d at e  of any d ay o n ce g iven the day of the wee k ,  
t h e  week ,  the m o n t h  and the yea r. That s u b rout i ne d id most of 
the work i n  m a k i n g  the c a l e n dar .  We j u st b u i l t  e n o u g h  of a 
prog ra m to ca l l the s ub ro u t i n e  a n d  p r in t  the results .  

__
___________________________________________________ P RI NC I PL E S  

B u i l d i ng a calendar  prog ra m from scratc h wou ld h ave bee n 
a b i g  j ob .  The research a lone m i g ht have taken h o u rs (check i nto 
the h istory of t h e  ca len dar) , a n d  wr i t i  ng the code wou I d  h ave been 
p le nty more work . Our goa l  was to p r i n t  a calen dar, not puzzle 
out a n ice way to ca lcu late dates, so i t  was fortu n ate that  we had 
Ca l cDa te in our l i bra ry .  

P rog ra m m e rs s h o u l d  be l azy, a n d  one o f  the most prod uctive 
ways to be l azy is to col l ec t  l i b rar ies of p rograms and f rag me nts 
that you can h o o k  together. You can b u i l d you r own l i b rary by 
col lect i n g  frag ments of code that l ook genera l l y  usef u l ,  b uyi ng 
su bro u t i ne l i b ra r i es that look i nterest i n g ,  a n d  l oo k i n g  for p u b l i c  
domai n code t o  add t o  you r co l lect i on .  
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T h i n k  of the t roub le  wr i t i ng Ca l cO a t e  wou ld  have been ,  and 
start bu i l d i ng  you r  l i b rary. 

There i s  a n other  i mp o rtant pr inc ip le  that is c losely  re lated to 
"don't re i nvent  the  whee! ."  It is  "'et the language work for you . "  
You shou ld  l et BASI C09 d o  as much work as  poss i b le.  I n  genera l ,  
th is  p r i n c i p le wi l l  red u ce the  n u m be r  of  statements in  you r  
p rograms ,  so you can te l l  wh ich of several  approaches is best by 
count ing the statements in eac h .  

POSSIBLE E NHANC E M ENTS ______________________________________ __ 

This  program bad ly  needs a fast way to select a g iven month 
and  year .  The best method i s  to  have a key br ing  up a w indow 
with p ro mpts for  the year and month.  The user can select a month 
qu ick ly  and c lean ly .  Def i n i n g  the  sh i fted and contro l l ed a rrow 
keys to c ha nge the date by decades and centuries wou l d  be easy, 
bu t  not as good as p ro m pt i ng for the date. 

Even shuff l i ng  t h rough a few months can be frustrat i ng .  You 
can press the arrow key m uc h  faster t han  the p rogram can d isp lay 
months, and you may n ot be i nterested i n  see ing  the  months you 
a re pass ing  over. If  you could read arrow keys un t i l  the user stops 
enteri ng them, then make one big sh ift i n  the  date ,  you cou ld avoid 
t h e  i n te rmed ia te d i s p lays .  Y o u  can  do t h i s  w i t h  t h e  I n r< e y  

p roced u re .  Befo re you  cal l  P r i n t M on t h ,  cal l  I n l(ey a few h u n d red 
t imes to make sure t hat the user isn 't about to type another key. 

The d isp l ay of the cu rrent  month  wou ld  be more usefu l  if the 
cu rrent date were h ig h l ighted. 
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CHAPTER 1 5  

l ivi n g dan g e rously 

Someday you m ay need to write a prog ram without mak ing 
a s ing le  error. S l ow progress wi l l  be acceptab le ,  but  not  errors. 
In th is  chapter we' l l  show you some tricks that w i l l  he lp .  

The pro g ra m  fo r th i s  c hapter i s  i ntent i ona l ly d i ff i c u l t to  
debug.  O u r  goa l  i s  to  convince you  that someti mes avo i d i ng ,  o r  
at least p i n po i nt i ng ,  bugs i s  worth a hero ic  effort .  

As you get more a m bit ious, you wi l l  want  to  open device 
windows from BASIC09. A p rogram that mod if ies the att r ibutes of 
a w in dow has some troub le  know i ng what values w i l l  restore the 
window to its o ri g i na l  state. O pen i n g  a new device w in d ow avo ids  
th is  p rob lem.  The p rogram s imp ly  OI..JENDs and c loses the  w indow 
when i t  i s  done.  The use of  dev ice wi ndows is  a lso the on ly way 
to get OS-9 to put two or m o re act ive w indows on a screen .  Th is  
won't work w i th  overlay w indows. You  can put  any reasonab le  
n u m ber of overlay w i ndows on  the screen ,  but  on ly  the top overlay 
in any device w indow w i l l  be active. 

Device w in dows are usefu l ,  and  they're easy to use fro m  
BASIC09. That is ,  they are easy t o  use, p rovided you never make 
an error. One ser ious error in  a p rogram with an  extra device 
w indow selected and you've had i t .  The extra w indow w i l l  freeze 
up and you won't be ab le  to get back to the BASIC09 wi n dow. 
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Let's see how th is  happens.  08-9 has a ru l e  that says, " Every 
p rocess w i l l  have one d evice window sel ected , and on ly  selected 
w indows can be reached with the  C LEAR key. " 

W h en your BASI C09 p rog ra m  selects a w indow, that window 
replaces the  w indow BASIC09 i s  ta l k i n g  to. A p rog ram error t hat 
t h rows you into the debugger  o r  d rops you ou t  of you r  p rogram 
without  select i ng  the standard w i ndow wi l l  l eave BASlC09 wait ing 
for i n put from its wi ndow w h i l e  you look at the  selected w i ndow. 
I f  you cou l d  get to the  other w indow, you cou ld  f ix  th i ngs u p, but 
the se lect k ey won't take you there and you can 't get the p rogram 
to  select the  wi ndow unt i l  you u nfreeze i t .  I n  short, you are stuck.  

There a re several ways to  deal  with the problem of frozen 
d ev i c e  w i ndows .  T h e  o b v i o u s  a p p roac h  i s  to w r it e  c o r rect 
p rograms.  I n  the m i d d l e  1 970s, top-down structu red program­
m i ng was an exc i t i n g  i dea .  S o m e  peo p l e  t h o u g h t  t h at pro­
g ra m m e rs t ra ined i n  t h ose methods wou l d  be ab le to reme m ber 
every prog ra m m i n g  e rror they ever made.  The  idea was not that 
structu red p rog ra m m ing  wou ld  lead to memorably h a i r- ra is ing 
e r ro r s .  R at h e r, t h ey b e l i eved  t h at p ro g r a m m e rs t ra i n e d  i n  
structured p rogra m m i n g  wou l d  make o n l y  a few dozen e rro rs i n  
the i r  careers. I t  hasn' t  worked out  that way. 

Testi n g  programs carefu l l y  before e n hanc ing  them with new 
device w i n dows is  a good way to avoid p rob lems .  Add i ng support 
for spec ia l  dev ice w in dows when  t h e  rest of the  program is  
work ing  may i ntrod uce errors,  but t hey s h o u l d  at least be easy 
to fi n d .  

G ri t t ing you r  teeth a n d  l i v i ng  with frozen windows is  c rude, 
but not foo l i sh .  You're a l most certain l y  go ing  to get caught  with 
some frozen w indows. Why not p lan on it? J ust make sure that 
you save everyth ing  i n  your  BAS I C09 workspace after every c hange. 
I f  you f reeze that w i ndow, everyt h i ng i n  the wor kspace w i l t  be 
u n reachab le ,  and you' l l  have to fal l  back on  you r latest save f i les. 

We rec o m m e n d  a c o m b i nat ion  of  a l l  t h ree a p p ro a ches .  
P rog ram c a refu l ly ,  leave device window support o u t  as l o n g  as 
poss ib le ,  and save often .  

I n  t h i s  c h apter we w i l l  deve lop a s imp le  database prog ram t hat 
runs i n  two device w indows on one screen .  We' re go i ng to sta rt 
us ing  w indows q u ite ear ly and  t ry to b u i ld the  prog ram without 
e rrors that w i l l  drop us  i nto the debugger. 

S ETTI N G  OUT O U R  G OALS ____________________ _ 

The model  i s  s imp le .  We want to b u i l d  a program that w i l l  act 
somet h i n g  l i ke a deck of i ndex cards or a Ro lodex.  The  user 
shou ld  be able to 

• Add n ew cards 
• F l i p  t h rough  the cards 
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• Search the ca rds 
• Mod ify cards 

We' l l  put a d isplay of severa l cards at the top of the screen .  
The bottom of the  screen w i l l  h o l d  a command wi nd ow. Com­
mands f rom the bottom w i ndow w i l l  change the d isp lay i n  the top  
wi ndow.  

We' l l  have the database ru n in  text w indows. They are not as 
powerfu l  as g raph ics w i nd ows, but  they respond faster than  
g raph ics w indows and deserve a t  l east one  fu l l -s ized prog ram .  

----------------------_____________________________ T H E TOP LEVEL 

The top level of the d atabase program is  c lear enoug h that 
we ' l l  j u st w ri te  i t  down  i n  BASIC09. O u r  p roced u re i s  ca l l ed 
R o l l ad e x .  

T H E  L I STING:  R o l l adex 

PROC EDURE 
���� 
���7 
�� 1 2  

r o l l a d e x  

�� 3 8  
�� 4 6 
��4 7  
��4 D  
�� 5 7  
�� 6 6  
�� 7 5  
��8 4  
�� 9 D  l �� 
��B4 
�� B 7  
�� C B  

D I M  D B P a th : INTEGER 
D IM D BWinl , DBWin2 : INTEGER 
TYPE r e c o r d= s t a r t : INTEGER ; key : S TR I NG [ 3 2 ] ; t e xt ( S ) : S TRING [ 6 9 

] 
D IM s ub s e t ( l� ) : r e c o r d  

ON ERROR G OTO l �� 
RUN D BOpen ( D B Pa th ) 
RUN D B S t a r t ( D BP a t h , sub s e t ) 
RUN DBW indow ( DBWinl , D BWin2 ) 
RUN D B D i s p l ay ( s ub s e t , D BW in l )  
RUN D B In t e r ac t ( DB P a th , D BWinl , D BW in2 , subs e t )  
REM in c a s e  o f  e r ro r s  
ON ERROR 
RUN D B C l o s e ( D BPath , DBWinl , D BWin2 ) 
END 

What d oes t h i s  mean? We want the program to open the  
database f i le ,  select a handfu l  of  ca rds f rom i t  (ca l l ed a su bset) , 
open two w indows and d isplay the cards i n  the top wi ndow, 
process commands ( i n teract ) ,  and c l ose the database f i l e  when 
i t  is d one.  I f  there are any errors , we'd l i ke the  p rog ram to  c l ose 
everyth i ng and stop. 

The data structu res at t he top of the R o J l a d e x  p roced u re are 
part of t he top- level des i g n .  There w i l l  be 1 0  cards in the su bset, 
and each  card w i l l  h ave the  fo l l ow ing f ie lds :  

Start :  
Key: 

Text :  

The locat ion of the card in  the database f i le .  
A spec ia l  f ie ld that we' l l  use when we search 
the database. 
F ive l i nes of data. 
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STUBS ______________________________________________________ _ 

The Ro l l adex procedu re ca l ls  s ix  other p roced u res . We have 
checked R o l l adex carefu l ly  a n d  bel ieve that it wi l l  ru n without 
erro rs, but those other p rocedures a re a p rob lem.  When we a re 
test i n g  a p rocedu re,  we don 't want to worry about the p roced u res 
that it ca l ls .  

We wi l l  w rite the s i m p lest p rocedures t hat  R o l l a dex can cal l 
without fai l i n g .  These substitute p rocedures a re ca l l ed stubs. 
Writ i ng stu bs to  test Ro l l a d8X i s  easy; i t  doesn't depend on the 
behavior  of the p roced ures i t  ca l ls ,  so ent i rely empty p rocedures 
w i l l  suff ice for a l l  the stubs. 

Empty p rocedures a re enough to let us test the R o l l a d ex 

p roced ure, but s l i ght ly  m o re e labo rate stubs make debugg ing  
easier .  A l l  the R o l l a d e x  p rocedu re d oes i s  ca l l  a l ist of p rocedu res 
i n  order. We can q u ick ly  ver i fy that it is work i n g  i f  we make the 
stu bs l i ke: 

PROCEDURE DBOpen 

PR I NT " I n  O BOpen " 

END 

Stubs are n 't a lways th is s imp le. Let's look at what happens 
when we g o  to the next leve l .  

is  fa i r ly s i m p le.  I f  i t  successfu l ly  opens t h e  database 
fi le ,  it i m mediately retu rns. I f  there is no database f i le ,  it shou ld 
c reate a n ew f i l e .  T h i s  i s  a b i t  m o re c o m p l icate d ,  but  not  
o utrageous, a n d  we don 't h ave to worry about device w indows 
because t h ey h av e n ' t  been  o p e n ed yet .  H e re's t h e  O B O p e n  

p rocedu re :  

T H E  L I STIN G :  D80pen 

PROCEDURE 
�!JJOJO 
�!JJ07 
�91JOE 
919115 
JOJ01 6  
91J01C 
91J02 D  
JOJ02F 
91913 JO  lJOJO 
JOJ04B 
JO J0 5 1  
JOJ054 
JOJ07 1 
JOJ0 8 2  
JOJ08 C 
JOjJ9 6 
J09J9C  

D BOpen 
PARAM DBPath : INTEGER 
D IM errno : INTEGER 
D IM f i l e s iz e : INTEGER 

ON ERROR GOTO lJOJO 
OPEN #DBPath , " DBF i le " : READ 
END 

REM deal  with open e rrors 
e rrno=ERR 
ON ERROR 
IF errno=2 1 6  THEN \REM No db f i l e  

CREATE #DBPath , " DBF i l e "  : WRITE 
f ile s iz e : =S IZE ( f il e s i z e )  
PUT #DBPath , fi l e s iz e  
C LOSE #DBPath 
OPEN #DBPath , " DBF i le " : READ 
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99AD ELSE 
99B l ERROR errno \REM We can ' t  handle the error . Pa s s  it  on 
99DE END IF 

We can test OBOpen without chang i n g  any other procedu res .  
We c a l l  i t  from Ro l l a dex,  w h i c h  h a s  been tested w i th s ix  stu bs. 
The o n l y  change we made was to rep lace the OBOpen stub wi th  
a real program, so any prob lems are a lmost certa i n l y  caused by 
OBOpen. 

The next step is not so easy. We can't test O BS t a r t  unti l  we 
h ave a procedu re that pr i nts the subset. O BW i ndow is go ing to open 
device w indows (wh ich  sounds dangerous) . O B O i sp l a':j needs 
su bset from DB S t a r t .  O B l n te r a c  t needs everyth i n g .  Even OBC l os e  
can't be tested wi thout  open w i ndows. 

J ust o pen i n g  device w i ndows isn't dangerous. I t's se lecti ng 
w indows that can make debugg ing  d iff icu l t . We can m ake the 
OBW i ndow stu b  open and i n i t ia l ize w indows for  OBW i n l  and  OBW i n2 
without any r isk .  Th is enhanced stub lets us  test OBC l os e .  

T H E  LISTING: DBW i nS tub 

PROCEDURE 
9999 
999B 
9Mc 
991 9  
992 6  
99 59 
99 7 7  
99 7 9 

DBWindow 
PARAM DBWinl , DBWin2 : INTEGER 

OPEN #DBWin l , " /w "  : UPDATE 
OPEN #DBWin2 , " /w " : UPDATE 
RUN gfx2 ( DBWln1 , " dw s et " , 2 , 9 . 9 , 89 , 18 , 1 , 2 . 3 )  
RUN gfx2 ( DBWln2 , " dws et " , 9 , 9 , 18 , 89 , 6 , 1 , 4 ) 
END 

OBC l os e  comes out  look ing  l i ke:  

THE LISTING: D B C l os e  

DBC lo s e  PROCEDURE 
9999 
���F 
9919 
�92 2  
�� 3 4 
��4 2  
�94D 
�95 3 

PARAM DBPath , DBWin l , DBWin2 : INTEGER 

RUN gfx2 ( DBWin1 , " dwend " ) 
RUN gfx2 ( D BWln2 , " dwend" )  
RUN gfx2 ( " s e le c t " ) 
C LOSE #DBWln l , #DBW ln2 
C LOSE #DBPath 
END 

The stub for DBW i ndow is gett ing  c lose to the rea l th i ng ,  but 
we don't  k n ow i f  i t  is  work ing  correct ly ,  only that it isn 't fai l i n g  
i n  a way t h a t  stops the prog ram.  We can't see the  wi ndows i t  is 
c reat ing  u nt i l we select them,  wh ich we are not do ing  yet! 

If we write a stub  for DBD i s p l a':j that ignores the w indow path 
that is  passed to  i t  and just d u mps the contents of subset on t h e  
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scree n ,  we can use i t  to test DBS t a r t . The stub fo r DBD l sp l a ':j  looks 
l i ke t h i s: 

T HE LI STING: DBD l s p l ay . s tub 

PROCEDURE DBDisplay 

���� TYPE r e c ord=sta r t : I NTEGER ; key : S TRING [ 3 2 ] ; t e xt ( 5 ) : STRING [ 6 9 

��2 6  PARAH sub s e t  ( l � )  : r e c or cl  
� � 3 4  PARAM DBWin l : INTEGER 

)J)J3B 
)J)J3 C  D IM i ; INTEGER 
��4 3  
��44 FOR i ;  TO 1 STEP 1 
)J�5A RUN DBD i spRec ( subs e t ( i ) ) 
��67 NEXT i 

)J)J72 END 

I n  the spi rit of  keeping proce d u res so short t h at we can feel 
s u re they w i l l  work, we made the stu b  fo r DBD i sp l ay cal l  a n other  
p roce d u re: 

T HE L I STING: DBDl spRec . s tub 

PROCEDURE DBDispRe c 
��)J)J TYPE record= s t art : INTEGER ; key : STRING [ 32 ] ; text ( 5 ) : S TRING [ 6 9 

�� 2 6  PARAM sub s e t : r e cord 
)J)J2 F 
�)J3� DIM i : INTEGER 

)J )J 3 7  
��3 8 PRINT "<" ; subse t .  key ; ">" 

�)J48 FOR j : =l TO 4 
��5A PRINT sub s e t . t ext ( j ) 
)J)J66 NEXT j 

��71 PRINT s ub s e t . t ext ( S ) ; 

��7C END 

Now we can rep l ace t h e  stu b  for  DBS t a r t  w i th  a real proce­
d u re: 

T HE L I STI NG: DBS t a r t  

PROCEDURE DBStart 
���)J TYPE r ecord=st a r t : INTEGER ; ke y : STR I NG [ 3 2 ] ; t e x t ( 5 ) : STRING ( 6 9 

] 
�� 26 PARAM DBPa th : INTEGER 
��2 D  PARAM sub s e t ( l � ) : r e cord 
�� 3B 
��3C DIM i , j , errno : INTEGER 
��4B DIM f i l e s i z e : INTEGER 

228 



��5 2  GET #DBPath , f i l e s i z e  
��5 C RUN F i l l Set ( DB Path , sub s e t , 1� )  
��6 E  SEEK #DBPath , �  
��7 7  END 

The ma in  jo b  of OBS t a r t  i s  to fi l l  the subset ar ray.  The S e e l< 

state m e n t  a t  t h e  e n d  o f  t h e  p ro c ed u re e n s u res t hat every 
p rocedure that reads O B P a  th after OB S t a r t  wi l l  be ab le  to assume 
that OBP a t h  is rewound.  I t  p robably won ' t  be i mportant, but  i t  i s  
best to keep as many t h i ngs k nown as poss i b le. 

Wi thout F i l l S e t ,  OBS t a r t  o n l y  read s  f i l es l z e .  You m i g ht 
wonder why i t  even d oes that. Readi ng f i l es i z e doesn ' t  have 
anyth i ng to do with the operat ion of the p rogram - it  cou ld  be 
rep laced with a Seek statement - but i t  he lps with debugg i ng .  I t's 
n ice to k n ow the val u e  of f i l es l z e ,  and th is  G e t  is done before 
the dev ice w indows a re opened so the val u e  can be i nspected with 
the debugger .  

F i l l S e t  i sn 't the end of the l i ne .  I ts job is to f i l l  S u b s e t  with 
records f rom the d atabase f i le .  I f  there are fewer than 1 0  reco rds 
i n  the f i l e, F i 1 1 5 e t  shou ld make up enough empty- looking val ues 
to f i l l  the a rray. 

THE LISTI N G: F 1 1 1 S e t  

PROCEDURE F i l l Se t  
���� TYPE record=Start : INTEGER ; key : STRING [ 3 2 ] ; t ex t ( S ) : STRING [ 6 9  

��2 6  PARAM Path : INTEGER 
��2D PARAM sub s e t ( 1� ) : record 
��3 B  PARAM Num : INTEGER 
��4 2  
��43 D IM i , Mark : INTEGER 
��4E 
��4F IF Num=1 �  THEN 
��5B Mark : =1 
��6 2 ELSE 
��6 6  Mark : =sub s e t ( 1 � - Num) . Start+1 
��7A END IF 
��7C FOR 1 : = 1 1  Num TO 1 �  
��9� RUN DBGetRe c ( Path , Mark , sub s e t ( i » 
��A7 Mark : ==Mark+ 1 
��B2 NEXT i 
��BD END 

We suspected t h at other  p rocedu res wou l d  want to use 
F l l 1 5e t , so we gave it  some extra power. I t  need not  a lways read 
1 0  records in to S U b S 8  t .  The Num parameter tel l s  it how many 
records to read .  Th is  makes t h i ngs a l itt l e  compl i cated .  

I f  S u b s e  t i s  part ly  fu l l  when F i I I  S e t  is cal led,  F 1 1 l 5 e t  wi l l  be 
ab le to f i nd a start i ng  p lace in t h e  f i le  from the start val ues i n  
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F i 1 1 Se t . When F i l l Se t  is cal led from DBS t a r t ,  there is noth ing 
i n  Subse t ,  so F i l l  5e t has to assu m e  that  i t  shou ld  start f rom the 
beg i n n ing of the f i le .  F i l l  5e t cal ls the DBGe tRec p roced ure, wh ich  
does a random read i n  the  database fi le .  

T H E  LIST I N G: D BG e t R e c  

PROCEDURE DBGetRe c 
���� TYPE record=Star t : INTEGER ; key : S TRING [ 3 2 ] ; text ( S ) : STRING [ 6 9 

��2 6 

��2D 

��34 
�� 3 D  
� � 3 E  
��4 5  
��46 
��4 C 
��6 5 
�lJ6F 
� � 7 8  
� � 7 A  
��7B l �� 
��8F 
� � 9 2  
��A2 
��AE 
��BE 
��cc 
��D7 
��E� 

PARAM Path : INTEG ER 
PARAM RecNo : I NTEGER 
PARAM r e c : r e cord 

DIM i : INTEGER 

ON ERROR GOTO l�� 
SEEK #Path , S IZ E ( Re cNo ) + ( Re cNo - l ) *S I Z E ( r e c )  

GET #Path , re c  
S EEK # P ath , � 
END 

REM No such re cord 
ON ERROR 
r ec . ke y : =" " 
r e c . S t a r t : =RecNo 
FOR i : =l TO 5 

r e c . text ( i ) : =" "  
NEXT i 
SEEK #Path , � 
END 

Carefu l  prog ramm i ng wou ld  req u i re that we w rite D8s t a r t ,  

F i 1 1  Se t a n d  DBGe t.Rec o n e  a t  a t ime, u s i n g  stubs for the proce­
d u res that a ren't  yet f in ished.  We h aven 't selected any windows 
yet so we are not on dangerous groun d .  Why don 't you  try wri t i ng  
the  stu bs? 

We st i l l  h av e  t h ree st u b s  atta c h e d  to R o l l a d e x .  S i n c e  
D80 i a �  a n d  D B l n :. e r a c t  both rely on  w i ndows, we w i l l  f i n ish  
DBW i 'ldow. We need to have i t  select the  w i ndow on  the bottom 
of the screen .  We a lso want i t  to change the co lor  palette on  the 
screen .  The f i n ished p rocedu re looks l i ke th is :  

T H E  L ISTI NG:  08l..Ji ndow 

PROCEDURE 
���� 
���B 
��1 6 
�� 1 7  
� � 2 4  
�� 3 1  

DBW indow 

PARAM DBWin l , DBWin2 : I NTEGER 

DIM i , co lor : INTEGER 

OPEN #DBWinl , " /w" : UPDATE 

OPEN #DBWin 2 , " /w " : UPDATE 

RUN gfx2 ( DBWin l , " dws e t " , 2 , � , � . 8 � , 1 8 , l . 2 , 3 ) 
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PPS B RUN gfx2 (DBWinl , " s e l e ct " )  
P�6E 
PP6 F  FOR i : =9 T O  1 5 
9�7F READ co lor 
9�84 RUN gfx2 ( DBWin1 , "pa l e t t e " , i , co lor ) 
9PA2 NEXT i 
ppAD 
9PAE RUN g fx2 ( DBWin2 , " dwse t " , � , � , 1 8 , 8� , 6 , 1 , 4 )  
9J1D5 RUN g fx2 ( D BWin2 , " s e l e c t " )  
9�E8 END 
99EA 
JI�EB REM Colors for the p a l e t t e  i n  the n e w  windows 
Jl121  DATA $ 9S , 9 , $9 7 , $91 , $ 92 , $94 , $�3 , $�6 
91 44 DATA 9 , $ 3 F , $9 9 , $ 1 2 , $ 2 4 , $ lB , $ 3 6 , $ 2D 

The stu bs for DBD i s p l ay and  DBD i spRec a re a l ready a lmost 
rea l p rocedures. We want each card to show u p  in an overlay 
wi ndow with d i fferent colors to set them apart ,  so we add overlays 
to DBD i sp l a y. T hat, and d i rect i ng the output to  a device w indow, 
complete DBD i sp l a y  and DBD i s pRec.  

TH E LISTING:  D BD i sp l ay 

PROCEDURE DBDisplay 
9999 TYPE re cord=start : INTEGER ; key : STRING [ 3 2 j ; text ( 5 ) : STRING [ 6 9 

992 6  PARAM sub s e t ( 1� ) : r e c ord 
993 4 PARAM DBWinl : INTEGER 
993 B  
993 C  D I M  i : INTEGER 
994 3  
9P4 4  FOR i : =1 9  TO 1 S T E P  - 1  
9P5A RUN g fx2 (DBW in 1 , " ows e t "  , 1 , 19 i )  19 i ,  6 9 , 6  , MOD ( i ,  7 ) +1 ,  MOD ( i  

, 8 » 
999 4 RUN DBDis pRe c ( subs e t ( i ) , DBWin 1 )  
9J1A6 NEXT i 
�9B 1  END 

THE LISTING:  DBD i spRec 

PROCEDURE DBDis pRe c 
99519 TYPE re cord=star t : I NTEGER ; key : STRING [ 3 2 ] ; t ext ( S ) : S TRING [ 6 9 

992 6 PARAM subse t : record 
992F PARAM DBWin 1 : INTEGER 
9936 
993 7  D IM i : INTEGER 
9J13 E  
PP3F RUN gfx2 ( D BWin1 , " c l e ar " )  
9515 1 PRINT #DBWin l , " <" ; subs e t . key ; ">"  
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��6 6  FOR j : =l TO 4 
��78  PRINT #DBWin l , s ubs e t . text ( j ) 
��8 9 NEXT j 
��9 4 PRINT #DBWin l , sub s e t . text ( 5 ) ; 
��A4 END 

Now, of a l l  the procedu res cal l ed from the top leve l .  on ly  
DB l n t e r ac t is sti l l  a stub .  We a re ready to attack i t .  We know that 
the va lues i t  wi l l  be passed a re good,  and we have a work i ng 
p rocedure that p ri nts cards from the d atabase. 

The DB l n t e ra c t p rocedu re is  j u st a b ig  switc h .  I t  puts u p  a 
p ro m pt i n  the command w indow and selects actions based on 
i n put from the user. 

THE LISTI NG:  DB l n t e r a c t 

PROCEDURE DBIn t e ract 
���� TYPE r e c o r d=s t a r t : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : S TR ING [ 6 9  

��2 6  
��3 5  
��4 3  
��4F 
��5 B  
��6 2 
��6 3 
��7 6 
��78 
��8A 

��C2 
��CC 
��DE 
�np 4 
�l�F 
� l l l  
� 1 1 2  l�p 
� 1 2 7  
� 1 2 9  2�� 
p 1 3 6  
�1l1 2  
� 1 5 1  
� 1 6 �  
� 1 6 2  3�� 
� 1 7� 
� 1 7 D  
� 1 8 C  
� 1 9 B  
� 1 9 D  4�� 
�lA9 

PARAM D B Pa th , DBWin l , D BWin2 : INTEGER 
PARAM sub s e t ( l� ) : r e c o r d  
D IM c : STRING [ l ]  
D IM cmds : S TRING [ 1 2 ]  
D IM CmdNum : INTEGER 

cmds : = " FfBbS s UuAaQq " 
REPEAT 

RUN ( D BW in2 , " c le ar " )  
PRINT #DBWin2 , " En t e r  a c ommand ( Fwd , Ba ck , S rch , Upd , Add , Qu i t ) : If  

GET #DBiHn2 , c 
CmdNum : ( SUBSTR ( c , cmds ) +1 ) /2 
ON CmdNum+l GOSUB IP� . 2�P , 3�P . 4�� . 5 0P , 6 P� , 7 00 

UNTIL CmdNum=6 
END 

REM No such c ommand 
RETURN 
REM Forwar d  
PRINT #DBWin2 , "wd!l ; 
RUN DBFwd ( D B Path , sub s e t )  
RUN DBRe D i s p ( s ubs e t , DBWinl ) 
RETURN 
REM Backward 
PRI NT #DBWin 2 , ! la c k " ; 
RUN DBBac k ( DB Path , subs e t )  
RUN DBReD i sp ( s ub s e t , DBWin l ) 
RETURN 
REM S e a r ch 
PRINT #DBW in2 , " r ch " ; 
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� l B 6  
�lGA 
�lD9  
�lDB 5�� 
�lE 7 
�lF3 
�2�2 
� 2 1 3  
� 2 1 5  6 �� 
� 2 1 E  
� 2 2A 
� 2 3 E  
�24D 
�24F  7�� 
� 2 5 9  
� 2 6 6  

RUN DBSrch (DBPath , DBWin2 , sub s e t ) 
RUN DBReDisp ( sub s e t , DBWinl ) 
RETURN 
REM Update 
PRINT #DBWin2 I "pd " ; 
RUN DBUpd ( D BW in2 , subs e t )  
RUN DBD i spRe c ( s ub s e t ( l ) , DBWinl ) 
RETURN 
REM Add 
P RINT #DBWin 2 , " d d " ; 
RUN D BAd d ( DBPath , DBWin2 , subs e t )  
RUN DBReDisp ( subs e t , DBWinl ) 
RETURN 
REM Qui t  
PRINT #DBWin2 , "uit " ; 
RETURN 

Study the tr ick i n  the l i ne  that has the SUBSTR fu nct ion .  Th is  
is a g ood techn ique to use when you have to se lect an act ion based 
on  a character. The m ost genera l  form of the tr ick uses a str i n g  
and a n  a rray o f  i ntegers. The code f o r  t h i s  would go someth i n g  
l i ke th is :  

x : =  5UB 5 T R ( c . C MD5 ) 
s e l ec t i o n : a r r a � ( x )  

From L ine 1 00 down,  D B l n t e r a c  t is  most ly cal ls to p rocedu res 
we haven't wr itten yet. We need to go th roug h  the same p rocess 
with these that we d id  with the p roced ures cal led from R o l l a d e x .  

The DBReD i s p proced u re gets heavy use .  I t  is  the p roced u re 
that w i l l  u pdate the top wi ndow. and  i t  seems pretty easy. Maybe 
we can use a ca l l to the D B D i s o  l a y p rocedu re we have a l ready 
written and tested . 

I t  tu rns out that O BO i sp l a y won't  work .  S i m pl y  reru n n i n g  
DBD i sp l ay puts a new batch o f  over lay w indows on  top o f  t h e  o l d  
ones, and i t  turns o u t  that 08-9 doesn't take k i n d l y  t o  th is.  I t  
f reezes the w indow s o  w e  can't even tel l  for s u re what went wrong.  
Perhaps we ran out of memo ry for the over lays? I n  any  case i t's 
a good th i ng  we were saving p rocedu res after each change.  

Maybe we can add a l i tt le code to D B D  i s p  1 a y  that w i l l  OW e n d  
the over lay w indows before i t  starts new ones. The p ro b le m  here 
is that when OB D i s p l a y is ca l led from R o l l a d e x ,  t here a re n o  
ove rl ay windows t o  OI..J e n d .  Maybe we can t ry o W e n d  a nyway. 
Clos ing a w indow that isn't there m i g ht j ust retu rn an error .  

We don 't suggest that you try i t .  I t  d id n 't j ust f reeze o u r  
window; i t  c rashed OS-9 s o  bad l y  that we h a d  t o  g o  back t o  R S­
DOS before we cou ld  get OS-9 started aga i n .  

W e  k n o w  that when D B R e D i sp i s  ca l led ,  there a re 1 0  over lay 
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wi ndows active. Try ing  to make D B D i sp l a y serve two purposes 
tu rned out to be a bad i dea. We' l l  have DBReD i sp OWend the over lay 
w indows and then cal l  D BD i s D l a y .  

THE LISTI NG: D B R e D i sp 

PROCEDURE 
���� 
��2� 
��2E 
��3 5 
��3 6  
��3 D  
��3 E 
��4E 
��6 �  
��6 B  
��7A 

D BReD is p  
TYPE r e cord=key : STRING [ 3 2 ] ; 
PARAM subs e t ( l� ) : r e cord 
PARAH DBYin : INTEGER 

DIM i : INTEGER 

FOR i : =l TO lJil 
RUN g fx2 ( DBYin , " owend " )  

NEXT i 
RUN DBDisplay ( s ubs e t , D BYin) 
END 

text ( 5 ) : S TRING [ 6 9 ]  

Except that we h aven 't yet seen the data it  d isplays change, 
D B R eD i sp seems to work f ine .  

S i nce we have an e m pty database, the D B  A d d  p rocedu re wou ld  
be a good p lace to  start .  I t  m ay be  the m ost d ifficu l t  p rocedure 
we could p ick ,  but  we need i t  now. 

Fou r  steps a re requ i red to add a record to the database fi le. 

• Get the new record from the user 
• Change f i l e s l ze to  reflect an add it ional  record 
• A p pend a new record to  the fi l e  
• U pdate subs e t  ( i f  n ecessary) 

They shou ld  p robab ly be done i n  fou r  separate p rocedu res, 
bu t  we're go ing  to sq uash th ree of them together .  The comp leted 
p roced u re l ooks l i ke th is :  

THE LISTI NG: DBAdd 

PROCEDURE DBAdd 
���Jil TYPE record=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : STRING [ 6 9  

] 
Jil�2 6 PARAM Path : INTEGER 
�Jil2D PARAM Yin : INTEGER 
�Jil3 4 PARAM subs e t ( lJil ) : r e cord 
JilJil42 
�Jil4 3  DIM i : INTEGER 
��4A D IM rec : record 
�Jil5 3 DIM Path2 : INTEGER 
JilJil5A D IM f il e s iz e : INTEGER 
JilJil6 1  
JilJil6 2  RUN DBEd i tRec (Yin , rec)  
JilJil7 1 GET #Path , fi l e s ize  
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��7 B S EEK #Path , �  
��8 4 OPEN #Path2 , "DBFile " : WRITE 
��9 5 f i 1 e s ize : =f i 1 e s ize+S IZE ( re c )  
��A3 r e c . Start : = ( f i 1 e s i z e - S IZE ( fi 1 e s ize ) ) /S IZ E ( re c ) 
��BB PUT #Path2 , f i l e s iz e  
��C5 
��C6 SEEK #Path2 , f i 1 e s i z e  S IZ E ( re c )  
��D6 PUT #Path2 , r ec 
��E� FOR i : =1 TO 1� 
��F� EXITIF sub s e t ( i ) . St art=r ec . S tart THEN 
�1�6 sub set ( i ) : =rec 
� 1 1 2  ENDEXIT 
� 1 1 6  NEXT i 
� 1 2 1  CLOSE # Path2 
� 1 2 7  END 

You can see that acqu i ri ng t h e  new record is  the responsi b i l i t y  
of DBEd i t Re e .  The rest o f  t h e  work is  a I / l i ned u p  after t h e  cal l to 
D B Ed i t R e e .  There's too much to do at once,  but i t  can be d i vided 
i nto steps even though it is i n  one proced u re.  

W ri t i n g  a new f i le  size without add i n g data to the d atabase 
f i le w i l l  corrupt t h e  database, but that's f i n e. There's n ot h i ng i n  
the database yet a n yway. We can stub out OBE d 1  t Re e  and d iscard 
everyth i n g  a fter 

P U T  tlPa t h2 , f 1 1 e s 1 z e  

The test p roced u re i s  as fol l ows: 

R u n  R o l l a d e x .  
Select  a for add a reco rd. 
Select q fo r q u i t .  
Put a pause i n  D B S t a r t .  
R u n  Ro l 1 a dex.  
W h e n  it  p a u ses,  step a l o n g  u nt i l  we c a n  i n s p ect r i l e s 1 z e  
( re m e m be r  that D B S t a r t reads r 1 1 e s i z e ) .  
Cont i n u e  w i t h  Ro l l a d e x  (CONT ) .  
Select a fo r add a record.  

We cont inue u nt i l we are satisf ied that  the f i le s ize i s  b e i ng u pd ated 
correct ly. Now erase the d atabase f i l e  before the in correct va l ue 
o f  F i l es i z e  causes t ro u b l e. 

We can test the next p a rt of DBRdd without  corrupti ng the 
database. After we add the next two l i nes of code and make sure 
t h a t  t h e  stu b  for D B E d  i t R e e  is p u tt i n g  som eth i n g  recog n izab l e  i nto 
the reco rds,  we run R o l l a dex. Records won't  show o n  the screen 
when we add t h e m ,  so we have to qu i t  Ro l l  a d e x  a n d  start i t  agai n .  
T h e  n e w  records w i l l  b e  p i cked u p  b y  OBS t a  r t a n d  a ppear o n  th e 
screen .  

W e  h ave to w r i te t h e  rest of t h e  p rogram i n  s i m i la r  t i n y  steps.  
There are many m o re procedu res, but the construct ion tr icks are 
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s l i ght var iat ions on the ones we have used a l ready. See the end 
of the chapter for the result .  

Select i ng  a devi ce window from a BASI C09 program makes 
near ly error-free p rogra m m i ng i m portant enough to justify a l l  
poss ib le  care i n  p rog ram construct ion .  Errors w i l l  freeze the 
w indow, leavi ng you with one p iece of i n format ion :  someth i ng's 
wrong .  I n the face of th is  p rob lem,  we bu i l t  a database system that 
is about as usefu l  as a Rolodex. 

P R I NC IPLES ________________________________________________ __ 

When the debugg ing  s ituat ion is bad, the best po l icy is to use 
t iny  procedu res and make smal l  changes between tests. Stu bs are 
an i m portant tool for t h is approac h .  

Stubs are s imp le  rep lacements for lower-level p roced u res. 
They are important in top-down prog ra m m i ng ,  but  useless in  
bottom-up p rogra m m i n g .  The analogous tool  for a bottom-up 
program mer is the d river p rog ra m .  A d river p rogram is a prog ram 
that is des igned to exercise the procedu re that it ca l ls .  A careful  
bottom-up programmer writes a d river to test each sig n if icant 
p roced u re before he trusts i t  in com bi nat ion with other real 
p rocedu res. 

POSSI BLE ENHANCEM ENTS ________________________________________ __ 

PROCEDURE 
���� 
��� 7 
��12 

��3 8  
��46 

The R o l l adex database is l i m ited to a max i m u m  of about 80 
records by f i le  s ize. The max i m u m  va lue  for an i nteger is 32,767, 
and each record is  about 400 bytes long .  The l i m i t  cou ld be g reatly 
i n c reased by cha n g i n g  F i l e s i z e to  a real n u m ber .  Do t h i s 
carefu l ly .  When a p roced u re d oesn't use F i l es i ze ,  we often used 
S i ze r  i )  or any other i nteger var iable to f ind the size of F i l eS l ze.  
S i nce real  values are larger than in tegers, th is ca l ls fo r care. 

The ed itor a lways requ i res com p lete rep lacement of a record . 
Can you adapt the S e r a  tehPad editor to solve th is  p rob lem? 

A program that pr i nts a formatted copy of  the database, or  
a select ion from it ,  wou ld be usefu l .  

T h e  DB Add proced ure i s  a l i tt le unga in ly .  Can you d iv ide i t  into 
one proced u re for each of its parts? 

Here is a complete set of the l i sti ngs :  

rolladex 
D IM DBPath : INTEGER 
D IM DBWinl , DBWin2 : INTEGER 
TYPE record=s tart : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9 

] 
DIM subs e t ( l� ) : record 
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}:J}:J4 7 
}:J}:J4D 
}:J}:J5 7  
}:J}:J6 6 
}:J}:J7 5  
}:J}:J84 
}:J}:J9D 1}:J}:J 
}:J}:JB4 
}:J}:JB7 
}:J}:JCB 

PROC EDURE 
}:J}:J}:J}:J 
}:J}:J}:J7 
}:J}:J}:JE 
}:J}:J1 S  
M1 6  
��l C  
}:J}:J2D 
}:J�2F 
M 3>J l�� 
}:J�4B 
��5 1 
>J}:J 5 4  
}:J}:J7 1 
��8 2 
}:J)18 C  
}:J)19 6  
}:J�9C 
)1�AD 
��B l 
�}:JDE 

PROCEDURE 
��}:J� 

�)12 6  
��2D 
�� 3 B  
��3 C 
��4B 
��52 
�)15C 
��6E 
�)17 7  

PROCEDURE 
��}:J>J 
}:J}:J�B 
�}:J1 6  
��1 7  
��2 4 
��3 1 
�}:J5 B  
}:J�6E 
��6F 

ON ERROR GOTO 1}:J� 
RUN DBOpen ( DBPath)  
RUN DBStar t ( DB Pa th , subs e t ) 
RUN DBWindow ( DBWin l , DBWin2 ) 
RUN DBDis p l ay ( sub s e t , D BWinl ) 
RUN DBlnteract ( DBPath , DBWinl , D BWin2 , subs e t )  
REM in c a s e  o f  e rrors 
ON ERROR 
RUN DBC los e ( DBPath , DBWin l , DBW in 2 )  
END 

DBOpen 
PARAM D B Pa th : INTEGER 
D IM errno : INTEGER 
D IM f i l e s i z e : I NTEGER 

ON ERROR GOTO l}:J� 
O PEN #DBPath , "DBF i l e "  : READ 
END 

REM d e a l  with open errors 
errno=ERR 
ON ERROR 
I F  e rrno=2 l 6  THEN \REM No db f i l e  yet  

CREATE #DBPath , " D BF i l e "  : WRITE 
f i l e s i z e : =S IZ E ( fi 1 e s i z e )  
PUT #DBPath , fi l e s i z e  
C LOSE #DBPath 
OPEN #DBPath , "D B F i l e " : READ 

ELSE 
ERROR e rrno \REM We c an ' t  han d l e  the error . Pass i t  on 

END IF 
D B S t art 

TYPE record=s tart : INTEGER ; key : STRING [ 3 2 ] ; t e xt ( S ) : STRING [ 6 9  
] 

PARAM DBPath : INTEGER 
PARAM sub s e t ( I� ) : re cord 

DIM i , j , e rrno : INTEGER 
D IM f i l e s i z e : INTEGER 
GET #DBPat h , fi l e s i z e  
RUN Fi l lS e t ( DB Pa th , sub s e t , l}:J )  
S EEK #DBPath , )1  
END 

DBWindow 
PARAM D BWin 1 , DBWin 2 : INTEGER 
D IM i , c o 1or : I NTEGER 

OPEN #DBWin1 , " /w" : UPDATE 
OPEN #DBWin2 , " /w" : UPDATE 
RUN gfx2 ( D BW in l , " dws e t "  , 2 , }:J  , }:J ,  8� , 1 8 , 1 , 2 , 3 ) 
RUN gfx 2 ( DBWin 1 , " s e 1 e c t " )  

FOR i :  =)1 TO 1 5 
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??1F 
??8 4 
??A2 
??AD 
??AE 
??D5 
??E8 
fJ?EA 
fJ?EB 
? 1 2 l  
? 144 

PROCEDURE 
???? 

fJ?26 
fJ?3 5  
fJ?4 3 
fJ?4F 
fJ1cl5B 
1c11cl 6 2  
?1cl6 3  
fJ1cl1 6  
??1 8 
1c11cl8A 

lcllclC2 
?lclCC 
??DE 
?11cl4 
lcl 11clF 
lcl l l l  
1c11 l 2  llcllcl 
1c1121  
fJ 1 2 9  2fJ? 
fJ136 
fJ142 
fJ151 
fJ 1 6 1c1 
fJ 1 6 2  3fJ� 
fJ 1 1 �  
�11D 
fJ18C  
�19B  
�19D  4�� 
lcl lA9 
�lB6  
�lCA 
�lD9 
�lDB 5�1cl 
� lE1 
�lF3 
�2�2 
� 2 1 3  

READ color 
RUN g fx 2 ( DBWinl , "pa lett e " , i , color) 

NEXT i 

RUN gfx2 ( DBWin2 , " dws e t " , � , � , 1 8 , 8� , 6 , 1 , 4 ) 
RUN g fx2 ( DBW in2 , " s el ec t " )  
END 

REM Colors for the pa lette  r e g i s ters in the new windows 

DATA $ � 5 , ? , $? 1 , $�1 , $�2 , $�4 , $� 3 , $ � 6  
DATA � , $ 3 F . $ � 9 , $ 12 , $ 2 4 , $ l B . $ 3 6 , $ 2 D  

DBInteract 
TYPE re cord=s tart : INTEGER ; key : STRING [ 3 2 ] ; t ext ( 5 ) : STRING [ 6 9 

] 
PARAM DBPath , DBWinl , DBWin 2 : INTEGER 
PARAM sub s e t ( l� ) : re cord 
DIM c : STRING [ l ]  
DIM cmd s : STRING [ 12 ]  
D IM CmdNum : INTEGER 

cmd s : =" F f Bb S sUuAaQq"  
REPEAT 

RUN g fx2 ( DBW in 2 , " c l e ar " )  
PRINT #DBWin2 , " Enter a c ommand ( Fwd , Back , Srch , Upd , Add , Qu i t ) : " 

GET #DBWin2 , c  
CmdNum : = ( SUBSTR ( c , cmds ) +1 ) /2 

ON CmdNum+l GOSUB 1 � � , 2�� , 3�� , 4�� , 5fJ� , 6�� , 1�� 

UNT IL CmdNum=6 
END 

REM No such c ommand 
RETURN 
REM Forward 
PRINT #DBWin2 , "wd " : 
RUN DBFwd ( DB Pa th , subs e t )  
RUN DBReD isp ( sub s e t , DBWin l )  
RETURN 
REM Backward 
PRINT #DBWin2 , " ack" ; 
RUN DBBack ( DBPath , sub s e t )  
RUN D BReDi s p ( sub s e t , DBW inl ) 
RETURN 
REM S earch 
PRINT #DBWin2 , " rch" ; 
RUN DBSrch ( DBPath , D BWin2 , subs e t )  
RUN DBReDi s p ( sub s e t , DBWinl ) 
RETURN 
REM Update 
PRI NT #DBWin2 , " pd" ; 
RUN DBUpd ( DBWin2 , subs e t )  
RUN DBD ispRec ( sub set ( l ) , DBWinl ) 
RETURN 
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�215 6�� 
�21E 
�22A 
�2 3E  
�2 4D 
�24F 7�� 
�2 5 9  
�2 6 6  

PROCEDURE 
���� 
���F 
��l� 
��2 2 
��3 4 
��42 
��4D 
�� S j  

PROCEDURE 
���� 

��2 6 
��2 F 
�� 3 6  
��3 7 
��3E 
��3 F 
��Sl 
��6 6  
��78 
��8 9  
��94 
��A4 

PROCEDURE 
���� 

��2 6 
��3 4  
��3 B  
��3 C  
��4 3  
��44 
��5A 

��94 
��A6 
��Bl 

PROCEDURE 
���� 

��2 6  
��2 D  
�� 3B  
��3 C  

REM Add 
PRINT #DBWin2 , " d d " ; 
RUN DBAdd ( DBPath , DBWin2 , subs e t )  
RUN DBRe D i s p ( subset , D BWin l )  
RETURN 
REM Quit 
PRINT #DBWin2 , "uit " ; 
RETURN 

DBClose  
PARAM DBPath , D BWin l , DBWin2 : INTEGER 

RUN gfx2 ( D BWinl , " dwend " )  
RUN gfx2 ( D BWin2 , " dwend " )  
RUN gfx2 ( " s e l e c t " )  
CLOSE #DBWinl , #DBWin2 
CLOSE #DBPath 
END 

DBDispRec 
TYPE record=s tart : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : STRING [ 6 9  

] 
PARAM subs e t : record 
PARAM D BWin l : INTEGER 

DIM i :  INTEGER 

RUN gfx2 ( DBWinl , " c l ear " )  
PRINT #DBWinl , " < " ; subs et . ke y ;  ">" 
FOR j : =l  TO 4 

PRINT #DBWinl , sub s e t . text ( j )  
NEXT j 
PRINT #DBWinl , subs e t . text ( 5 ) ; 
END 

DBD isplay 
TYPE record=s tart : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : STRING [ 6 9 

J 
PARAM subs et ( l� ) : record 
PARAM D BWin l : INTEGER 

DIM i : INTEGER 

FOR i : =l� TO 1 STEP 1 
RUN g fx2 ( DBWinl , " ows e t " , l , l� - i , 1� - i , 6 9 . 6 , MOD ( i , 7 ) +1 , MOD ( i  

, 8 » 
RUN D BD i spRe c ( subs e t ( i ) , DBWinl )  

NEXT i 
END 

D BBack 
TYPE re cord=S tart : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : STRING [ 6 9  

] 
PARAM Path : INTEGER 
PARAM s ub s e t ( l� ) : record 

DIM i , e rrno : INTEGER 
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��4 7 
��48 
��5 9  
��6 F  
��8 1 
��8 C 
��A9 
��AB 

PROCEDURE 
���� 

��2 6 
��2 D 
��3 4  
��42 
��4 3  
��4F 
�� 5 6  
�� 62  
��6 3 
�� 6 9  
��8 2 
��9 6 
��A2 
��B 3 
��C9 
��CD 
��E1 
��ED 
�1�3 
� 1 l 5  
� 1 l 9  
� 1 2 F  
�1 5 1  
� 1 5 B  
�15D  
� 1 5 F  

PROCEDURE 
���� 

��2 6 
��2D 
��3 B  
��3 G 
��4 3  
��44 
�� 5 5  
�� 6 6  
��8 6 
��9 3  
��9 9  

PROCEDURE 
���� 

IF sub s e t ( l ) . S tart>l THEN 
FOR i : =l� TO 2 STEP - 1  

sub s e t ( i ) : =sub s e t ( i - 1 )  
NEXT i 
RUN DBGetRec ( Path , sub s e t ( l ) . S tart - l , sub s e t ( l »  

ENDI F  
END 

DBSrch 
TYPE rec ord=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9  

] 
PARAM Path : INTEGER 
PARAM Win : INTEGER 
PARAM sub s e t ( l� ) : re cord 

DIM SKey : STRING [ 3 2 ]  
DIM key1oc : INTEGER 
DIM c : STRING [ l ]  

PRINT #Win 
INPUT #Win , " Se arch key : " , SKey 
RUN DBSrchS e t ( subs et , SKeY , key1oc ) 
IF key1 oc<>� THEN 

RUN LSh ift S e t ( sub s et , key1oc - 1 )  
RUN F i 1 1 S e t ( Path , subset , key1o c - 1 )  

ELSE 
RUN DBSrchF i 1 e ( Path , SKey , key1oc ) 
IF key 1oc<>� THEN 

RUN DBGetRec ( Path , key1oc , sub s e t ( 1 »  
RUN F i 1 1 S e t ( Path , subset , 9 ) 

ELSE 
PRINT #Win , " Key not found"  
PRINT #Win , " Pre s s  any key to con t inue "  
GET #Win , c  

ENDIF 
END I F  
END 

DBUpd 
TYPE re cord=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9  

] 
PARAM Win : INTEGER 
PARAM sub s e t ( l� ) : record 

DIM Pa th2 : INTEGER 

RUN DBEditRec (Win , sub s e t ( l »  
OPEN #Pa th2 , " DBF i l e "  : WRITE 
SEEK #Path2 , S IZ E ( Win ) +S IZE ( sub s e t ( 1 » * ( subset ( 1 ) . Start - l )  
PUT #Path2 , subs e t ( 1 )  
CLOSE #Path2 
END 

DBFwd 
TYPE record=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9 
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��26 
��2D 
��3 B  
��3 C  
��49 
��66 

PROCEDURE 
���� 
��2� 
��2 E  
��3 5 
��3 6  
��3 D  
��3E 
��4E 
��6� 
��6B 
fi�7A 

PROCEDURE 
fififi� 

fi�2 6 
fifi2D 
��3 4  
fi�42 
fifi43 
fi�4A 
f'�5 3  
JJ9 5A 
JJ� 6 1  
f'�6 2  
fi�7 1  
9� 7 B  
�fiB 4 
999 5  
��A3 
9fiBB 
��C 5  
��C6 
SJ�D6 
��E� 
��F� 
,Hfi6 
� 1 l 2  
fi l l  6 
fi 1 2 1  
912 7 

PROCEDURE 
9999 

PARAH Path : I NTEGER 
PARAH sub s e t ( l� ) : record 

RUN LShiftS e t ( sub s e t , l ) 
RUN DBGe tRec ( Pa th , s ubset ( 19 ) . S tart+1 , subs e t ( 1� »  
END 

DBRe D i s p  
TYPE record=key : STRING [ 32 ] ; text ( 5 ) : STRING [ 6 9 ]  
PARAH subse t ( 19 ) : record 
PARAH D B�in : INTEGER 

D IM i :  I NTEGER 

FOR i : ""l TO 19 
RUN gfx2 ( D B�in , " owendf! ) 

NEXT i 
RUN DBDisp1ay ( sub s e t , DB�in ) 
END 

D BAdd 
TYPE record=Star t : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : S TR ING [ 6 9  

] 
PARAH Path : INTEGER 
PARAH � in : INTEGER 
PARAH sub s e t ( 19 ) : record 

D IM i :  INTEGER 
D IM rec : record 
D IM Path2 : INTEGER 
D IM f i 1e s iz e : INTEGER 

RUN DBEd itRec (�in , re c )  
GET #Path , f i 1 e s ize 
SEEK #Path , �  
OPEN #Path2 , " DBFi 1e " : WRITE 
f i 1 e s i z e : =f 11 e s iz e+S I Z E ( re c )  
rec . Start : ( f i l e s ize S IZ E ( f i1 e s iz e » /S IZ E ( re c )  
PUT #Path2 , f i1e s iz e  

SEEK #Path2 , f i1 e s i z e  S IZ E (rec ) 
PUT #Path2 , re c  
FOR 1 : =1 T O  1 �  
EXI T I F  sub s e t ( i ) . Start=rec . St a r t  THEN 

sub s e t ( 1) : =rec 
ENDEXI T  
NEXT i 
CLOSE #Path2 
END 

LShiftSet 
TYPE reco rd=Start : INTEGER ; key : STRING [ 3 2 ] ; t ext ( 5 ) : STRING [ 6 9 

] 
PARAH subse t ( 19 ) : record 
PARAM Shift : INTEGER 
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�S1 3 C 
�S14 3 
$1$14 4  
��58 
�S16 B  
�� 76 

PROCEDURE 
S1S1�� 

$1$12 6  
S1S12 D  
S1S13 B  
$1$142 
$1$143 
S1S14E 
S1S14F 
S1S15 B  
$1$162 
$1$16 6  
S1S17A 
S1S17 C 
$1$19$1 
��A7 
�S1B2 
��BD 

PROCEDURE 
�S1S1S1 

�S12 6  
$1$1 3 4 
$1$14$1 
$1$14 7  
$1$148 
S1S14F 
$1$15$1 
�S16S1 
�S17 2 
�S17 E 
�S18 6  
�S18A 
$1$19 5 

PROCEDURE 
�S1S1S1 

�S12 6  
�S12 D  
$19 3 9 
�S14S1 
9$14 1 
9S14A 
S1S14B 
�S15 2  
995E 

DIM i : INTEGER 

FOR 1 : =1 TO 1 9 - 5h1ft 
subset ( i) : =subse t ( i+Shift)  

NEXT i 
END 

F111Set  
TYPE record=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : STRING [ 6 9 

] 
PARAM Path : INTEGER 
PARAM subs e t ( lS1) : record 
PARAM Num : INTEGER 

D IM 1 , Mark : INTEGER 

IF Num=lS1 THEN 
Mark : =l 

ELSE 
Mark : =subs et ( 1S1 - Num) . Start+1 

ENDI F  
FOR 1 : =1 1 - Num T O  1� 

RUN DBGe tRec ( Path , Mark , subs e t ( i »  
Mark : =Mark+l 

NEXT i 
END 

DBSrchS e t  
TYPE record=S tart : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : S TRING [ 6 9  

] 
PARAM subs e t ( lS1 ) : record 
PARAH SKe y : STRING [ 3 2 ]  
PARAH key1oc : I NTEGER 

D IM i : INTEGER 

FOR i : =1 TO 1$1 
key1o c : =SUBSTR ( SKe Y , suh s et ( i) . key ) 

EXITIF keyloc<>$1 THEN 
keyloc : =1 

ENDEXIT 
NEXT i 
END 

DBSrchFi l e  
TYPE re cord=Start : INTEGER ; key : STRING [ 3 2 ] ; text ( S ) : S TRING f 6 9 

] 
PARAH Path : INTEGER 
PARAH SKey : STRING [ 3 2 ]  
PARAH KeyLoc : INTEGER 

DIM rec : re cord 

KeyLoc : -S1 
S EEK #Path , SIZE ( KeyLoc ) 
ON ERROR GOTO 1$1$1 
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��6 4  
�� 6E 
��7 9  
��8C  
��9 7 
��9B  
��A5 
��A9 1�� 
��B5 

PROCEDURE 
���� 

��2 6 
��2D 
��3 4  
�� 3D 
�� 3E 
��45 
��4 6  
��4C 
��6 5 
��6F 
��7 8 
��7A 
�� 7B 1�� 
��8 F  
��9 2  
��A2 
��AE 
��BE 
��CC 
��D7 
��E� 

PROCEDURE 
���� 

��2 6 
��2D 
��3 6  
�� 3 7  
�� 3E 
�� 3F  
��5 1  
��6 7 
��77  
��9 6  
��Al 

GET #Path , re c  
WHILE NOT ( EOF (#Path» DO 
EXITIF SUBSTR( SKey , re c . key ) <>� THEN 

KeyLoc : =rec . Start 
END EXIT 

GET #Path , re c  
ENDWHILE 
SEEK #Path , �  
END 

DBGetRec 
TYPE record=S t art : INTEGER ; key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9 

] 
PARAM Path : INTEGER 
PARAH RecNo : INTEGER 
PARAM rec : record 

D IM i : INTEGER 

ON ERROR GO TO 1�� 
S EEK #Path , S IZ E ( Re c No ) + ( RecNo - 1 ) *S IZE ( re c )  
GET #Path , re c  
S EEK #Path , �  
END 

REM No such re cord 
ON ERROR 
rec . key : = " " 
rec . Start : =RecNo 
FOR i : = l  TO 5 

rec . text ( i ) : =" "  
NEXT i 
S EEK #Path , �  
END 

DBEd itRe c 
TYPE record=S tart : INTEGER ; Key : STRING [ 3 2 ] ; text ( 5 ) : STRING [ 6 9 

] 
PARAM Win : INTEGER 
PARAM rec : record 

DIM i : INTEGER 

RUN gfx2 (Win , " c lear " ) 
INPUT #Win , "Key : " , rec . Key 
FOR i : =l TO 5 

INPUT #Win , " Text l ine : " , rec . text ( i )  
NEXT i 
END 
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C H A PTER 1 6  

let  you r coco twi d d le i ts 

Note: The programs in this chapter are designed for a fuff-sized, type 
07 window. They can be modified for other windo w  sizes and types, but 
as written, they will only work correctly for one window size and type. 

Some people say that switc h i ng you r  com p uter o n  and off 
puts more wear o n  it than j u st constant ly l eaving it o n .  Thi s  cou ld  
be  an  o ld  wives' tale, o r  i t  cou ld  be a rumor started by cathode 
ray tube (the screen on  you r  computer) manufacturers. If you 
leave your mon itor on with your computer, you m ay f i nd the 
phosphor (the stuff that makes the screen l ig ht  u p) burn t  t h ro ug h 
i n  p laces where the same th i ng i s  d isplayed for long per iods. 

I f  you p rotect you r  phosphor  by tu rn i ng your mon itor off or 
turn i ng i ts b rightness way down , you can't  tel l  that you r  compute r  
i s on .  Y o u  a re l i ke l y  to  walk u p  t o  your mach i ne a n d  push its powe r  
switc h  to tu rn i t  on .  We need a way f o r  a Color  Computer t o  show 
that i t  i s  a l ive and wel l  (and on) wi thout  damagi n g  i ts mon i tor .  The 
CoCo shou ld  be able to sit around for days "twidd l i ng its t h u m bs" 
in some not iceab le  way . 

Some people wh ist le  "tune lessly" when they have noth i ng to 
do. Th is  sounds l i ke a harm less way for a computer to spend id le  
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t ime if you keep it i n  a p ri vate p lace. A q u ick l i sten wi l l  te l l  you 
i f  i t  is run n ing .  I f  you use an i n tercom as an electron ic  baby sitter, 
you can keep an ear on you r mac h i ne from anywhere i n  your  
house. The no ise of the co m p uter wh ist l i n g  m ight  keep you 
awake, but i t  certa i n l y  won 't b u rn out the phosphor on the mon itor. 

I f  endear ing  l it t le no ises from you r com puter m i g ht d isturb 
someone,  we wi l l  have to i nvent another harmless t r ick .  Perhaps 
a p rogram that keeps someth ing  on the screen without damag ing 
the p hosphor.  Our  p lan is to  put  a smal l i mage on the darkened 
screen and keep i t  moving arou nd .  No part of the screen w i l l  get 
abused because the i mage w i l l  never stay in one p lace fo r long ,  
bu t  the movi ng i mage wi l l  make i t  c lear  that  the mach i n e  is  
run n i n g .  

We are about t o  write two programs, o n e  that makes l i tt le 
noises and one that keeps a nondamag ing  d isp lay on the mon itor .  
For the suspenders-and-belt  types, OS-9 would be happy to ru n 
both p rograms at the same t ime - the low-key eq u ivalent of a 
s i ren and f lash i ng l i g hts .  

SAV I N G  THE OLD COLORS ____________________ _ 

Both p rograms w i l l  start by darken i n g  the screen .  Protect i ng  
the phosphor is the i r  off iC ia l  reason for existence and the on ly  way 
to meet that goal  is to keep the screen b lack - most ly .  Darken ing  
the  screen is  not hard ;  putt ing the  co lors back afterward is  another 
story. Lett ing the p rograms leave the sc reen dark when they f i n ish 
wou l d  be a solut ion ,  but  it wou ld be ser iously host i le behavior .  
That wou ld  be u nacceptab le .  We want to c reate fr iend l y  p rog rams.  

Se lect i n g  a n ew dev ice w indow with b l ack  b o rders and  
background  wou l d  be a s imp le  way to  darken the  screen,  but  we 
can't  use any of the standard device wi ndows by name.  The "wi ld  
card" device wi ndow, / w ,  wi l l  g i ve us an i d le  device wi ndow i f  there 
is one, but  i n  a very busy system , a l l  the device windows may be 
in use. 

Overlay windows may offer a way out of our  q uandary .  The 
wi ndow i n g  system c reates new over lay w indows whenever it  
needs them. They can preserve the screen that they cover;  t hey 
can even select the i r  own foreg round  and backg round co lors from 
the u nder ly ing wi ndow's palette. They can't change the border 
color or use a color that isn 't i n  the pa lette. 

It won't be easy to use overlay w indows. If b lack isn 't in the 
pa lette, we wi l l  have to put  b lac k  in a palette reg ister. The color 
that was i n  that reg ister wi l l  be gone.  I f  the border isn ' t  b lack ,  we' l l  
have t o  change the border co lor. There's no d i rect way t o  save 
the o ld  border color  or palette, but  we must save them if we mean 
to restore the screen to its or ig ina l  state. 

A l though there is no BASI C09 funct ion or statement that wi l l  
return  t h e  palette o r  border co lor  t o  a p rogram,  there i s  a genera l-
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p u rpose f u n ct i o n  t h at w e  c a n  a p p e a l  t o  w h e n  t h i n g s  l o o k  
d esperate. 5 y s C a  1 1  i s  t h e  m ag ic p roced u re .  I t  g ives BAS I C09 
p ro grams d i rect access to OS-9. T h i s  d i rect access to OS-9 makes 
5ysCa 1 1  a powerfu l  and dange ro u s  t oo l .  

OS-9 k n ows t h e  palette a n d  border  c o l o r  o n  a screen,  and i t  
w i l l  revea l  them t o  a n y  prog ram that k nows h ow t o  a s k .  T h e  
fo l lowing BASI C09 proced u re cal ls  1 1 , w h i c h  forwards two 
I $ Ge t S ta t system c a l l s  to OS-9.  T h e  f i rst G e t 5 t a  t g ets t h e  
contents o f  t h e  p al ette reg isters, a n d  the second one g ets t h e  
palette reg ister n u m be rs for  t h e  t h ree sta ndard screen co l o rs :  
fo reg rou n d ,  backgro u n d  a n d  border. 

THE LI STI NG: Ge t Pa l e t t e 

GetPalette 
PARAM Palette ( 1 6 ) : BYTE 
PARAH S e l e c t ions ( 3 ) : BYTE 

PROCEDURE 
���� 
���c 
�� 1 8  
��3 D  
��46 
��4D 
��5 5  
��6� 
�� 6C 
��7A 
��8 9  
��95 
��A4 
��CF 
��FB 
l H 2 7  

TYPE registers=cc , a , b , dp : BYTE ; x , y , u : INTEGER 
D IM regs : registers 
DIM code : BYTE 
code : =$ 8 D  
regs . a : =l 
regs . b : =$ 9 1  
regs . x : =ADDR ( Pa le t t e )  
RUN sysca l l ( c od e , r e g s )  
regs . b : =$ 9 6  
RUN sysc al l ( code , regs ) 
Select ions ( l ) : =regs . a  \REM Forground palette register 
S e l e c t ions ( 2 ) : =regs . b  \REM background palette reg i ster 
Se lect ions ( 3 ) : =LAND (regs . x , $FF)  \REM border pa l e tte register 
END 

O n ce we h ave a copy of t h e  palette a n d  border c o l o r, we can 
change the screen co l o rs as we see f it  and restore the o rig i na l  
va l ues a n y  t i m e  w e  l ike.  

_______________________ HUM M I NG T O  I TS ELF 

We want to write a p roced u re t h at makes you r com pute r  
darken t h e  screen a n d  make ran d o m  q u iet noises u nt i l t h e  u se r  
p resses a key. When a key i s  p ressed, t h e  p roced u re s h o u l d  
restore the screen to its orig i n a l  state and retu rn t o  its c a l l er. 

Let's start by out l in i ng the p rocedu re .  We wo n 't worry about 
d etai ls yet, j ust t he h i g h- level  f low. 

• Save the cu rrent  co lors 
• Darken t h e  screen 
• Repeat 
• Make a ra ndom noise 
• C h ec k  for a key p ress 
• U nt i l  a key is  p ressed 
• Restore the ori g i n a l  c o lors 
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I s  t hat the whole th i n g ?  Probably .  I t  conta i n s  the steps that 
generate the desired resu lt :  darken , generate no ise ,  restore the 
scree n .  

The f i rst step i sn't  a s  obvious a s  the other ones.  I t  i s  i m p l ied 
by  the last step.  If we a re g o i n g  to restore the co lors,  we m ust 
have saved them . 

Now let's look at the o ut l i ne,  l i ne by l i ne. We' l l  be ready to 
code the p rocedu re when we're done.  

We a l ready tal ked about savi ng the cu rrent  colo rs.  S i nce we 
j ust  w rote a p roced u re that gets the i nformat ion  f ro m  O S-9, a l l  
we need to do is cal l  the p rocedu re and save the val ues i t  retu rns.  

I f  we p lan ned to c lear the screen or  even write somet h i n g  on 
i t ,  we wou ld have to open an  overlay w i ndow. We can ask OS-
9 to save the data under  an  overlay w indow and restore i t  when 
the w indow is c losed . I n  th is case we don' t  need that k i n d  of he lp .  
We' re j ust g oi n g  to make noises. We don ' t  p lan to wr i te anyth ing  
on the  screen.  Whatever i s  on  the screen wi l l  d isappear when  we 
darken the  screen ,  bu t  we a ren 't g o i n g  to erase i t ,  j ust adjust the  
palette so  a / l  co lo rs a re d isp layed as  b l ack .  

S i nce the colo rs on  the screen a re contro l l ed by pa lette 
reg isters,  we can t u rn them b lack by m a k i n g  a l l  t h e  pa lette 
reg isters code for black (the code for b lack is 0) . There may be 
as many as 1 6  or  as few as two palette reg i sters in use, but  we' l l  
i g nore that. We saved a l l  1 6, s o  we m a y  as wel l  zero them a l l .  The 
g f x 2  p a l e t t e fu nction  is  the tool we need . The code w i l l  look  
someth i n g  l i ke :  

FOR i : =0 t o  1 5  
R U N  g f x 2 ( '<pa l e t te " .  i . 0 )  

NEXT i 

The next  step i n  the out l i ne  req u i res us to f i nd  a way to make 
a random noise (we l "  get the computer to make a random noise) . 
On ly  one way to make no ise is docu mented i n  the BAS I C09 manua l ,  
t h e  b e l l  funct ion o f  g f x 2 .  T h e  bel l  funct ion makes a no ise with 
a f ixed p i tch , vol u me and d u rat ion .  N ot enough for random n oises. 
We a re forced to use the 5ysCa 1 1  p rocedu re aga in .  

Look ing t h rough  the  OS-9 tec h n ical manua l  we  f i nd  5 5 .  Tone 
5 e t5 ta t .  It gets O S-9 to m ake a n oise and lets us spec i fy p i tch , 
vol ume and  d u rat ion .  I t  doesn 't let us change the t i m b re (char­
acter) of the note, but  i t's the best we can f i nd .  

Random values to  descr ibe tones can be generated by the  
BAS I C09 RND fun ct ion .  We' l l  use  i t  t h ree t imes for each sound to 
g i ve a d u rat ion ,  vol u me and f req uency. The tec h n ical  manua l  
g ives the range of va l ues i t  w i l l  accept for  eac h  parameter. These 
val ues shou ld  be:  
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D u rat ion ( length)  
A m p l i tude ( lo u d n ess) 
Freq uency (frequency)  

o to 255 
o to 63 
1 to 4095 

We want s hort, qu iet beeps. You can mod ify the val ues to yo u r  
taste , but the fol lowi ng ranges are a good start i n g  p o i nt :  

D u ration 
A m p l i tude 
Freq uency 

o to 40 
o to 20 
1 to 4095 

The descr ipt i o n  of 5 5 . Tone tel l s  u s  to squ eeze d u ration and 
ampl itude i nto one i nteger-s i zed reg ister.  To get a smal l  n u m ber 
i nto the MSB ( Most S i g n i f icant  Byte) of a n  i nteger, we m u lt i p ly 
it by 256. We' l l  calc u l ate t h e  val u e  for  t h e  X reg i ster l i ke t h is :  

r e g s . x  : =  du r a t i o n+vo l um e * 2 5 5  

After the proced u re m akes a n o i se ,  i t  shou ld  check f o r  a key 
press.  We can ' t  j u st read a c h a racter:  T h at wo u l d  m a k e  the 
p roced u re w a i t  q u i e t l y  f o r  i n p u t. We h ave t o  use t h e  I n l< e y  

proced u re. It w i l l  return  a character i f  there is  any i n put.  I f  there 
i s  no i nput,  I nkey won't  wai t ;  it j ust returns  a n  e m pty st r i n g .  

The l oop th at keeps t h e  p rocedu re w h istl i n g  w i l l  k e e p  g o i n g  
u nt i l I nl<ey gets somet h i ng other t h a n  a n  em pty stri n g .  

When the loop exits,  the p roce d u re shou ld  restore t h e  color  
i n form at i o n  i t  c h a nged.  The proced u re darkens the sc reen by 
zero i n g  a l l  t h e  pa lette reg i sters, so we h ave to set a l l  t h e  pa lette 
registe rs back to t h e i r  saved val ues. 

Now t h at we u n derstand t h e  prob le m ,  it is easy to convert the 
sol u t i o n  i n to BASIC09. Here's what i t  looks l i ke :  

T HE LISTI NG: Hu m m e r  

PROCEDURE 
���� 
��2 5 
��3 1  
��3A 
��4 1 
��48 
��4F 
��5 6 
��5D 
��6 9  
��7 5  
��7G 
��7 E 
��7 F 
��B� 
��G5 

Humme r  
TYPE re g i s t er s=cc , a , b , dp : BYTE ; x , y , u : INTEGER 
D IM key : STRING [ l J  
D IM regs : r e g i s ters 
D IM cal l code : INTEGER 
D IM note : I NTEGER 
D IM volume : INTEGER 
DIM frequency : INTEGER 
DIM durat ion : INTEGER 
DIM Palette ( 1 6 ) : BYTE 
D IM S e l ect ions ( 3 ) : BYTE 
D IM i :  INTEGER 
BASE � 

(*  Save the current pa lette and ins t a l l  a pal e t t e  
(* a l l  ful l  o f  black . 
RUN GetPalette ( Pa l e tt e , S e l e c t ions )  
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f1�D4 
f1�E4 
f1�FB 
�1�6 
�1�7 
� 12A 
�14C 
�154 
�16� 
�16B 
)l16C 
)l16E 
)llA2 
)llAF 
�lB9  
� l C 3  
�lD2 
�lE6 
�lF2 
)12)11 
)l22A 
)12 3 4  
�2 3 F  
�24� 
)126)1 
�27)1 
�28C 
�297 

FOR 1 : =)1 TO 1 5  
RUN gfx2 ( "pal ette"  • 1 , )1 ) 

NEXT i 

( *  S e t  the value s for sysca l l  that 
(* won ' t  change in the repeat loop 
callcode=$ 8E 
regs . b : =$98 
regs . a : -=l 

REPEAT 
(* P ick a random durat i on . volume , and pitch for the 
(* next note . 
durat ion : =RND ( 4� )  
volurne : =RND (2�)  
frequency : =RND ( 4� 9 4 ) + 1  
regs . x : =durat ion+2 5 6*volurne 
regs . y : =frequency 
RUN syscal l ( ca l lcode , regs ) 
(* Keep loop ing unt i l  the user h i t s  a key 

RUN inkey (key) 
UNTIL key<>" " 

C* Res tore the palette reg isters 
FOR i : =)1 TO 1 5  

RUN gfx2 ( "pa lette" , i , Pa l e t t e ( i » 
NEXT i 
END 

A T ER M I NAL ON A T E RMI NAL ___________________ _ 

You have to keep t h e  same d isp lay on a screen fo r d ays before 
it  w i l l  b u rn in to t h e  sc ree n .  Kee p i n g  a fixed i m age on the screen 
fo r seconds, o r  even fo r h o u rs ,  w i l l  do no harm. We w i l l  write a 
p rogram that shows the comp uter i s  r u n n i n g  by d isp lay in g  a s m a l l  
i mage moving a ro u n d  o n  the scree n .  The mot i o n  i s  g o o d  for t h e  
screen,  a n d  i t  m akes i t  c lear that the com puter is r u n n i n g  wel l .  

W e  a re n o t  a rt i sts, so we w i l l  use a cartoon p i ct u re of w h a t  
we see i n  f ront o f  u s ,  a Color Co m p uter,  a mon itor a n d  a mouse. 

There are two easy ways to d raw a p i ct u re on the s creen .  We 
could use the d rawing commands,  mostly L i n e and F I l l . I t's easy 
to d raw with these com mands,  but not fast. It is  fast e r  to load an 
i mage into an i mage buffer and P U T  it on t h e  screen . We' l l  do i t  
t h e  fast way. 

An i m age has to be const ructed before it can be put  i n to an 
i mage buffer. We could construct the p icture b y  d rawing i t  with  
g ra p h i cs funct ions ( L i ne s ,  C l  rc l e s and so fo rth )  and copy i t  from 
the screen to a buffer. That is the easy and sen s i b le  way to d o  
i t ,  but j ust  f o r  fun ,  we' l l  d o  it anot h e r  way. I t  is  possi b l e  to def ine 
the p ictu re in  a buffer one dot at  a t i m e. T hat's what we' l l do.  
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We have a p ict u re someth i ng l i ke th is  i n  m i n d :  

T h e  f i rst step i n  conve rt i n g  t h i s  i nto a n  i m ag e  for  t h e  Co lor  
Computer is  to d raw the p ict u re w ith  X's. 

____ xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXxxxx.xxxxxxxxxx 

xxxx XX XX XX XX XXXX xxxx 
xxxx 

XXXX XX XX XX XX XXXXXX XXXXX 

A n  icon of a Co lo r  C o m puter shou ld  be i n  co lo r. Fou r  co lors 
shou ld  be enou g h : b l ack,  wh ite, g reen and red . Now we need to 
red raw the p icture with codes for the co lors.  The u nderscores and 
X 's  wi l l  serve for b lack and wh i te. We' l l  add aster isks for g reen 
and do l lar  s igns  for red .  

XX",;'(,,>'(*">'<,,(,,'<*">'("?'(,,;,("/(,,>"c''')'('')'(''/(')'(-}('')'('),(''),(''),(''/(''k*")'(')'(xx 
-----

XX'),(**"-k')'('),(*')'( .. j("k"'(')'("l('·k·k')'(i(')'('1(')'t*"n'(')�')'<*xx 
-----

_____ xx')'<')'<*",k"k')"(")'r**"1<*')'(')t(")'("/(')'(')'(*"1(')'(")·(')'o'(')t(·:k')�XX 
_____ xx-J(')'(*.;(')'(')t(*")'(*j(··k-k�(-Irl(')t(')f(*"I(-I(')'(')'t")'(*")'(')'<XX 

XX-J(-k"k'),<')�')t(";(')'(·k')'(")'(')'("k')t(')'t')'(**i(·>,(')f('),<')f(*'l'C'')'rXX 
-----

XXin'(*')\,*,,'(*,f(")'(,,>'(*>-J(,)'(*">'(')'<*",'{'J,<,'n'(')'("k*,>'(')'(xx 

XX*i(":k**i(')'(,t(*')'(-/(y(')'('1(')'(')'<>'k'''k'lc';'(')'(''l'(*,f(')f(')'tXX 

_______ xxxxxxxxxxxxxxxxxxxxxxxxx ______ __ 

xxx.x xx xx xx X$XX $ $ $ $  

xxx.x 
xxxx xx xx xx XX xxxxxx xxxxx 
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This  p ictu re has to be converted i nto n u m bers that the Color 
Com puter can u nderstand .  S i nce we wi l l  be us ing fou r  co lors, 
each point  (cal led a p icture element or p ixe l )  i n  the i mage w i l l  need 
two bits.  

TAB LE 1 6-A: Pixel Storage 

2-co lor  
4-color  

1 6-co lor  

1 b i t  per p ixel 
2 b i ts per p ixel 
4 b i ts per p ixel  

8 p ixels per byte 
4 p ixels per byte 
2 p ixels per byte 

The two-bit  n u m ber for each p ixel in a fou r-color  i mage w i l l  
h o l d  t h e  number o f  t h e  palette reg ister for that p ixel 's co lor. 

The next step is to convert the p icture to b i ts. For t h is we w i l l  
n eed to  know which palette reg ister wi l l  go  w i th  wh ich  color. I t's 
up to us, so let's ass ign  them th is  way : 

Reg ister 
o 
1 
2 
3 

Co lor  
b lack 
w h ite 
green 
red 

Now we have to recode the co lors i n  the p icture. 

• Each _ w i l l  become 00 (b i nary 0) 
• Each X w i l l  become 01 (b inary 1 )  
• Each * w i l l  become 1 0  (b inary 2) 
• Each $ w i l l  become 1 1  (b inary 3) 

�����������������l �l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l���� 
�����������������l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l���� 
�����������������1�11�1�1�1� 1�1�1�1�1�1�1�191�1�1�191�1�191�1�1�1�1�1�1�91�1���9 
�������9����9����1�1 1 � 1 � I � J �1�1 91�1� 1�1�191�1�1�1�1� 1�1�1�1�1�1�1�1�191��1� 1���� 
���������������9�1�1 1�1�1�1� 1�1 �1�1�1�1�1 �1�1�1�1�1�1�l�l�l�l�l�l�l�l�l��l�l���� 
�����������������l�ll�l�l�l�l�l �l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l��l�l���� 
�����������������l�ll�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l��l�l���� 
9�9�����9�9����9�1�11�1� 1�191�191�1�1�1�191� 1 91�191�1�1�J �1�1�1�1�191�1��J �J ���� 
���������������P�l�ll�l�l�l�l�l�l�l�l�l�l�l�l�l�lPl�l�l�l�lPl�l�l�lPlPl��l�l���� 
��P�P���������P��l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�1�1�1�1�1�1�1�1 �1�1�1 ���9 
9�9�����������99�1�1�1�1�1�1�1�1� 1�1�1�1�1�1�1�191�1�1�l�l�l�l�l�l�l�l�l�l�l���� 
��������������������������g�����gg��gg�����g�gg�g�g����gg���g������g������g�gg�� 
���p���������������������������������������������������������������������������� 
�����������������1�1�1�1�1�1�1�1�1�1�1�lPIP1�1�1�1�1�1Pl�l�l�l������������������ 
���p�����������l�l�l�l�l�l�l�l�l�l�l�l�l�l�l� l�l�l�l� l�l�l�l�l�l���������������� 
�������������l�l�l�l�����lgl�����l�l�����l�l�����l�l�����lll�l�l������l l l J l l l l�� 
�����������l�l�l� l�l�l�l�l�l�l�l�l�l�l�lPl�l�l�l�l�l�l�l�l�l�l�l������� l�l�l�l�� 
���������l�l�l�l�����l�l�����l�l�����l�lP����l�l�����l�l�l�l�l�l�����l�l�l�l�l�� 
��9P��99�1�19191�1�1�1�191Pl�191�191�1�1�1�1�191�1�1�1�1�1�1�1�1�9������9������9 

Now we need to break a l l  that b inary d ata i nto byte-s ize 
c h u n ks and convert the c h u n ks out of b i nary. BAS I C09 understands 
n u m bers in  deci ma l  o r  hexadeci ma l .  I t's easy to convert b inary 
to hexadec ima l ,  so we' l l  a i m  for that. A byte contains eight b its 
so we' l l  b reak the i mage i nto eight-bit col u mns:  
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99999999 99999999 91919191 91919191 91919191 91919191 91919191 91919191 91919191 91919999 
99999999 99999999 91919191 91919191 91919191 9 1919191  91919191 91919191 91919191 91919999 
99999999 99999999 91911919 19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 9191 1919 19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 91911919 19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 91911919 19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 91911919 19191919 19191919 19191919 191919 19 19191919 19191919 91919999 
99999999 99999999 91911919  19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 91911919 19191919 19191919 19191919 19191919 19191919 19191919 91919999 
99999999 99999999 91919191  91919191 91919191 9191919 1  9 19 19191 91919191 9 1919191 91919999 
99999999 99999999 91919191 91919191 91919191 91919191  91919191 91919191 91919191 91919999 
99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 
99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 99999999 
99999999 99999999 91919191 9 1919191 91919191 91919191 91919191 91919 199 99999999 99999999 
99999999 99999991 91919191 9 1919191 91919191 91919191 91919191 91919191 99999999 99999999 
99999999 99999191 91919999 91919999 91919999 91919999 91919999 91 119191 9999991 1  1 1 1 1 1 199 
99999999 99919191 91919191 91919191 91919191 91919191 91919191 91919191 99999991 91919199 
99999999 91919191 99999191  99999191 99999191 99999191  99999 191 91919191  99999191 91919199 
99999999 91919191 91919191  91919191 91919191 91919191 91919191 91919191 99999999 99999999 

Look at each byte as two four-bit  g roups ,  and t rans late the 
g roups accord i n g  to the fo l lowing table :  

TAB LE 1 6-B:  Hex Translation Table 

B i ts 
0000 
0001 
001 0 
001 1 
01 00 
0 1 0 1  
0 1 1 0  
0 1 1 1  

Hex Character 
o 
1 
2 
3 
4 
5 
6 
7 

T h is g i ves us: 

�� �� 5 5  5 5  55 5 5  55 55 55 5 �  
� �  � �  5 5  5 5  5 5  5 5  5 5  5 5  5 5  5� 
�� �� 5A AA AA AA AA AA AA 5� 
�� �� SA AA AA AA AA AA AA 5� 
�� �� SA AA AA AA AA AA AA 5� 
�� �� SA AA AA AA AA AA AA 5 �  
� �  � �  5 A  AA AA AA AA AA AA 5� 
�� �� 5A AA AA AA AA AA AA 5 �  
� �  � �  SA AA AA AA AA AA AA 5� 
�� �� 55 5 5  5 5  55 55 55 55 5� 
�� �� 5 5  55 55 5 5  55 5 5  55 5� 
�� �� �� �� �� �� �� �� �� �� 
�� �� �� �� �� �� �� �� �� �� 
�� �� 55 55 55 55 55 54 �� �� 
�� �l 55 55 55 55 55 55 �� �� 
�� � 5  5 �  5 �  5 �  5 �  5 �  7 5  �3 Fe 
�� 1 5  5 5  55  55  5 5  55  5 5  �1 54 
�� 5 5  � 5  � 5  � 5  � 5  � 5  5 5  � 5  54 
�� 5 5  5 5  5 5  5 5  5 5  5 5  5 5  � �  �� 

B its 
1 000 
1 00 1  
1 0 1 0  
1 01 1 
1 1 00 
1 1 01 
1 1 1 0 
1 1 1 1  

Hex C haracter 
8 
9 
A 
B 
C 
D 
E 
F 
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And that's the tab le  ready to go  i nto BASIC09 Da t a  statements. 
See the end of the chapter for a BASI C09 p rogram that does most 
of th is  conve rs ion .  

We wi l l  cont i n ue with the p rocedu re by dO ing an  out l i ne :  

Save the screen i nformation 
Adjust the screen colors as necessary 
Set u p  an i mage b uffer for the CoCo i mage 
Set up another  i mage buffer to e rase the CoCo 
Repeat unt i l  a k ey is  p ressed 

put  the  CoCo i mage at a random locat ion 
wait  a moment 
erase the CoCo i mage 
see i f  a key has been pressed 

Restore the old colors 
K i l l  the i mage buffer 

Sav ing  the screen colo rs is  t ricky,  but  it 's a so lved prob lem.  
Luck i l y  we even put the operation i n  i ts  own p rocedu re so we can 
s imply ca l l  the Ge t P a l e t  te procedu re to save the co lor  i nforma­
t ion .  T he Hummer p roced u re d idn ' t  have to  worry a bout  sav ing  the 
contents of the screen . I t  cou ld make every co lor in the  palette 
b lack and  know that the screen was dark .  Th is  p rogram w i l l  
d isp lay an  i mage on  t h e  screen s o  w e  can't  m a k e  a l l  t h e  colors 
b lack !  

The OS-9 windowing package i nc ludes a tool  for sav ing  the 
contents of a sc reen. I f  you sta rt an over lay w i ndow over  another 
wi ndow, the contents of the bottom w i ndow can be saved , We' l l  
let OS-9 he lp  u s  out here, T h e  p rocedu re w i l l  start an  overlay 
w indow with the save switch on, and OS-9 w i l l  cover the c u r rent 
sc reen with a new over lay window. When we a re done,  OS-9 w i l l  
p u t  the  o ri g i na l  screen back ,  

Now we have to p repare the screen for the i mage. We wi l l  put  
the fou r co l o rs we need i n  the fi rst fou r palette reg isters, darken 
the screen borders ,  t u rn  off the c u rsor  and t u rn off " l og i c . "  
Remember ing to tu rn  " log ic"  off i s  t ricky - espec ia l ly s i nce most 
of the t ime  it 's not an issue, N ormal ly, OS-9 wr i tes th i ngs on the 
sc reen by j ust d rawing them in the  r ight spot. When " logic" is  
tu rned on ,  OS-9 has other ways of putt i ng  t h ings on  the screen.  
Those other ways can rea l ly mess us up,  so we a re carefu l  to tu rn 
" log ic" oft i n  case some other  p rogram l eft i t  on .  

The cartoon of  a Co lor  Compute r  has  to  go i nto an i m age 
buffer before we can ask 08-9 to d isplay it  on the sc reen .  We w i l l  
te l l  OS-9 that w e  want t o  load an  i mage with t h e  G P L o a d  g f x 2  
fUnct ion and then send the bytes t hat  def i ne t he buffer .  We' l l  have 
to do the GPLoad t r ick  agai n  for the b lank  i m age that we' l l  use to 
e rase the computer i mage. 

The G?Loa d  funct ion  needs several  arg u ments.  The g raph ics 
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type of the i mages is  fou r-color, h i g h  resolut ion .  The i mages a re 
40 p ixels w ide by 1 9  p ixels h i g h , and they use 1 90 bytes. The buffer 
g roup and buffer n u m be r  a re a p rob lem.  We can code a constant  
g roup and n u m ber  i nto the p rocedure, but i t 's a bad idea .  We' l l  
do i t  anyway, but i n  Chapter 17  we' l l  show you  a better way. 

The loop that j u m ps the i mage around on the screen shou ld  
be a lmost l i ke the mai n loop i n  Humme r .  We need one extra t r ick .  
We want  the i mage to pause for  a moment at each pos i t ion .  There 
is a pause command i n  BASI COg, but i t  i s  not the command we want 
now. The BASI C09 pause com mand puts BAS I C09 i nto Debug mode.  

One re l iab le  way to make BAS IC09 hesi tate is  to g ive i t  a bunch 
of work to do .  R u n n i ng around an em pty f O R  loop about 1 0,000 
t imes should take a noticeable i nterva l .  

When the R E P E A T  loop ends, we a re a lmost done.  We' l l  have 
to p u t  the screen back the way we found it. We' l l  restore th ree 
th i ngs :  

• The palette reg isters 
• The border  color  
• The or ig i nal  contents of  the screen 

We' l l  use the g f x2 Pa l e t  te funct ion to restore the co l o rs,  the 
g f x2 B o r d e r  fu nct ion to restore the border  color, and the g f x2 
OW end command to c lose the overlay w i ndow we've been us ing 
and restore the old screen .  

We don ' t  actua l ly  need to k i l l  the i mage buffer. The prog ra m  
w i l l  work perfect ly  without t h i s  step.  I t 's j ust good pract ice for a 
program to c lean up  after itself as m uch as possi b le .  The g fx 2  
funct ion 1 0  I l B u f f  w i l l  remove a buffer from the system .  

Remember, us i ng buffer g roup  one was a tem pora ry shortcut. 
What i f  some other prog ram also wanted to use g roup one? We 
need a standard way to choose g roup n u m bers so prog rams won't 
i n terfe re with each other. I n  the next chapter we' l l  show you a 
p roced u re ,  G e t P i d , w h i c h  w i l l  g e n e rate m o re usefu l  g ro u p  
n u m be rs .  

Here's what  the procedu re that bounces the CoCo around on 
i ts own screen looks l i ke when you put  i t  a l l  together. 

TH E LISTING:  BUSY 

PROCEDURE 
���� 
���3 
��3 6  
��6 5  
��6 8  
�� 94  
��C� 
��EC 

busy 
( �.( 
( *  Image data that ( roughly) describes a cartoon of  
( �.( a Color Computer with a monitor and a mous e .  
( �.( 
DATA $ �� , $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 �  
DATA $�� , $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5� 
DATA $ �� , $ �� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5� 
DATA $ �� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5 �  
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�118  DATA $�� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5 �  
�144 DATA $�� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5� 
�17� DATA $�� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5� 
�19C DATA $�� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5� 
�lC8 DATA $�� , $�� , $ 5A , $AA , $AA , $AA , $AA , $AA , $AA , $ 5� 
�lF4 DATA $�� , $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5�  
�22� DATA $�� , $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5� 
�24C DATA $�� , $�� , $�� , $�� , $ �� , $�� , $�� , $�� , $�� , $�� 
�2 7 8 DATA $�� , $�� , $�� , $�� , $�� , $�� , $ �� , $ �� , $�� , $�� 
�2A4 DATA $�� , $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 4 , $�� , $�� 
�2D� DATA $�� , $� 1 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $�� , $�� 
�2FC DATA $�� , $� 5 , $ 5� , $ 5� , $ 5� , $ 5� , $ 5� , $ 7 5 , $�3 , $FC 
� 3 2 8  DATA $�� , $ 1 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $�1 , $ 5 4  
�354  DATA $ �� , $ 5 5 , $�5 , $�5 , $�5 , $ �5 , $�5 , $ 5 5 , $� 5 , $ 5 4  
�38� DATA $�� , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $ 5 5 , $�� , $�� 
�3AC ( *  End of image data 
�3C� 
�3Cl  ( *  Var iab l e s  
�3CD D IM Buffer : BYTE 
�3D4 DIM palette ( 1 6 ) : BYTE 
�3E� DIM S e l e c t ions ( 3 ) : BYTE 
�3EC DIM i : INTEGER 
�3F3 DIM x , y : INTEGER 
�3FE D IM key : S TRING [ l ]  
�4�A BAS E  � 
�4�C 
�4�D 
�4�E (* Save the current pa lette and put up an overlay s c re en 
�446 (*  with the r i ght colors for the d i splay we want 
�4 7 6  RUN GetPa l e t t e ( pa l e t t e , S e l e c t ion s )  
�4 8 5  RUN gfx2 ( " owse t " , 1 , � , � , 8 � , 2 4 , � , � )  
�4A7 RUN gfx 2 ( "pale t t e " , � , $ �� ) 
�4BD RUN gfx2 ( "palette " , 1 , $ 3F )  
�4D3 RUN gfx2 ( " pale t t e " , 2 , $ 1 2 ) 
�4E9 RUN gfx2 ( " palette " , 3 , $ 24 ) 
�4FF RUN gfx2 ( " border " , � )  
�5l� RUN gfx2 ( " curo ff " )  
�51E  RUN gfx2 ( " 10gic " , " of f " ) 
�5 3 l  
�5 3 2  ( * Load the CoCo image and the bl ank image into 
� 5 6 l  ( *  image buf fers 
� 5 7 1  RUN g fx2 ( " gp load " , 1 , 1 , 7 , 4� , 1 9 , 1 9� ) 
� 5 9 l  FOR i : =� T O  1 8 9  
�5Al READ Buffer 
�5A6 PUT # l , Buffer 
�5AF NEXT i 
�5BA RUN gfx2 ( " gp load " , 1 , 2 , 7 , 4� , 1 9 , 1 9� )  
�5DA Buf fer : =� 
�5El FOR i : =� TO 1 8 9  
�5Fl PUT #l , Buffer 
�5FA NEXT i 
�6�5 
�6�6 REPEAT 
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� 6�8 x : =RND ( 6 3 9 - 4� )  
� 6 1 6  y : =RND ( 1 9 1 - 1 9 )  
� 6 2 3  RUN gfx2 ( " put " , 1 , 1 , x , y ) 
� 6 3E FOR i : =l TO 1���� 
� 6 4F NEXT i 
� 6 5A RUN gfx2 ( " put " . 1 . 2 , x . y )  
� 6 7 5  RUN inkey (key)  
� 6 7F UNT I L  key<:> " " 
� 6 8A 
� 6 8 B  ( *  Res tore the o l d  pa l e t t e  and c lo s e  the overlay window 
� 6 C 2  FOR i : =� TO 1 5  
� 6 D2 RUN gfx2 ( " palette " , i , pa l e tt e ( i» 
� 6 EE NEXT i 
� 6 F 9  RUN gfx2 ( " border" , S e l e c t ions ( 2 »  
� 7 �E RUN gfx2 ( " owend " ) 
� 7 1 B  END 

The i mage buffe r is des igned for a fou r-color screen ,  and t h e  
random screen l ocat ions are generated f o r  a 640-by-1 92 screen . 
If you don 't run t h i s  p roced u re on a type 07 g raph ics w i ndow, i t  
won't  work r ight .  

I f  you leave your com puter on a l l  the  t i m e, you shou ld  e i ther  
tu rn  the moni tor  off o r  somehow arrange to  d im the  screen .  S i nce 
we are p rog ram mers, we sneer at the  idea of d i m m i n g  the m o n i tor  
wi th  the f ront  pane l  cont ro l s ;  we solve the prob lem wi th a p rogram. 

The f i rst p rog ram was conse rvat ive .  I t  tu rned the  sc reen 
en t i re ly  b lack and i n d i cated t hat i t  was run n i ng by mak i ng cute 
no ises. P la in  BASI C09 can change the screen to  b lac k and make 
a bel l - l i ke noise, but  i t  can't  restore the o r i g i na l  colors or  make 
any other no ises. We got the extra power we needed wi th  the 
5 ',d s C a l l  p rocedu re. 

The second program was m o re adventurous than the f i rst one.  
I t  bounces a sma l l  cartoon of a Co lor  Computer aroun d  on the 
screen .  The image doesn't  stay anywhere long enough to damage 
the  screen ,  but  i t  qu iet ly  shows that  the  com puter  is  ru n n i n g .  

W e  spent  l o ts of t i m e  b u i l d i n g  t h e  i mage buffe r f o r  t h e  
computer cartoon.  We started wi th  a d rawing on  g raph paper and 
g radua l ly tu rned i t  i nto a l ist of codes that  BAS I C09 can send to 
g f x 2 .  Perhaps we learned that  we don 't want  to  do t hat  aga i n !  
P i cConv e r t  can do most o f  the  work automat i ca l ly .  

------------------------------------------------__ PRINCIPLES 

The 5 ',d 5 C a 1 1  procedu re is  a BASIC09 prog ram me r's secret 
weapon .  It b ri ngs  a l l  the power and danger  of assem bly language 
p rog ra m m i ng to B AS I C0 9 .  Look t h ro u g h  t h e  OS-9 tech n i ca l  
referen ce for a l ist of t h e  system ca l ls .  You can get a t  a l l  t h e  user­
mode system cal ls w i th  1 1 . Not i ce that i t  i s  easy to  get i nto  
bad t roub le. 
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I f  you feel l i ke you shou l d  be ab le to d o  someth i n g ,  but you 
can't f ind  any way to do i t  with BAS IC09, check the techn ica l  
refe rence .  The  S y s C a  1 1  p rocedu re g ives y o u  access to t h e  
OS-9 system ca l ls ,  a n d  every OS-9 serv ice is  ava i lab le  th rough 
some system cal l .  

POSS I BLE ENHANCEMEN TS ________________________________________ __ 

PROCEDURE 
���� 
�� 3 B  
��7 5 
��8 7  
��9 4 
��Al 
��AE 
��BB 
��C2 
��CE 
��DA 
��E5 
��F� 
� 1�6 
� 1 l 3  
�12� 
� 1 4 7  
� 1 6 E  
�1 8 1  
�187  
�lAD 
�lDC 
�lDE 
�lE8 
�lF4 
�lFF 
�2�F 
�216  

The fi rst poss i b le enhancement is  a l most req u i red. Use a 
S ,::! s C a l 1  to get the p rocedu re's process n u m be r  a n d  use the 
process n u m ber  as the buffer g roup for Busy'S i mage buffer. 

Both  H u m m e r and Bus ,::! req u i re fu l l-size screens.  Bus ,::! req u i res 
a h igh  reso l ut ion,  fou r-color  sc reen . If the sc reen att r ibutes a re 
wrong ,  the programs w i l l  malfu n ct io n .  I t  wou ld  be bette r i f  they 
checked the screen attr i butes and retu rned a fr iend ly  message if 
the att r ibutes were wrong .  It would be best if they changed the 
sc reen att r ibutes. T h i n k  about open ing a device window with the 
correct attr ibutes. 

There's noth ing  sacred a bout the CoCo icon.  Can you make 
a l i tt le p i cture of you rself  or a fr iend ?  

T H E  LISTI NG:  P i cConve r t  

P i c Convert 
REM Conve rt a p i c ture from chara c t e r s  t o  hex codes for byt e s  
REM Th i s  program works for 4 - color p i c ture s with the co lors  
REM repre s e n t e d  by : 
REM _ Color � 
REM X Co lor 1 
REM ,'< Co lor 2 
REM $ Color 3 
D IM P ixe l : BYTE 
D IM Line : STRING [ 3 2 � ]  
D IM Thi s Byt e : STRING [ l ]  
D IM i , ByteVa l : INTEGER 
D IM W1 Path , W2 Path : BYTE 
RUN gfx2 ( " dwprot sw" , " off " )  
OPEN #W1Path , " !w" : WRITE 
OPEN #W2 Path , " !w" : UPDATE 
RUN gfx2 (W1Path , " dwse t " , � , � , 1 2 , 8� , 1 2 , 1 , �)  
RUN gfx2 (W2 Path , " dw s e t " , � , � , � , 8 � , 12 , 1 , 2 ) 
RUN gfx2 ( W2 Path , " s e l e c t " )  
ON ERROR GO TO 2�� 
PRINT #W2 Path , TAB ( l S )  , " Enter P i c ture De s c r ipt ion " 
PRINT #W2 Ppath , TAB ( l�) , " Encoded P ic ture Wi l l  Appear Below" 
LOO P 

INPUT #W2 Path , L ine 
WHILE LineO'"' DO 

Thi s Byt e : =LEFT$ ( Line , l ) 
Line : =RIGHT $ ( Line , LEN (Line ) - l )  
P ixe l : =� 
FOR i : =� TO 3 
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>J 2 2 6  1>J>J 
>J 2 3 4  
>J244 
>J25>J 
>J25C  
>J 2 6>J 
>J2 6 4  
>J 2 7>J 
>J 2 7 B  
>J2 8 6  
>J2 8A 
>J 2 8 C  
>J 2 9>J 
>J 2 9 D  
>J 2A4 
>J 2 B4 
>J2BB 
>J2CB 
>J2D2 
>J2E2 
>J2E9  
>J2ED 
>J 3 1 3  
>J 3 1 7  
>J 3 1 9  
>J 3 1 B  
>J 3 1 D  
>J 3 1F 
>J 3 2 E  
>J 3 3 9  
>J 3 4 9  
>J34D 
>J 3 5 3  l 5 >J  
>J 3 5A 2 >J>J 
>J 3 6 5  
>J 3 7 7  
>J 3 8 9  
>J3 9 7  
>J3A2 

Th i s Byte : �LEFT $ ( Line , l ) 
Line : =RIGHT $ ( Line , LEN ( Line )  1 )  

EXITIF Th is Byte=" n  THEN 
IF i=>J THEN 

GOTO 1 5 >J  
ELSE 

WHILE i<=3 DO 
P ixel : =P ixe l�"'4 
i : �i + l  

ENDWH ILE 
ENDI F  

ENDEXIT 
IF Th i s Byte="_" THEN 

ByteVal : =>J 
ELSE IF Th i s By t e - " X "  THEN 

Byt eVa1=1 
ELSE I F  Th isByte=">"' '' THEN 

ByteVa l=2 
ELSE I F  Th i s Byte=" $ "  THEN 

ByteVa l=3 
ELSE 

PRINT #W1 Path , " Inva l id chara c te r  in p i c ture . "  
GOTO 1>J>J 

ENDIF 
END IF 

END I F  
ENDIF 
P ixe l : =P ixe l*4+ByteVa l 

NEXT i 
PRINT #W1Path US ING "H2 " , P ixe l ; 

ENDWHILE 
PRINT #W1Path 

ENDLOOP 
PRINT " Done "  
RUN gfx2 (W1 Path , " dwend " )  
RUN gfx2 (W2 Path , " dwend " )  
RUN gfx2 ( " s e l e c t " ) 
CLOSE #W1Path , #W2 Path 
END 
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CHAPTER 1 7  

putti ng it  al l together 

We've created many usefu l p rog ra ms. I f  we can hook them 
together t h ey w i l l  m ake a n ice package. A menu is cal led for. 

There's n ot h i ng exc i t i n g  about a menu .  The p roced u re wi l l  
be b i g ,  but m u c h  s im pler  than the prog rams we h ave been work ing 
w i t h .  Look f o r  i t  a t  t h e  end o f  t h i s  c hapter .  T h e  tr ick  is  i n  
assem b l i ng t h e  pa rts after we h ave t h e  m e n u .  

-______________ PACKI NG AND C OM B I NI NG P ROC E DUR E S  

We h ave w r itten a g reat deal  of code. BASI C09 h as t o  f i t  i tse l f  
(about 24K ) ,  the p ro g ram code, a n d  t h e  p rog ram d ata i nto 64 K 
of memory .  We h ave too m uch code for  t h i s. 

BAS I C09 1 et s  u s  pack p roced u res.  A packed p roced u re h as the 
i nformation t h at BASIC09 uses for deb u g g i n g  and ed i t ing  removed . 
Y o u  d o n ' t  w a n t  t o  p a c k  a p roced u re u n t i l  i t  i s  c o m p l et e l y  
debugged. Y o u  part i c u l ar ly  don' t  want to pack a p rocedu re u n less 
you have it saved to d is k !  Remember that a packed p roced u re can't 
be edited . I f  you pack a p roced u re wi thout  savi n g  it f i rst, you w i l l  
have to type i t  i n  aga i n  (maybe recreate i t )  i f  you eve r want to 
change i t .  
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A packed p roced u re is s m a l l e r  than t h e  u n packed procedu re 
it came f ro m ,  but  it takes a m i n i m u m  of 8K of m em o ry.  G iven t hat 
ou r p rocedu res a re mostly a few h u n d red bytes long,  t h is doesn't  
sou n d  l ike a good deal .  At 8K per p roced ure and 24K for BAS1C09, 
we c o u l d  fit f i ve packed proced u res i n to BASI C09'S workspace. 
Actual ly , we cou l d n ' t  even f i t  f ive procedu res; a program needs 
some space for var iables.  

I f  packed p roced u res take 8K ea c h ,  what 's  t h e  p o i n t  i n  
pac k i n g ?  For one t h i n g  packed procedu res are a l it t le  faster t h a n  
u n packed proce d u res. There i s  a l so a loophole  i n  t h e  8K ru le .  

The version o f  0$-9 on the Color  Com p u t e r  a l locates memory 
i n  8 K  c h u n ks.  That's why pac ked procedu res n eed a m i n i m u m  of 
8 K  eac h .  T h e  loophole  is  that  i t  a l l ocates m e m o ry to the fi le i t  i s  
load i n g ,  not to t h e  p roced u res.  I f  w e  pac k a l l  ou r procedu res i nto 
o n e  b i g  f i le ,  0$-9 wi l l  put  them a l l  i n to o n e  c h u n k  of mem ory. The 
c o m b i ned length of t h e  p rocedu res we w i l l  com b i ne is  a l m ost  1 6K ,  
s o  1 6 K w i l l  b e  t h e  s ize o f  t h e i r  b l o c k  o f  m e mo ry.  

When you run a f i le conta i n i ng many p rocedu res, 0$-9 wi l l  
try to execu te t h e  f i rst  p roced u re i n  the f i le .  I t  i s  happ iest i f  the 
name of the f i rst p roced u re is  t h e  same as the name of the f i l e .  
W e  wi l l  p u t  Menu a t  t h e  beg i n n i n g  of the f i l e  a n d  name t h e  f i l e  Menu. 

R UNB ______________________________________________________ __ 

Even with a l l  o u r  p roced u res packed i nto 1 6 K, there i sn't  
e n o u g h  space for BASI C09, our proce d u res, a n d  the m e m o ry t hey 
(part icu lar ly  S e r a  tchPad ) need to r u n .  Ru nB (at  1 2K)  is about ha l f  
the s ize of  BASI C09. RunS and the p roced u res u se 32K of  memory ,  
w h i c h  leaves pl enty f o r  d ata.  

05-9 w i l l  use RunS a u tomatica l l y  i f  you ju st type M e n u .  I t  w i l l  
not i ce t h at t h e  f i l e ,  Menu, conta i ns packed BAS IC09 p rocedu res a n d  
start Run8 to i nterpret t h e m .  T h is i s  a g o o d  tr ick ,  b u t  w e  can't u s e  
i t .  Without goi n g  i n to t h e  deta i l s ,  w h e n  you use R u n S  t h is way, 
05-9 g i ves i t  4K of m e m o ry for var iab les. There is  no easy way 
to get i t  to ask for  more m e mory. 

You w i l l  have to ru n RunB you rs e l f. Start the pro g ra m  l i ke t h i s :  

runb m e n u  tl241< 

SOM E  O THER W AR NI NG S  _________________________________ _ 

Remember  that  Se r a  t e h P a d  ex pects to f i n d  t he stand ard 
p o i n te rs loaded . Before you run Menu, l oad t h e  p o i nters:  

m e r ge /d0/sys / s t dp t rs 

You s h o u l d  p robably  use t h e  G e t P  i d  p rocedure at the end o f  
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the chapter to get a buffe r n u m ber fo r B u s t,j .  Choos ing  buffer 
n u m ber one was on ly  acceptab le as a temporary so l ut ion .  

_____________________ B U I L D I N G  THE M E N U  FILE 

Basica l ly ,  a l l we are go ing to do is pack a l l  the p roced u res 
we have wri tten i nto one f i le .  I n  deta i l ,  there's a l i tt le more to i t .  
I t  i s  easiest to b u i ld the menu f i le  in  p ieces: 

• Start a c lean BASI C09 with p lenty of memory (we use 32K) . 

• Load procedu res for the ASC I I  programs:  

A SC I I � i s t  

A S C I LT ab l e  

C o n t r o l � a m e s  

• Pack them i n to AS C I I  . c h a r s :  

p a cl<* >A S C I  I .  c h a r s  

• K i l l  the  packed procedu res: 

I< i l l * 

• Load the proced u res we used for  S c r a t c h P a d :  S c r a t c h P a d ,  

S c r o l l e r ,  S c r o l l B o t t o m ,  S c r o l l T o p ,  S c r o l l X Y ,  F i l e M e n u ,  

S c r o l l  S c r e e n ,  G e t F N a m e ,  U p d S c r e e n D a t a ,  A p p l t,j A r r o w ,  P a i n t ­

S c r e e n ,  W r  i t F  i l e ,  R e a d F  i l e , QU i t M e n u  and C l e a r B u f .  

• Pack them i nto S c r a  t c h P a d :  

p a cl<* > s c  r a  t c h p a d  

• K i l l  them : 

l< i l 1 * 

• Load the procedu res for B u s t,j  a n d  H u m m e r :  

b u s t,j  

h u m m e r 

g e t p a l e L t e 

• Pack them i n to S c r e e n S a v e r :  

p a c l < *  > s c r e e n s a v e r  

• K i l l  them:  

1 <  i l l * 
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• Load t h e  p ro ce d u res for  C a l e n d a r' :  J a n l ,  O a y s l n M o n t h s ,  
5 e t D a t e l n f o , Weel< D a y T oDa t e ,  C a l end a r' , G e t..J1on t h-.-N a m e ,  P r i n t  

M o n t h ,  W e eld n Y e a  r ,  Ca 1 c D a  t e ,  P r  i n t Weel< and NewMo n t h .  

• Pack them i nto Ca l en d a r :  

>c a l enda r ' 

• K i l l  t hem:  

I< i ! 1 *  

• Load the procedu res for R o l l a d e x :  R o l l adex, D BOpe n , DBS t a r t ,  

D8W l ndow, D B l n te ra e t ,  D B C l o se ,  D B D i spRee, D B D i sp l a ld ,  

D B 5 r O B U p d ,  D B f w d ,  D B Re D i s p ,  D B Ad d ,  L S h i f t 5 e t ,  f i 1 l 5e t , 

D B S r e h 5 e t ,  D B 5 r'Ch f i l e, DBGe tRec and D B E d i tRee.  

• Pack them i nto Ro l l adex: 

p a c l< *  r o 1 1 a de x  

• K i l l  them:  

1< 1 1 1 * 

• Load the f i na l  vers ion of M e J"\ u :  

m e n u  

• pack i t  into x: 

p a c/< * >x 

• k i l l  i t :  

I< i l l * 

• Change the  d ata d irectory to t h e  execut ion d i rectory: 

chd /d0/cmds 

• Merge everyth ing :  

m e rge x A S C I I _ch a r s  sc r a tchpad s c r e en s av e r  c a l enda r 

r o l l a dex >menu 

• Make Menu executable :  

a t  t r' m e n u  pe e 

That's a l l .  Now you can run Menu: 

runb menu 14241< 
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THE L I STING:  G e t P i d  

PROCEDURE 
9999 
992 C  
9�5 D  
9�8 5 
99C9 
9�CA 
99EF 
9�F6 
9�FF 
9196 
919E 
9 1 1D 
�128  

G e t P i d  
REM A Procedure to g e t  a programs proc e s s  id . 
REM Thi s  c an be  used  to g e t  a graph i c s  buffer that 
REM won ' t  g e t  in any o ther program ' s  way . 
REM ( Provided everyone use s  the ir proce s s  id  a s  the ir buffer 
REM numbe r )  
TYPE reg i s t e r s=cc , a , b , dp : BYTE ; x , y , u : INTEGER 
PARAM P I d : INTEGER 
DIM regs : reg i s ters 
DIM c a 1 1 code : BYTE 
c a l lcode : =$�C 
RUN sysca l 1 ( c a 1 1 code , re g s ) 
P I d : =reg s . a  
END 

THE LISTING:  M e nu 

PROCEDURE 
9999 
999C 
99 1 8  
992 3  
9�2F 
993 6  
993 7 
994E 
9959 
99 7 2  
998 7 
99A4 
�9C9 
9904 
99E 6  
99FC 
9 1 1 1  
9 1 2 3  
9 1 3 1 
9 1 4C 
9 1 5 5  
9 1 6 7 
9 1 7 ft 
9 1 9 F  
91AA 
9 1AC 1 99 
9 1 C 3  
9 I G S  2 99 
91DS  
9I F 7  
9 2 9 8  
9 2 1A 

Menu 
D IM InputChr : STRING [ l ]  
D IM Wa i t Chr : STRING [ l ]  
DIM low , hi gh : I NTEGER 
D IM Keys : S TRING [ 1 8 ]  
DIM KeyNum : INTEGER 

Keys : = " lLaAp P c G s SnNdDqQ " 
REPEAT 

RUN g fx2 ( " ows e t " , 1 , 9 , 9 , 39 , 19 , 1 , 2 ) 
PRINT II Menu " 
PRINT II 

PRINT I I  

PRINT " 
PRINT " 

PRINT " 

a :  
1 :  
p : 
c :  
s :  

D is play AS C I I  Tab l e "  
D i s p lay ASC I I  Lis t "  
ScratchPad"  
Calender "  
Screensaver 1  '. 

PRINT " n :  
PRINT " d : 
PRINT II q :  

Noi sy save r "  
Databas e "  
Quit "  

PRINT " S e l e c t ion : II • , 
GET #9 , InputChr 
KeyNum : = ( SUBSTR( Inpu t Chr , Keys ) +3 ) /2 
RUN gfx2 ( " owend" ) 
ON KeyNum GOSUB 199 , 299 , 399 , 499 , 599 , 6 99 , 7 99 , 899 , 999 

UNTIL KeyNum=9 
END 
REM Inva l i d  s e l e c t ion 
RETURN 
REM AS C I I  L i s t  
RUN g fx2 ( " ow s e t " , 1 , S , 3 , 1 5 , 2 , 1 , 3 ) 
INPUT " Lowbound : " , low 
INPUT "H i gh bound : " , h  igh 
RUN g fx2 ( " owend" ) 
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� 2 2 7  RUN ASC II_L i s t ( l ow , h igh ) 
�2 3 6  GET #}, , 'Wa it Chr 
� 2 3 F  RETURN 
� 2 4 1  3 � �  REM A S C I I  Tab l e  
� 2 5 2  RUN ASC I I  Tabl e 
�2 5 6  GET #}' , Wa it Chr 
� 2 5 F RETURN 
� 2 6 l  4�}.l REM S c r a t chpa d 
j<J 2 7 1  RUN S c r a t chPad ( S cratch S t a t e )  
�2 7 B  RETURN 
fJ2 7 D  5fJ� REM Ca l en d e r  
� 2 8 B  RUN C a l ender 
j<J 2 8 F  RETURN 
j<J 2 9 1  6fJ� REM Run s cr e e n s  aver 
j<J 2 A 6  RUN bus y  
fJ 2AA RETURN 
j<J 2 AC 7fJfJ REM run n o i s y  s c re e n s aver 
fJ 2 C 7  RUN hummer 
}92CB RETURN 
}9 2 G D  BfJfJ REM run d a taba s e  
}92DF RUN r o l l a d ex 
}92E3 RETURN 
fJ2E5 9fJfJ REM qu i t  
� 2 EF RETURN 

POSSI B L E ENHANCEMENTS ______________________________________ _ 

The Menu p rocedu re wou l d  work much better if i t  o pened 
over lay windows for some of the  other p rocedu res to run i n .  
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special ite m s  i n dex 
+ '  ed i t i n g  command 52 
-' ed i t ing command 52 
-z opt ion 62 
IdO ______ � _________ 6 
/d 1 6 
M d  1 �  
/term 1 9, 42 
/w1 thro u g h  Iw7 _ _ _  20 
CLEAR key _ 21 , 3 1 , 37, 4 1 , 74, 82 
CTRL-;r 1 5  
CTRL-A _ _____________ 1 3, 63, 82, 1 03 
CTRL-C 1 4  
CTRL-CLEAR _______________ 66 
CTRL D 1 4  
CTRL-E ___ ____ __ _ ___ _  ____ 1 5  
CTRL-ESC 1 4  
CTRL-H 1 2  
CTRL-W 1 3  
CTRL-X 1 3  
ESC 66 
�p 1 4  

g e n e ral i n dex 
Alarm Cloc k  p rogram 1 33 
A m persand 28, 59 
A n i mation 1 76,  1 77 
ASC I I  __ _ __ 1 55 
Asteri sk  56, 70 
Autoex proced u re _ _ _____ ___ � __ 1 53 
Ava i l a b l e  col ors __ �____ _ _______ 40 
Bac k  a rrow key 1 2  
Bac kground patterns 81 
Bac kgrou n d  task 28, 29 
BAC K U P  _ 5, 6, 8 , 1 0, 1 5 1 
BAR (gfx2 funct ion ) ___________ 1 75 
BAS E  1 58 
BAS I C09 86, 1 08 , 1 1 3 
BAS I C09 struct u re 1 36 
BAS I C09 co m mand mode _ 86 
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BAS I C09 edi t  mode 87 
BAS I C09 i ntroduct ion  85 
BASI C09 To u r  G u ide _ 86 
Beep command 1 25 
B l a n k s  i n  st r ings ___ 1 93 
Boot ____ _ _  . ____________ 3 
Bottom u p  201 
BREAK key ____ 1 5  
Buffer _ _ _  1 06 
BU ILD _ 25, 49 
Byte vari ab les 1 78, 1 79 
C' ed i t i n g  co m mand 52 
Changing d i s k  stepp i n g  rate 1 44 
Character posit ion 79 
CHD . 1 40, 1 4 1 
Ch i l d  processes 65 
C H X  1 41 



Closing overlay windows 
Cis command 
Cis p roced u re 
C M OS d irectory 
COBBLER 
Colors 
Color m ix i n g  
Colors,  n u m ber of 
Command l ine 
Command l ine p ro m pt 
Com ment l ines 
Com ments 
Complete path l ist 
Computer lang uages 
Concu rrent task 
CONFIG 
CR EATE 
CRT fat igue 
Cu rrent data d i rectory 
Cu rrent execution d i rectory 
Customizing the shel l  f i le 
DA T A statement 
Data d i rectory 
Data memory a rea 
DATE 
Defa u lt drive 
D E I N ll 
Device descri ptors 
Device d rivers 
Device win dows 
Device window end 
Device window set 
Devices 
D I R  
D i rectories 
Disk drives 
D I S P LAY 
D raw a l i n e  and move 
D raw pOinter 
Drawi n g  a box 
D rawi ng and windowing tools 
Drawing p rog ra m  
D rawX proced u re 
D rawX_BAS 
DSAVE tool 
D U M P  tool 
Dupl icate code 
DWSet 
ECHO 
E D I T  
Ed iti ng a fi le 
Ed it ing com mands 
Editor 
Engl ish lang uage tools 
E rrmsg f i le  
Error  # 1 89 
Erro r #207 
Error #21 6 
E rror messages 
Errors 
Escape key 
EX command ------- - - - , --

Executable attri bute 

47 
1 1 5 
1 1 4  

24, 25, 1 1 1 ,  1 38 
1 45 

1 70-1 73 
1 72-1 73 
1 70, 1 7 1 

58 
29 
56 
70 

1 39 
85 
28 

1 48 
224 
245 

26, 1 40, 1 41 
30, 1 1 5 , 1 41 

1 52 
1 58 

25 
37 
21 

1 46 
26, 31 

20, 1 48 
20, 38 

36, 38, 223 
63 
43 

1 54 
1 1 , 1 2, 22, 26, 1 41 

25, 1 38 
2 

25, 35, 4 1 , 80, 96 
1 04 

95 
94 
93 

1 27 
1 04 
1 09 
1 5 1  

76 
1 67 

43, 45 
71 , 86 

51 
49 
53 

50, 1 79-1 90, 1 91 
1 1 6  

1 2, 23 
96 
87 

1 1 ,  86 
37 

200, 208 
1 4  

________ 31 , 48 
1 27 , 264 

Exec ut ion d i rectory 25 
Experi mentation 1 80, 1 90 
Extended d i rectory l ist ing 30 
F$Alarm system cal l  1 33 
Fami l ies of processes 65 
File attr ibutes 264 
F i les 1 93 
F i l i n g  system 1 38 
F i l l i n g  an object 98 
FOR MAT 5-7 
Formatt ing a d i s k  _ 5 
FORTRAN variable naming 1 58 
FREE 7 
Frozen windows 223, 224 
G CSet command 80, 81 , 83 
Geometric sh apes 91 
G ET 1 67 
Gett i n g  o rgan ized 1 37 
Gett i n g  rid of shel l  48 
GetX p roced u re 1 06 
GetX_BAS 1 1 0 
Gfx 2  88, 1 1 4, 1 1 6, 1 25 
G lobal change commands 54 
GOSUB (on)  1 88, 1 89, 265 
GOTO 1 67 
G PLOAD 254, 255 
G raph paper 94 
G raphics C u rsor Set 81 
G raph ics cu rsors 80, 83 
G raph ics pr imit ives 78 
G raphics window 39, 47, 79, 82 
G reen screen 1 9  
H E LP 26,  23 
Helpmsg f i le  23 
Hexadec i mal  161  
Hexadec i m a l  to dec i m a l  253 
H i g h  reso l ut ion m ouse 1 1 3  
H o u rg l ass g raphics c u rso r 80 
I -code module 1 1 5, 1 42 
I DENT 1 0 , 1 1 6, 1 5 0  
I mage buffer n u m ber  255 
I mage buffers 250 
I ncremental  deve l opment 89 
I ndiv id u a l  commands 27 
I N l l  2 1 , 31 , 41 , 42 
I NS L I N  1 97, 1 98 
I nstant g ra p h i cs window 75 
I nte rmed iate code 1 41 ,  1 42 
I n terrupt key 1 4  
I nvis ible d raw pOinter _ 96 
Kernal 64 
Keyboard mouse 1 6  
L '  ed i t i n g  command 52 
L ibrary code 21 7 
L I ST 1 4, 29, 50 
LOAD _ __ 7 
LOG I C  254 
M A K D I R  1 50 
Making a g racefu l exit 1 6  
Mak ing addit ional  VDG windows 66 
M D I R  1 9, 26 
M E R G E  ____ ____ _ _ _ _  4 1 , 77, 1 04, 1 27 
Merg i ng d isplay f i les 1 04 
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Merg i n g  fonts ____________ 42 
Merg i n g  modu les 1 1 5  
Merg i ng tem porary f i les 1 26 
M ix ing colors 1 72, 1 73 
MOO BUSTER 1 50 
M O O PATCH 1 44 
Mod u le d i rectory 1 1 5 
Module l i b rary 1 49 
Modu les 1 9  
Modu les d i rectory 1 48 
M O NTYPE R 21 
M u lt i-Pak I nterface 2 
M u lti-Vue 37 
Objects and verbs 92 
ON G O S U B  232 
One d isk  d rive ____________ 9 
Organiz ing a floppy disk 1 38 
Organiz ing a hard disk 1 43 
OS9: pro m pt 4, 25 
OS9Boot f i le  1 38, 1 46 
OS9Gen com mand 1 50 
O utside i n  development 21 2 , 2 1 3  
Overlay menus 1 93, 1 94. 265 
Overlay wi ndow 38, 254 
Overlay window set 44 
Overlay windows (cl osi ng)  233 
Overlay wi ndows 36 
OWS� « 
PACK command 1 1 4  
Packed proced u res 261 -264 
Palette (sav i n g )  246, 247 
Palette 1 69-1 78, 230-231 
Parameters ( n u m ber of) 1 64 
Parent processes 65 
Patch fi Ie 1 45 
Patching repeat key speed 1 45 
Path descri ptors 1 48 
Path name not found error 1 1  
Pixel posit ion ____________ 79 
Pixels ____________ 39, 78, 252 
Pr im it ive d rawi ng tools 91 
Pr int ing a hard copy 97 
Problem decomposit ion ___ 1 67, 1 68, 1 85, 1 90 
Proced u re f i le  28, 32, 49, 63, 67 
Proced u re Shapes 99 
Proced u re Size 1 67 , 1 68 
Process 3D, 65 
Process 1 0  265 
PROCS tool 65 
Prod uctivity ____________ 2 1 1  
Program development __ 89, 1 67 , 1 68, 1 90, 201 
Prog ra m  enhancement 1 91 
Prog ra m m i ng 85 
Pro m pt 4 
PUT G raph ics C u rsor 81 
PUTGC comm and 83 
Reentrant 37 
Reboot ing 16  
Red i rect 46 
Red i rection 45, 46, 57, 77, 97 
Red i rect ion operators 37 
Red isplay key 1 4  
Removing device wi ndows _ 47 
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Repeat key 1 3  
RGB color mon itor 21 
Root di rectory 25, 1 38 
Rounding 215 
RS-232 pack 3 
R U N B  1 �  
SAVE command 1 1 4 
Saving a copy of a f i le 57 
Sca l i ng 1 08 
Sca l i ng feature 96 
Scratch pad 1 80 
Sc reen editor 37, 1 79-1 90, 1 91 
Screen saver 245 
Screen types 00 through 08 39 
Scro l l ing 1 97 
SEEK 226 
Select ing an object 92 
Semicolon 27 
Sequential  commands 27 
Sett ing up an envi ron ment 67 
Shapes-BAS 1 08 
Shel l 25, 28, 30, 3 1 , 37 , 38, 82, 1 94 
SH IFT-back arrow ___ 1 3  
Shift lock 1 5  
Slow programs 1 81 
Sound 245, 248 
Sound characteristics 249 
Speed 1 81 
Standard i n p ut redi rected 74 
StartApps proced u re 68, 71 
Start i n g  a new process 64 
Start-up f i le 68,  1 38 
Stdfonts f i le  42, 66, 76 
Std pats 4 f i  Ie 1 33 
Stdptrs f i le  1 33 
String variables 1 82-1 84 
Stripped down system disk 1 49 
Stripshel l  proced u re 1 52 
Stub procedu res 226-236 
S u b d i rectories 1 42 
Su brouti nes 224 
SYS d i rectory 1 2 , 23, 1 38 
SYSCALL 247, 265 
System disk 6 
System m aster d isk 5, 9 ,  20 
Test ing a proced u re f i le  1 52 
Text on ly  wind ows 36 
TMOOE 1 3, 1 5, 20, 1 47, 1 48, 1 94 
Toggle 1 5  
Tool k its 59 
Top down 201 
Top down development 2 1 2, 2 1 3  
T R  command 59 
Truncation 2 1 5  
Type ahead 1 5 
Type FF window 39 
U N L I N K  8 
U n pri ntable cha racters 1 56 
U ppercase lock 1 5  
User d i  rectories 1 38 
Using p i pes 1 49 
Ut i l ity programs 1 43 
VOG device 42 



Visual desktop 37 
Wait key 1 3  
WCREATE 35, 43, 45, 62 
Window device descriptors 1 49 
Window devices 30 
Window selection (CLEAR key) _� .... __ ._ 224 
Window selection ( prog ra m )  _�� ... __ 224, 231 
Window siz.es 40 
Wi ndowi ng system 20 
Working d i rectories 25 
Working on several projects 67 
Working system disk _ _ __ �.� .�_ 5 , 1 9, 1 1 3 
Working with patterns 98 
Work i ng without stopping 68 
Writ ing tools in mem ory 32 
X M ODE 1 48 
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Also A vailable from Radio Shack . . .  
TH E C O M PLETE RAIN B OW G U I  D E  TO O S-9 

ftadlG Ibaek 

Add to you r  05-9 reference l i brary! 
I f  you h aven't already discovered t he first book on 
OS-9 by Dale Puckett and Peter Dibb le, be sure to 
pick one up at t he Radio S h ac k  store nearest you _ 

TOday's program mers use s hort modu les of 
read able code to b u i l d  com p lex prog rams. 

The OS-9 operat ing system and the h i g h  level 
languag es it br ings you make the job easy. 

OS-9 has so many t h i n g s  g o i n g  for it that you 
need a g u i de as comprehensive and thorough 
as The Complete Rainbow G uide to OS-9 to 
show you how to tal k to OS-9 and realize t h e  
p otential  of  t h is extremely efficient i m plemen­
tati o n  of the UNIX operat i n g  p h i l osop hy.  

Co-authored by Dale L. Puckett and Peter 
Dibble - two of t h e  forem ost authorities on 
OS-9 - The Comple te Rainbow G uide to 
OS-9 de mystifies t h e  dynamic o perati n g  sys­
tem that g i ves the Co lor Computer more power 
a n d  f l ex i b i l i ty  t h an m a n y  of t h e  h i g h-cost 
comp uters o n  the market . . .  and g i ves you the 
abi l ity and confi dence to reach new p rog ram­
m i n g  heig hts.  

With The Complete Rainbow Guide to OS-9, 
you w i l l  be p repared to take f u l l  advantage of 
the m u l t itask i n g  system that is  sett i ng new 
stan dards for Col o r  Com puter progra m m i n g .  
For on ly  $ 1 6.95! 

From the Rainbow Bookshelf; Ask for Catalog Number 26-3190. 

Coming Soon - Volume II About Level II! 

I f you already have The Complete Rainbow Guide to OS-9 Level II Vol. I: A Beginners Guide to Windows and you 
also have the previously publ ished The Complete Rainbow Guide to OS-9, you ' l l  want to be watching for the 

next book by the Puckett/Dibble team. Volume I I  of The Complete Rainbow G uide to OS-9 Level II wil l  provIde a 
comprehensive look at the power and versat i l ity of OS-9 Level I I ,  picking up where the other books have left off and 
cortinuing in the sane step, by-step rranner that characterizes the teaching sty le of Da le Puckett and Peter Dibble. 
Release is  expected in the Summer of 1 988. 
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The Technology Store'· 

A OIVISION Of IANDY CORPORATiON 



T H E O S-9 
EVO L UT I O N  
CO NTI N U E S . • • 

. . . i n  TH E RAI N BOW, 
t h e  Color Com puter Month ly Magazine. 

Keep i n fo rmed o n  the latest OS-9 developments 
with Dale Puckett's month ly  co l u m n ,  " K I SSable 
OS-9 ,"  a long with reg u l a r  featu res by OS-9 experts 
and authors i nc l u d i n g  Peter D i bb le .  

S u bscr ibe to T H E  RAI NBOW, the # 1  authority for  
deta i led, u p-to-date i nformation about  everyth ing  
o n  the Color  C o m puter. 

Dale Puckett a n d  Peter Dibble, co-au t h o rs of The Comple te Rainbow G u ide 
to OS-9 a n d  The Complete Rainbo w G uide to OS-9 L e vel " - Vol. I: A Beginners 
G u ide to Windo ws , a re a m o n g  d ozens of Co l o r  Co m p u t e r  spec i a l i sts w h o  s h are 
t h e i r  exp e rt ise with  t h o se w h o  fo l l ow T H E  RA I NBOW®. 

T H E  RAINBOW offers u p  to 2 0 0  pages e a c h  m o n t h , 
i n c l u d i n g  as m a n y  as two dozen type- i n -and-run program 
l isti ngs, a host of art icles and as many as 20 software and 
hardware reviews - and a l l  of i t  is written exclusively for 
the Tandy Color Computer. THE RAINBOW feat u res more 
programs, m o re i n format i o n  and m o re i n-depth t reatment 
of the Tandy Color C o m puter than any other magazine. 

But what makes THE RAINBOW is its people. People l i k e  
Fred Scerbo, w h o  writes spe c i a l  p rog rams a t  t h e  request 
of readers. Experts l i ke Dick White and Joseph Kolar, two 
of the most k nowledgeable w riters o n  BASI C  C o m m u n i­
cators l i k e  Marty Goodman and Don Hutchison, who stay 
abreast of telecom m u n ications advances. Or,  Dan Dow­
nard. RAIN BOW tec h n ical c o n s u l ta n t ,  who answers o u r  
readers' toug hest questions. Ed ucators l i ke Dr. Michael 
Plog and Steve Blyn, who show how CoCo can be used 
at home o r  s c h o o l .  Advan ced p rog ra m m ers l i k e  Dale 

Puckett and Peter Dibble, co-authors of th is  boo k ,  who 
g u i d e  y o u  t h ro u g h  t h e  soph i s t i cated 08-9 o p e rat i n g  
system E l ectro n ics experts l i k e  Tony DiStefano, w h o  
expl a i n  the " i n s i d es" of t h e  CoCo. These people, and many 
others, v is it  you monthly  i n  THE RAINBOW. 

Every single issue of THE RAINBOW covers the w ide 
spect rum of i n terest in the Tandy Color Com puter - from 
beg i nners tutorials and arcade games to teleco m m u n ica­
tions and bus i ness and f ina nce prog ra ms. Helpful  u t i l i t ies 
a nd do-it-yo u rself  hardware projects make i t  easy and fun 
to expa n d  your CoCo's capab i l it ies U p  to 20 product 
reviews m o n t h l y  by i ndependent  reader reviewers take the 
g uesswork o u t  of b u y i n g  new software and h a rdware 
prod ucts. 

Join the tens of thousands who have found THE RAIN­
BOW to be an absolute necessity for their CoCo. 

Y E S !  Sig n me up fo r a o ne year ( 1 2  iss ues ) 
s ubscr ipt io n to THE RAINBOW. 

THE RAINBOW 
The Falsoft B u i l d i n g  
P.O.  Box 385 

Prospect, KY 40059 Name _. ____ . _. _. ____ . ____ .��_�_._ 

A d d ress _ .  __ . ___ _______ . 

City _ _  _ _ State ___ Z I P  __ _ 

Payment E n c l osed D, or 

Charg e  to:  V isa D MasterCard D Amer ican Express D 

My Acc o u n t  # _ _  

S i g nat u re _ _ _ _ Card Exp.  Date _ _ _  _ 

SubSCri pt ions to THE RAINBOW are 
$31 a year In the U n ited States. Can­
adian rate U.S $38. Su rlace rate to 
other counl ries U.S.  $68; air rate U . S .  
$ 1 03. A l l  subscriptIOns beg i n  W i t h  
the c u rrent issue. Please a l l o w  5 to 6 
weeks for first copy. U.S. currency 
only, please. Kentu c k y  reS i dents 
please add 5% sales tax. Prices s u b­
ject to change 

I n  order to hold down non-editorial costs, we do not  bill  
To order by p h o n e  (credit card orders only) call (800) 847-0309, 8 a . m .  to 5 p . m .  EST. For other i n q u I Cies call (502) 228-4492. 
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