


Generating Programs 
Automatically 

Let Your Apple II Do the Programming 

Wouldn't it be great if your com-
puter couJd write programs? Or if il 
could write those portions of your 
programs that you find most tedious? 
With the three utility programs 
described in this article , you simply 
answer a few questions interactively, 
and the computer automatically 
genera tes the Applesoft BASIC pro-
gram for you. 

The three programs are written in 
Applesoft BASIC1 but they can be 
easily modified to run in, and 
generate programs for, another ver-
sion of BASIC. The utility programs 
generate BASIC programs for these 
three sections: 
•Data entry section: the area where 
repetitive prompting, input, and 
range checking are performed. 
•Data output section: the part of 
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your program that requires a careful 
determination of the tabs for printing 
headings and for printing the data in 
columns where the first or last 
character or decimal point lines up. 
•Instruction section ; most programs 
begin with instructions on how to use 
them, or provide some introductory 
text. You musl be careful that the text 
doesn't wrap on the screen in the mid-
dle of words. lt is also time consum-
ing to center headings . 

To create a program using these 
utilities, simply run the utility pro-
gram and answer the questions. 
When you are finished , the utility will 
generate a BASIC program and store 
it in a text file. To use the text file, 
just EXEC it into your program , 

Listing la shows a sample dialog 

Listing 1: Products of th.e CREA TE INPUT µrogram. Listing la shows the sample dia log 
(the user"s inpu ts are indicated in lowercase) , while listing l b ;f1ows th e program 
generated in response to CREATE INPUT's queries. 
la 
ROH MAN i' VA RIA BLES '? 3 MAXIMUM ACCEPTABLE VAl..UE? 10000 

DIMENSION OF ARRAYS? 20 llANE OF VARIABLE 3 ( $ FOR STRING) 

NAflE Of' VARIABLE 1 ( $ FOR STRll G) ?qn 

?item$ PROMPT LINE FOR ON : 

PROMPT LitlE FOR ITEM: ?quant ity 

?enter produc t description DO YOU WAN T A RAllOE CHECK ( 'l 111)? y 

NAHE Of VARIABLE 2 ($ FOR STRnlG) t1111IltlJM ACCEPTABLE VA LU E? l 

?pr MAX:tMUM ACCEPTABLE VAL UE? 111!1 

PROl1PT LINE FOR PR : VAIL lllDEX FOR TERHitlAT!ON? 1 

?unit price HHllT IS THE TE:RMINl\T.rNG VA LUE? end 

DQ YOU WA.NT A RiUIGE CHE:CK (YIN)? y STARTWG PROGRAM LINE? 1000 

MINIMUM ACCEPTABLE VALUE'/ 0 INCREMENT FOR PROGRAM? 10 
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for the input program. Assume that 
you want to enter a product name, 
price, and quantity , and then print 
out a formatted invoice that shows 
quantity, product name, price, ex-
tended price, and total. These utilities 
will help you write the program, but 
they won 't do the entire job . You 
must fill in the middle , and m.odify 
the automatically generated pro-
grams where necessary . 

First, run the CREA TE lNPUT pro-
gram. After it has finished, a BASIC 
program will be generated and 
displayed on the screen. You will be 
asked if you want to save this pro-
gram on the disk, and if so, under 
wha t name . Listing lb shows the pro-
gram that results from this dialog. 

You are also asked to indicate the 
number of variables you are using, in 
this case three: ITEM$, PR, and QN. 
You are then asked to provide the 
dimensions of the arrays that these 
variables will requ ire. In this example 
we will have not more than 20 items 
on an invoice. Note that you are 
asked if you want range checks for 
numeric data only, not for string data 
such as ITEM$. 

lb 
1000 DIM ITEH$(20) , Pfl( 20 ) ,Qll(20 ) 
1010 I =l 
1020 PRillT " EtlTRY ";I 
1030 ! llPUT "EUTER PRODUCT DESCRIP'l'I O!I 

II j ITEM$( I) 
10qo I F ITEM$( I)="Ei'!O" GOTO n ee 
1050 INPUT "UNIT PRICE "; PR(l ) 
1060 IF PR( I)<O OR PR(I ) >lOOOO GOTO 10 

50 
1070 J.NP UT t1 QUAHTITY ";Qtl(I) 
1080 IF Qll(I)<1 Oil QN ( I ) >11111 GOTO 1070 
1090 I=I+l 

: GOTO 1020 



Listing 2: Sample dialog from t/1e CREA TE OUTPUT program . 

Hl1.I llAllY VARIABLES? 4 
NAME OF VARIABLE 1 ($ FOR STRIHG) 
7 Qll 
HIDTll OF F !ELD? 4 
DECD-IA L DIGITS? 0 
HEAOHIG 1? QUAN 
fl E/\DlllG 2? 
HEADillG 3? ---
Ni\ME OF VA RIA BLE 2 ( $ FOR STRillG ) 
'? ITEM$ 
WIDTH OF FIELD? 12 
HEADlllG 1? PRODUCT 
f!EAlllUG 2? DESCRIPTION 
HEADillG ]? -----------
llAllE OF VARIABLE 3 ($ FOR STRillG) 
? PR 

1-JIDTH or FI ELD? 8 
DECDlll!.. DIGITS? 2 
HEAD!trG 1? UlHT 
HEAOillG 2? PRICE: 
UEADIUG 3? -----
l<AMI:: OF VARIABLE J1 ($ FOR STRillC ) 
? EP 
WIDTH OF' FIELD? 10 
DECIMAL DIGITS? 2 
HEADlllG 1? EY.TEllDED 
llEAD! IG 27 PRICE 
HEADIIG 3? --- -----
STARTING PROGRAM LillE? 3000 
IUCREl1Et T FOR PROGRAH? 10 
SPACE BETllEEN COLUMllS? 1 

listing 3: Sample dialog from the CREA TE INSTR program. 

APPTIOXIMATELY flO\·/ !-IAIJY t.rnES? 20 
TYPE 'COllTROt.- Q• TO QUIT 
llUSHER QUESTIONS HITH 'Y ' OR ' N 1 

TYPE LJ:tlE 1 
INVOICE PROGRAM 

TYPE UN£ 2 

TYPE LlllE 3 
THIS PllOORAH WI LL PRillT AH 111V01CE Oil 
TY PE LINE II 
PURCHASE OflDER f'Oll UP TO 20 ITE!lS . 
TYPE LUfE 5 
I/HEN PROMPTED Ti'PE PRODUCT DESCRIPTION, 
TYPE LHIE 6 
UHIT PRICE AND QU AHTITY . TYPE 1 El!O 1 

YPE LINE 7 
FOR PRODUCT DESCRIPTION I/HEN DO lE , 
TYPE LDIE 8 

IllVOICE PROGRAM 

TJUS PROGRAH I/ILL PRINT All IllVOICE OR 
PURCHASE ORDER F'OR UP TO 20 ITEMS, 
IJHEN PROMPTED 1"f PE PRODUCT , 
l!NI'f PRICE AND QUANTITY . TYPE ' END ' 
FOR PRODUCT DESCR!PTIOU 1-/HEll DotlE . 

DO YOU \IAllT TO CHAtrGE A LDIE? Y · 
WHAT LmE? I 

IllVOICE PROGRAM 

lS TIIIS TliE RIGHT 1..11/E? Y 
TYPE LINE 1 

IllVOICE PROGRAM 

IHVOICE PROGRAH 

TH.IS PROGRAM WILL. PRINT AN UIVOICE OR 
PURCHASE ORDER !'OR UP TO 20 ITEMS . 
\-/HEN TYPE PRODUCT DESCRI PTION, 
UllIT PRICE AND QU AllTITY. Ti'"PE ' Elle ' 
FOR PRODUCT DESCRIPTION ITl1EN OOllE. 

DO YOU WAflT TO CHAIJGE A LIUE? N 
STARTING PROGRAM l..ltlE? 10 
IllCR&l!EflT FOR PROGRAH? 10 
l O?TA!l( 13); "INVOICE PROGRAM" 
20 ? 
30 ?"Tl!lS PROORAH WILL PRillT J\lf I/NOICE OR " 
40?"PURCfiASE ORDER F'OR UP TO 20 I TE1·1S ." 
50? PROMPTED TYPE PRODUCT DESCR IPTIOt: ," 
60?"UIHT PRICE AllD QUANT.ITY . l'YPE ' EHD"' 
70? 11FOR PRODUCT DESCRIPTION HHEll DONE ." 

Clrcle 54 on Inquiry ca rd. 

INTRODUCTORY OFFER! 
Turn your Mlcro·Computer Into a Mini-Computer. 
Try the world's# I programming language.co sou 
Finally at a price you can afford and wllh no riskl 

Introducing .. . 

NPS-MICRO-COBOL 
This is the Naval Post Graduate School Cobol 
that you 've heard so much about. Designed to 
pass the str ingent government H_ypo-COBOL 
tests used by GSA in their Complier Certification 
Program. This is the first public release ol 
version 2.1. This is an elaborate ANSI-COBOL 
subset. Comes complete wilh users manual In 
Deluxe three-ring binder. 
• Perfect lor learning COBOL. 
• Perfect for teaching COBOL 
• FREE sample programs Included 
• Runs in 24K 
• Requi res 8080, Z-801• , or 8085 and 

standard CP/M' system 
• Prov ided on standard a· disk or 

Northstar Double Density CPfM 5• 

Only $69.951 
FREE ALCOL INCLUDEDI 
FREE BONUS. All purchasers receive a 
FREE copy Of NPS-ALGOL at no extra 
cost. A favorite language In Europe, 
ALGOL Is the orlglnal structured lang· 
uage. comes with FREE sample programs. 

MONEY·BACK GUARANTEE. JI you're nol 
completely sat isfied with this soHware. You 
may return it within lilteen days for any 
reason and get a full refund. 
Send Check, Money Order or credit 
card Information and order a copy 
today! Please add S2.SO shipping 
and handling on all orders. 

credit card buyers: For Extra Fast 
service call (4151 527-7730 

---------------, Order from: The Soltware Review 
704 Solano Avenue, Albany, CA 94706 

Yes. I wanl lo run COBOL on my system! Enclosed rind 
plus S2.50 shipping/handling (CaJilo rni.i 

resrdenls please add appropriate sa les tax). I will 
receive the NPS-COBOL system plus a FREE copy ol 
NPS·ALGOL. I understand thal I rnay return the 
soil ware within 15 doys Hnot completely satisfied 
lor a full refund. 
NAME __________________ _ 

COMPANY - ------ -
STREET _ ___ ____ _ 
CITY ____________ ____ _ 
STATE ZIP _ __ _ 
AMOUNT ENCLOSED $ ___ _ 
Disk size desired: 5" a·· 
D Check Enclosed D VISA 
D UPS C.O.D. D Mastercharge 
Card number----------
Expiration Da le ________ _ 
Sfgnature -----------
0 Check here for more lnlormatlon 
CPIM IS ;. fra d o1 Oigllill Researcfl and Z·OO 1s a 
11 ademark or Z1l oo 

_________ ,......_ __ _ 
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listing 4; Tho completed i11uoice recording program. Lines 5, 1100, 2000 t!iro11gl1 2040, 
and 4000 through 4040, were added by thr? programmer. Lines 2500 thmugh 2530 Wer'I? 

eneraled by CREA TE INSTR , as were lines 10 tl1 ro11gh 70 and line 4050. All other lines 
were ge11erat1?d automatirnlly . 

5 HOllS: 
IC FFrrtlT TAB( 13) ; "l!IVOICE 
ZO PRUIT 
30 PR !llT " Tt!IS PROGRAM PRI!IT All 

WVO!CE OR " 
no PRWT "PURCliASE ORDER F'OR ll P TO 2 

0 ITEMS ." 
50 PR lllt •\IHEll PROMPTED T'tPE PRODIJCT 

DE:SCRlPTIOll 1 n 
60 PRltlT "Ulll! PR ICE AllD QUAllTIT'i . 

TYPE ' El1D' " 
70 l:'ilUJT "FOR PRODUCT OESCRIPTIOJI Ill! 

e:1; OOtlE ." 
.SO PRUIT 

1000 DD: !!EM$(20) ,PR(20} , Qtl(20) 
10 0 1:1 
1020 UIT "Et:TRY ";I 
1030 l ilPllT "El tTE:R OESC!lIPTIOll 

";!TEMt(I) 
10 40 IF GOTO 1100 
1050 II/PUT 11 Ull!T PRICE: "; PR(I) 
1060 IF PRCI)<O OR PR(I)>10000 GOTO 10 

50 
1070 IllPIJT "QU/IUTITY ";QIH I) 
1080 II' ON( I) <1 OR -ON(!)> 1 COTO 1070 
1090 I;I+I 

: COTO 1020 
1100 
20/l-O TT=O 
20 10 YOR ll:l TO M 
2020 EP(UJ 
2030 TT=TT+l:P(ll) 
2040 llE:".(T II 
i?SOO Pl1IllT TAB(4) : "!UVO!CE FOR " 
25 lCI PRillT TAil( 110 ; "ACME: COt!PAllY" 
2520 PllI IT 'l'li!l( 110: "1234 liAHI STREeT 11 

2530 PRillT USA" 
3000 PR1/IT 
30 10 PR!llT TA!l(2) ;"QUAil ": 
3020 PRillT Tl!f.!(9) ; " PRODUCT "; 
30 30 PRltlT 'i'All( 22); "mllT''; 
30110 PRlllT Tl1!l(30) ; "EXTEllDE'-D"; 
3050 PRUIT 

In order to termina te the data-entry 
loop, you are asked to give the index 

th va riable n which to terminate. 
ln Lhis case you answer 1 (ie: th first 
variable, ITEM$). The Lerm inating 
val ue is END, since you have no item 
called END. Finally, you are asked 
fo r the tarting program line and in-
crem nt. Since you will be pulling 
th program segments from text 
fi les by using the EXEC feature , you 
must b sure that the program ranges 
do not overlap. 

ou musl write the substance of the 
p rogram your elf. In line 1040 the.re is 
a GOTO target that does not exi t. 
This will be the first line of your own 
program. lt will set M = 1-1; M now 
contains the number of items in the 
invoice. Her is the p rogram you 
might add: 

3060 PRrtJr TA6(U) ;""; 
3070 PAillT TAB( 7); "DESCRIPT'IO/I"; 
3050 PR llT Tfi6( 2 1) ;'' PRICE"; 
3090 PRillT TAB( 3! ); "PRICE"; 
3100 PRIIJT 
311 0 PRIIJ'I' T/\!1(2);"----"i 
3 120 PRINT TAil( 7 ) ; " -----------"; 
3130 PhIIJT TAD(2 ) ; " -----"; 
31 40 PRillT TAB(30); "--------"; 
3 150 PRII T 
3160 FOR I= 1 TO M 
3170 A:QrHII 
3180 

: 
3 190 GOSUB 60000 
3200 PR!llT TAB(6- LEll(ASJ) ;1; $; 
3210 A$= ITEM$( I) 
3220 PRlllT TAB( 19-LEll(A$)) ; AS ; 
3230 hPR(I) 
32QO W0::=8 

: D:l=2 
3250 CO.SUB 60000 
3260 PRIHT 
3270 A=EP(I) 
3280 

: 0:;=2 
3290 GOSUD 60000 
3300 PRINT TAB(39-LEN(A$));A 
3310 Pll!llT 
3320 ttE:XT I 
I 000 h"-TT 
1,010 COSUB 60000 

PRlllT 
PR!llT" TOTAL";TJIB(39-LEIJ(ll!J) ;A 
$ 

IWllO PR!llT 
PRillT "PLEASE llE:HfT ll!Tf!IU 30 Oll 'f 
S . TllAllK YOU " 

5000 EJID 
60000 
60010 A$=STR$(A l 
60020 RETIJ Rll 

2000 TT =0 
2010 FOR N = 1 to M 
2020 EP(N) = QN(N)'PR(N) 
2030 TT= TT+ EP(N ) 
2040 NEXT N 

TT is the runnjng total. Next you run 
the CREATE OUTPUT program. 
This p rogra m calls a small 
subroutine, which is to be located at 
line 60000: 

60000 A =lNT(A"lOID % +.5)/(10 10 %) 
60010 A$=STR$(A) 
60020 RETURN 

This subroutine converts the numeric 
variabl A to a s tring variable A$. 
W % and 0 % are the width and 
number of decimal places, respective-
ly. W % is not used in this version of 

the subroutine. 
The CREA TE OUTPUT program 

asks for the names of the variables 
you are using. In this case, you wouJd 
answer: QN, ITEM$, PR, EP, since 
you want the data printed in a dif-
ferent order than it was input. You 
are asked to provide three lines o 
heading for each column. The head-
ing widths cannot be lar er than 
those specified in the WIDTH OF 
FIELD? question. T he complete 
dialog is shown in listing 2. Note that 
you can a1so specify the space be-
tween c lumns. 

The las t program creates screens 
full of instructions for you. It is a 
s imple-minded text editor that 
generates print statements with the 
proper tabs . After you type in the text 
(without the line numbers and PRINT 
symbol), you have a chance to 
change any lines that need correction. 
Since lines are not numbered, you 
have to guess which line number is in 
error. The program confirms the Lin 
by printing it before you are asked to 
replace it. No line or character inser-
tions or deletions are permitted, but 
you can always edit the completed 
BASIC program by adding er 
deleting lines. 

Listing 3 shows the d ia log for 
creating the instructions for your in-
voice program. listing 4 shows the 
completed program, including the 
subroutine at 60000. Lines 4000 
through 4040 had to be added to print 
the total. Listing 5 is a sample run of 
the invoice program . The CREA TE IN-
STRUCTIONS program has also 
been used to create the company 
heading (ACME COMPANY) on the 
invoice . Only some of the line 
numbers of the generated program 
had to be changed . The example in 
listing 3 does not show the creation of 
the invoice heading. 

All of the programs work in essen-
tially the same way . The va riable 
PLC (Program Location Counter, a 
term borrowed from assembers ) is 
used to keep track of the statem nt 
number assigned to each created pro-
gram step. In the INPUT and O UT-
PUT programs, each line is placed in 
the variable L$0), where J is the ]th 
line. Let's decompose statement 360 
in the CREATE tNPUT program . 

Te.ti continued an pagu 362 
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2- Dalo of Hllng: Septemoer 8, 1981 
3 Frequency of issu&: Monthly 
JA. Number"' lssuos published annually: 12. 
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listing 5: Sample run of the In oice program of listing 4. 

IllVOlCE PROGRAM 

THIS PROGR1U'l HILL PllIUT All IllVOICE OR 
PURCEIASE OP.DER FOR UP TO 20 ITEl·:S , 
WHE!I PROl·lPTED TYPE PRODUCT DESCP.IPTIOIJ , 
UHIT PRICE tirlD QUA!ITITY . TYPE 1 EUD ' 
FOR PRODUCT Dt::SCRIPTION tlHEfl DOl·IE . 

l!l'TRY 1 
EllTER PRODUCT DESCRIPTION DOO 
m!IT PfUCE 19 . 95 
QUA!l1'Il'Y 5 
ErlTRY 2 
EUTER PRODUCT CAT 
UNIT PRlCE 12 . 95 
QUAtfTIT\' 1 
EHTRY 3 
fillTER PRODUCT OESCP.Il'TIOtl ELEPllMlT 
UflIT PRICE 999 . 75 
QUAllTITY 3 
ElJ'fRY 4 
EIJTER PRODUCT DESCRIPTION END 

IllVOICE FOR 

QUAN 

5 
1 
3 

ACHE Cm!PAWl 
12311 l!AIH STREET 
A!lYHllERE, USA 

PRODUCT mar 
DESCRIPnON PRICE _____ ..., .... ___ 

DOG 19 . 95 
CAT 12.95 

ELEPHAllT 999,75 

TOTAL 

PRICE 
---·-----

99 , 75 
12.95 

2999 ,25 

3 11 1 . 95 

PLEASE REHIT 30 D1iYS. THAllK YOU 

Listing 6: The prognm·1-ge11c rati11g utilities. CREA TE INPUT. CREA TE OUTPUT, and 
CREATE INSTR . 

CREATE INPUT 

10 I!IPUT "llOH MAllY VARIABLES? ";N 
20 IJIPUT "DlliEl:SIOll OF ARRAYS? " ; M 
30 FOR !=1 TO N 

MODE(I ) =O 
llEXT 

40 FOR I=l TO N 
50 PRINT "l·IANE OF VlllUABLE ";I;" ( FOR STRIIG) " 
60 IllPUT V ,.( I) 
70 IF RIGIJT$(V$(I) ,l )="$" rnrm MODE(l ) =J 
80 PRillT "PROllPT LillE FOR ";V$(I) ;": n 
90 IllPUT P$(1) 

100 IF COTO 160 
11 0 IllPUT "00 YOU WAIJT A. RAllOE CHECK (Y/n)? ";Z$ 
120 IF Z$<>"Y " THEii HODE (I):1 

COTO 160 
130 I!IPUT "llHIIMUM ACCEPTABLE VALUE? "; LV$( I ) 
140 UIPUT "MAXIJ!Ul·I ACCEPTABLE VALUE? "; HV$(I ) 
150 MODE(l):2 
160 llEXT I 
170 IllPUT "VAR. IrlDEX FOR TERl'.!lfATION? ";T 
180 IllPUT "H HAT IS THE TERI· IHATirlG VALUl!:? n; TV$ 
190 IllPUT "STARTI!IG PROGRAM LIIJE? "; FR 
200 IHPUT "INCRE!·IEJo/T F"OR PROG!li\11? "; I!IC 
210 DIM t. $(5+3•N) 
220 PLC=FR 

J :1 
230 L$( J) =S Tll$( PLC)+" DIM 

0 FOR !; 1 TO N Lis ting 6 conti11ned on page 358 



• Finest print Quality • Low cost 
• Easv lnstallatlon • OUlcl! dellverv 
• Fits ISM Selectrlc<> and Electronic 

Typewrite rs 
• Models for au popular computers 
• can or write for more lnfOrmatlon, 

todav1 
· We exoort to au countries • 

Ex IHTEllNATIOWIL INC. 
s11s oougl•< Fir Rd_ 
c;irabi5<>5. CA 91502 u _s.r._ 

12131110-1444 T\.X l lWX: 910 094 2100 

Clrcle 202 on Inquiry card. 

E-Z-80 ENTRY KIT 
A z.so Mkro Computer with CPU: CTC: 
PIO: Prom Progr,.mmcr: Rcod Ouk: Kt>y Pod: 
Onbocrd ROM & RAM: Wire Wrop: DC 
Rfl9ulotor: Monuol & lnstn.dions. 

Kit Price s39ow 
P.O. 501-KAUFMAN, TEXAl 

A Sllb1loJet'r of Co puler Sy"lemi, lr1c.,. '91 0n\l foc · 
tu,«'r of rl't:11 1<•l6 lnhrrururuf butit11H1 C·omp.il9'.r. 

Olrcle 455 on Inquiry card. 

f NORTHSTAR USERS 
Att>!! S(:AN r,()!,.H.tAr40 fn ""1Uf rwt ol "51' AA SA!i!C: rd 
,OU c-.n lh\!.nllf 0.-W_,;t<p flol P'111/ 

"' "'* l•I U010 n1 GOSUB ni I 
r ..... ..,,f'T'bo.• 

.. n11m1Wt 

• AA .ot •"'r O'la14IChl f'lll.tlfl.br M• ""'"'*' Qllalll 

Of.fl v 13..IO 0 ' ' Ot1t 
o\cJ(jour••ltnOl fl('iUVDl!A 
8A5.:IC••IU,cm....Ui.. II Ill 

• ... loo1ta1i:>..111 

• 
•lt..,111lar:rr1ttPfllm 

• A.;tt•f!M. 

• ..... , ... laf-r.I .. ,..,.llCl!l'laitlW' '"""°'*""''•• 
.. 

Hol,,JJtOfJl'•....,•..cmi"IOll -
(l.l.'lt(. QWl IU•Ol[ D(U!HV OI o;.-.u 

IHI kll ... l'll.l 111\Mr-1td>'t'* 11r.n.0(((! 1tflt 
Q•-i ..-. """"_,. 1..,.vu.o11 rti n DR'TH.!n All BA11:C. ... . ,.. 
._.,..,, n111v,.,. O"-GIC 1• '"' ll"lll!tll- •l!"'-u•n yr-..,."'" 
Al\•"'" f•EWIU5J1;:.tw:1ti .. n • Jl"1'"1•tttltll cq:(IAlfll "BGAN 
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Clrcle 149 on Inquiry card. 

,. 

Listing 6 continued: 

250 L$(J):L${J)+V$(I)+"("+STR${H}+"), " 
260 l'!EXT I 
270 L${J) =LEFT$(L$( J) ,LEll(L$(J) )-1) 
280 GOSUB 620 
290 L$(J):STn$(PLC)+" I=1" 
300 GOSUB 620 
310 LOOP:PLC 
320 L$(J)=STR$(PLC )+" ? 11+Cl!R$(311)+"ENTRY "+CHR$(3!1)+ 11; I" 
330 GOSUB 620 

FOR I=l TO N 
350 ER=PLC 
360 L$(J):STR$(PLC)+n HIPUT "+CHR$(31t)+P$(I)+n "+CHR$(34)+"; "+V$( I )+"(I)" 
370 GOSUB 620 
380 .tF I<>T GOTO ll40 
390 DN= J 
llOO Q$="" 
1110 IF l!ODE(I)=3 THEii Q$=CHR $(31l) 
1120 L$(J):STR$(PLC)+" IF 11+V$(I)+" CI)= 11 +Q$+TV$+Q$+" GOTO n 
1130 GO.SUB 620 
440 IF MODE(I)<>2 GOTO IJ70 
1150 L $( J):STR$(PLC)+" IF "+V$(I)+"(I)<"+LV$(I)+" OR 11+V$(I)+ "(I)>"+HV$(I)+" G 

OTO "+STR$( ill ) 
1160 GOSUB 620 
ll70 !!EXT I 
1180 L$(J)=STrl$(PLC)+" I=I+l :GOTO "+STR (LOOP) 
1190 GOSUB 620 
500 L$( DN ) =L$( Dll) +STR $( PLC) 
51 0 PRDlT 

PRINT 
520 FOR K=l TO J 

PRll!T L$(K ) 
NEXT 

530 lllPUT "DO YOU WAHT TO SAVE 011 DISK?" ; Z$ 
540 IF Z$<>"Y" END 
550 INPUT "TEXT f'il.E l/AHE? II ;F$ 
560 Dt=CHll$( 11) 
570 PRINT D$; " OPEl·I" ;F$ 
580 PRINT D$; 11 WRITE" ; F$ 
590 FOR TO J 

?RDlT L$(K) 
NEXT K 

600 PRINT 
610 EUD 
620 PLC= l?LC+INC 

J:J+1 
RETURN 

CREA TE OUTPUT 
10 IIJPUT "H OW MANY VARIAOLES? "; II 
20 FOR h1 TO II 

HODE(l):O 
llEXT 

30 FOR I=l TO ll 
40 PRIJIT "llAME OF VARIADLE ";!;" STR i llG)" 
50 WPUT 
60 IF RIGIJT$(V$(l), !):" $" THE!! MODE(I)=3 
70 IUPUT "WIDTH OF FIELD? 
80 IF MODE(I ) =3 THEil 100 
90 !IJPUT "DECIMAL DIGITS? ";Di CI) 

100 IHPUT "Hi!ADI!IG 1? ";P1 $(I ) 
110 IF LEN(P1$(I ))>W%(!) GOTO 100 
120 l!IPUT "HEADIUG 2? "; P2$(I) 
130 IF LEll(P2$(I))>H:;l(I) GOTO 120 
1 40 INPUT 11 HEADillG 3? ";P3$( I ) 
150 IF LE:ll( P3$( I) )>1-lj( l) GOTO 140 
160 llEXT I 
170 INPUT "STARTIUG PROGRAM LitlE? ";FR 
180 IUPUT "lNCR EflEUT FOR PROGRAJ-:? ";ItlC 
190 INPUT " SPACE DETWElW COLUMNS? ";SE' 
200 om 
210 PLC= FH 

J=l 
220 L$(J)=STR$(PLC)+• ?" 
230 GOSUB 2120 
240 T=O Listing 6 contim;ed o" page 360 



Circle 459 on Inqui ry card . 

This little 
baby will 

shake up the 
computer 
industry. 

Aclual board sizw. ln. x8'A ln. (14.Bcmx2'2.lcm) 

PROTEus·:. the very first 16-bit 
single board microcomputer. 

PROTEUS leads the way into a new 
generation of smaller, faster computers. 
PROTEUS, from Innovative Efeclronics 
Technology, features a 16-blt modular 
processing unit designed lo mount on 1he 
side of a 5114" mini Winchester hard disk. 
II contains a Z8001 segmented CPU with 
16K of ROM, 128K of dynamic RAM for 
user memory, SK of static RAM for 
system memory, two serial ports and a 
floating-point processor. 
Additional memory management boards 
can expand capacity to 48 Megabytes per 
modulel And, our innovative design 
allows up to 256 PROTEUS boards to be 
linked to provide simultaneous access to 
512 users without any degradation in 
speed I 
The computer market wfll never be the 
same again . 

For additional information and 
speclficatlons, write: 

Innovative 
Electronics 
Technology Ltd. 
RD. B ox51BB 
Vancouver, B.C. 
Canada VBB 485 
Tel: [ 604] 430-51 BB 
Telex: 04- 0366561 IOTAVCR 

Listi11g 6 contim4ed; 

250 FOil 1=1 TO N 
260 T;;:T+W:;(I-1) +SP 
270 L$( J ) =STR {PLC) +" ? T/\B( "+STR$.( ltli(!+(ll:H 1)-LEtl( P 1 $(I)) )/2+1) ) +") ; "+CHR$( 

280 GOSUil 2 120 
290 NEXT l 
300 L$(J),,STR$(PLC)+" 'I" 
3 10 OOSUB 2120 
320 T=O 
330 FOR I: 1 TO I 
340 T=T+Hl ( l - l)+SP 
350 L$(J):STR$(PLC) +" ? TAB("+ST!l$(INT(T+(H%(I)- LEIJ(P2$(I)) )/2+1) )+n) i "+CHR$( 

34)-+P2$( I )+CHfl$(34)+";" 
360 OOSUB 2 120 
37 0 IH::XT I 
380 L$( J):STR$(PLC)+ 11 ?" 
390 GOSUB 2 120 
1100 T=O 
410 FOR I=1 TO H 
420 
'-130 L$ ( J) :STll$( PLC)+" ? TAB( "+STA$( I/IT( T+ (H$( I) - LE/J( P3$( I)) )/2+1) ) +") ; tt+CHR$( 

3'-l)+P3$(I)+CHR$(3'-I)+";" 
'-140 oosua 2120 
450 NEXT I 
q6o L$(J) =STR$(PLC) + " ?" 
U70 GOSUB 2120 
480 L$ ( J):STR$(PLC)+ 11 FOR I = 1 TO M'' 
'-190 GOSUB 2 120 
1!95 T=O 
500 FOR I=l TO N 
5 10 IF "10DE(I )=3 TllEN L$(J):STll$(PLC)+" i\$= "+V$(1)+ 11 (I) 1t 

GOSUB 2120 
GOTO 585 

520 L$ ( J) : STll$(PLC)+ 11 A="+V${I)+ 11 ( l)" 
525 COSUB 2 120 
550 L$(J)=STll$(PLC)+" Wl="+STR$(W$(I )) +": 
560 GOSUB 2 120 
570 L$(J);STf!$( PLC)+" GOSUB 60000 " 
5SO GOSUB 2 120 
585 T:T+Wl( I-l)+SP 
590 L t ( J):STR$( PLC)+ 11 ? TA B( 11 +STft$( Ilff(T+W%( I )+ 1) )+"- LEI/( A$)); A$ ;" 
595 cosue 2 120 
600 I EXT I 
620 L$(J)=STn$(PLC) +" ?" 
630 GOSUB 2120 

L$(J):STR$(PLC)+ " !!EXT I" 
650 GOSUB 2120 

20 10 PllillT 
Pf!I!IT 

2020 FOR K=l TO J 
PJUUT L$(K) 
llEXT 

2030 IllPUT "DO YOU l-IANT TO SAVE Oil DISK?" ; Z$ 
2oqo If' Z$<>"Y" THEN END 
2050 IllPUT " TEXT FILE llAJ.18? "; F$ 
2060 0 $=CHR.$ (11) 
2070 PRillT D$ ; "OPEH"; F$ 
2080 PllIUT 0$ ; 11 \'IRITE";F$ 
2090 FOR K:l TO J 

PRillT L${ K) 
!!EXT K 

2100 PRitl T 0$ ; "CLOSE";f'$ 
21 10 BllD 
2 120 PLC=PLC+!llC 

J :J+l 
RETURN 

CREA TE INSTR 
10 llOME 
20 IJIPUT " APPROXIMATELY HOVI nAllY LHIES? " ; I 
30 om S$(UJT(I!11. 5)) 
llQ D$:C!IR$( It) 
50 EQ$=ClW ( 3'0 
60 CR$=Cll fl$ ( 13 ) 
70 BS$=CHR$( 8 ) 
ao OO$=Cll P.S( 11 l Listing 6 continued on page 362 



Listing 6 con timJed: 
90 !IM:<"-:CHP.$(2 1) 

100 PRIIJT "TYPE ' C011TROL- Q1 TO QUIT " 
110 PllIIJT ''A!iSllER ClUESTIOWS \·/IT[f ' Y' OR ' U' " 
120 u::1 
130 l1Et·l 
1110 PRINT 
150 PIUJIT "TYPE LillE ";LN 
160 GOSUB 640 
1 70 IF nl$<>QQ$ THEN GOTO 140 
180 t!L=Ll{-1 
190 PRWT 

Ptl!HT 
200 FOR I =1 TO !IL 
210 PRINT 
220 NEXT I 
230 PRitJT 
240 ItlPUT "DO YOU l·/AUT 'l'O CHAI/GE A Lil<E? "; Z$ 
250 IF Z$<> "Y" GOTO 360 
260 IllPUT II /HAT LHIE:? "; LN 
270 IF Ltl>IJL OR Ul< l GOTO 260 
200 PRUIT S$( Lil) 
290 PRillT 
300 IllPUT "IS THI S THE RIGHT L!llE? "; Z$ 
310 IF Z$<>"Y " GOTO 260 
320 
330 PRUIT "TYPE LINE "; LN 
3110 GOSUB 6110 
350 GOTO 190 
360 I IPUT 11STARTillG PflOGRN I LI/JE? "; PLC 
370 IllPUT " IllCREH.El{T FOR PROGRAH? "; ITIC 
380 F'OR 1:1 TO NL 
390 L=LEll(S$(I)) 
qoo FOR J= l TO L 

IF L=O THE!< S$(I ):STR$(PLC)+"7" 
: GOTO 1180 

1120 IF LEFT$(S$(I) , l) <>" " GOTO liSO 
S$(1)=lHGHT$(S$( I) ,LEJl(S$(I) )-1) 

lllW liEXT J 
1150 S1 $="TAB(" 

S2$=" ) ;n 
SJ$:STR$(J) 

460 IF J=l illl':t-1 S 1$="" 
: S2$='"' 
: SJ$=''" 

1170 S$(I):STR$(PLC)+"?"+S1 $+SJ$+S2$+EQ$+S $(I)+EQ$ 
IJ80 PLC=PLC+I!IC 
490 NEXT I 
500 FOR I ::c 1 TO IJL 
5 10 PRlllT S$(I ) 
520 lEXT I 
530 PRltJT 

IllPU1' "00 YOU TO SAVE ON DISK? "; Z$ 
550 IF TliEN EllD 
560 IUPUT "TEXT FILE I· AHE " ; F$ 
570 PRillT D$ ; " 0PE1l "; F$ 
580 Pf!INT D$; ''UR ITE";F$ 
590 F'OR I: 1 TO NL 
600 PRrnT S$( I) 
610 JEXT I 
620 PRIMT 0$ ; 11CLOSE "; F$ 
630 E!ID 

OET 
650 IF CH$<>Cfl$ Al!D Cll$<>BS$ AND CH$<>QQ$ /\ !ID C!l$<>11AK$ THEN PRIU1' CH$ ; 

: 
: G01'0 640 

660 lF C11:!. =BS$ Al!D LEl/(S$ ( LN))<=1 THEil 
: HTAB 1 
: GOTO 610 

670 IF CH$:BS$ 'rHEt PfllllT Cir$ ; 
: S$( LH) =LEFT$(S$( LEN(S$( Ll'I) )-1) 
: GOTO 6110 

680 IF CH$:UAK$ THE!; CH$="? " 
: GOTO 650 

590 IP Cll$=CR$ TllEN Lll:Lll+1 
llcTUllH 

700 IF Cll$=QQ$ THEN RETUR!l 
710 STOP 
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Tex t cont1'nued from page 354 : 

l$(J} is the concatenation of a number 
of substrings: 

STR$(PLC) 
" INPUT" 
CHR$(34) 
P$(l) 

CHR$(34) 

' V$(1) 
" (!)" 

These substrings form INPUT 
statements, such as line 1050 in listing 
1: 

1050 lNPUT "UNIT PRICE "; PR(l) 

STR$(PLC) generates the current 
statement number, 1050; " INPUT '' 
gene rates the INPUT token ; 
CHR$(34) is the quote mark, " ;P$(I) 
is the string for the prompt string of 
the Ith variable, in this case UNIT 
PRICE; and " ·• adds a space after 
PRICE. The trailing quote is then 
added. Next, a semicolon is placed in 
the string. Finally, the variable name 
fo r the Ith variable is inserted, fo l-
lowed by the subscript index, (l). 
Remember that the 1 in V$(I) is com-
pletely different from the I in " (I}" : 
the first I is the index for ti1e Ith 
variable in the CREATE INPUT pro-
gram; the second I is the index. For the 
Ith item in the invoice program. 

The first step in creating your own 
automatic program generators is to 
decide which parts of your programs 
can be generated automatically. Sec-
tions that are easily parameterized are 
prime candidates . Next, you must be 
able to write the program yourself . 
Once you do this, break the program 
down into those parts that are general 
and those that are to be customized . 
Create an interactive entry program 
(using the programs shown in listing 
6 ) to define the customized parts . 
Then, following the examples given 
here, write the statements that create 
the strings for each program state-
ment . These three uti lities allow you 
to programs for yourself or 
friends, clients or customers, in very 
little time . Using these techniques, the 
invoice program takes about ten 
minutes to write . Which is all to 
say-let your computer do the pro-
gramming!• 


