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Foreword 
. The Basic 1 Compiler/Interpreter CDP18S834V4 is 

like the CDP18S834 described in MPM-234 issued 4-80. 
but is supplied on a microdisk and is designed to run 
on the RCA MS2000 MicroDisk Development System which 
contains the RCA CDP18S845 MicroDisk Operating System 
(MicroDOS) 

Implementation of BASIC! for MicroDOS requires a 
change in the starting point of memory address user 
space from 1200 to 1600. and changes in the utility 
commands. These changes are shown on subsequent 
pages. 

In this Manual. the BASICI language is described 
and detailed operation information for the compiler 
and interpreter is given. It is recommended that the 
user carefully read the User Manual for the CDP1802 
Microprocessor. MPM-20l for a detailed description of 
its instruction set and architecture. the MPM-20lC 
Supplement for the Instruction Set for the RCA CMOS 
Microprocessors CDP1804A, CDP1805A, and CDP1806A. and 
the User Manual for the RCA MS2000 MicroDisk 
Development System. MPH-24l, 

0. 
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1. Introduction 

Buic 1 provkl. the IIIOIt . fundamental of thOle 
function. normally attributed to the hi.h·level 
lan.uII' cilled Bulc. It I. In .xcellent lan,uI.e for 
the betlnnln. computer pro.rammer. It I, ealily 
learned, and elementary application pro.ram. mlY 
be developed quickly. For the more elperienced pro· 
• rammer, Balle 1 form. the core of I IYltem whOle 
facilities inay be extended indennitely by the addition 
of machine lan,u.ae lubroutines limited only by the 
.,Item memory. 

The Basle: I Compiler/lnlerpreter alye~ the u\Cr the 
option of (I) deyelopln, and runnln, prOa'lml In 
lute I directly. or (2) convert in. thne pro.raml to 
aecutable object code capable of runnln. at a 
• reater .peed. 

The laterpnter aliowl the Uler to write proanmI 
In Buic I with Une number. for later exec:utlon or 
without line numberl for Immediate execution. n. 
dllk·related .alementl Incorporated In the inter
preter allow the pro.rammer to live prOlJ'IIIII on a 
floppy dllk for later recall . 

, Th. coapil.r en8bl •• the prolr .... r to t.k •• ay 
.tored prolr •• written in ... ic I .ad tr.a.l.tl It 
tnto •••• ably l.nguage, aivins the uler the 
fle.ibility of .pecifyinl where ia .. .ory the 
proar.a, vari.bll., ead .tlck are to realde. The 
output of the co.pil.r c.n be ••••• bl.d by the 
HicroDOS .. cro •• aeabler (ASM8) to produce the 
dir.ctly •• ecut.bl. obj.ct cod.. Proar ••• coapil.d 

.• nd ••••• bl.d rua.t ap •• d. euch Ireat.r thaa tho •• 
/ run dir.ctly throuah the iaterpreter. 
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2. Elements of Basic 1 Compiler/Interpreter 

III tills chapter. the rormat or 8uIc I II outUned 
ad the iDdMduai fUDCtionllre dllcribtd. 

Program. and Statementa 

A prop .. in Buk il an ordered IiICr:umb«ed 
UDea. EIcb liDt can bold a maximum oi~lderl 
aad may contain one or more 8 .. ic: "alementl. lJnes 
may be atered in any order and line numberl may be 
lkipped. auic 1 arr ... a the Una in numerical 11-
quellcc reprdleu of the order of entry. IJDe 
Dumberl can run from I to 3%767. 

Fla. 1 conwna two examp" of the lame prOlram. 
In Fla. I(a). the prolfam containl one luic Ilwe
ment per Une and the linn are numbered consecutive
ly lWtin, at 1. In Fl,. l(b), the pro,ram containa 
multiple luic: I Itltementl per Une and the linea are 
numbered in incrementa of 10 Itarlin,lt 10. The type 
of Un. aumbtrin, in Fl •. I (b) permitl the addition of 
Dew or corrected "Itementl into the proaram 
without renumberin. alilh. linea. 

Blankl written on I Une hive no I',nificancc to 
luic I. All lpaces befor. the fiut non-numeric 
character ar. totally ianored. Alter thlt. however, 
blanklar. prae",ed in tbe memory copy of th. Iwe-

1 LET A.5 
2 LET 8.10 
3 LET C.A·8+3 
~ PRINT C 
5 END 

(a) 

10 LET A.S:LET B.10 
20 LET C.A·S+3:PRINT C 
30 END 

(b) 

'If. 1-S.mple ""c ',..,.m •. 

m.nt (I.e •• each blank cblrlder occupies one byte). 
JudidoUi UIt of blankl within Ii .... can often im· 
prove the readabUity of I Bulc proaram. 'or lafor
matlon reprdln. the UII of multiple ltatmenu in a 
Une. nfer to Chapter 4, .,..,..... ...... I. 

Number. 

Basic I accepts numberl that are etther decimal or 
hexadecimal. A decimal number II • leCluenct of 
decimal dillts (0-9) optionally prec:eded by I Il.n ( + 
or -). If no liln il prellnt the number il anumed to 
be politive. AU numbers are Itored u l6-bit Iltned 
lntflerl. Politiv. values may ranae from 0 to 32767 
(21 -I) Ind n • .-"ive numbers may ran.e rrom -I 
to - 32768 (215). It should be noted that - 32768 
c:annot be input dirKtly. However, an upreuloa caD 
be evalua,ed to live the value - 32768. 

A hexadecimal number II any leCluence of hex
Idecimal diliu (0-9, A-F) preceded by I pound Iltn 
(I). Hexadecimal numbers can ranlC from I000O to 
IFFFF. FI,. 2 aivalOme eumplea of valid and in
valid number conllanU. 

5.5 
250000 
7,200 
BB56 

o 
1 
-1 
-32787 
.ABCD 

(a) Valid 

(Integer. only) 
(number out of range) 
(comma. do not appear In • number) 
(hex con.t.ntl mUlt be prec.d.d by 
a "'" a. '88&6) 

(b) Invalid 

",.2-V.lld .nd In,.IId numIH, con,'urL 
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V.rlabl .. 

A vlriablt I. deal ..... '" by 1ft, .In,le capkll letter 
(A·!). I!Ich poulblt variable II IIII.ned a unique 
two.byte location In memory. The vllue or the 
variable I. Ihe conlenl' of Ihat 1001lion (i.e., 1 
number In the ran,e -32'61 to 32'6'7). 

Exp, ... lon. 

An npreuion II I combinatloD of one or more 
Dumbert, variables, or functionl joined by OperltOrs 
and pouibly trOuped by pUl of parenthaa. The 
permiuible uithmetric operltors are: 

+ Addition 
- Subtrac:tion 
• Multiplication 
I Divlaion 

Bxpreulon. allG aUow th.lndlrectlon operltor ..... 
to mean ,he byte from the followl"l memory ad· 
dm •. lbe indirection operllor may be followed by 
any valid npreuion lncludin, one encompauin. 
another indirection operator. Ft.. 3 ,ivn lOme n· 

D 451 .2ABC 
B -Iez (X + Y)I(A+ B) 

ampln of valid apratiou. PIa ... ttv. __ n
unpin of elpreuiona uln. the indirection operatOr. 

Whenever lule: I encounter. an npreuioa wIthla 
I Itltement durin, It. tuaIlion, It evaluaaea tbe a· 
pm.lon, comblnln, the number. and the val .. of 
the warlabl" and functiona Ulln. the lDdIcIled 
Operltor.. Internal lub-apreulonl within paren. 
thete. are evaluated nrlt. U.uaIly, parnth_make 
clear the order in which operation. are to be perform· 
ed. However. if there II an ambi,uity because paren· 
thela are abient, BIIlc I alva prec:eclenc:e to multi· 
plicllion and division over addition and .ubtrlCtion. 
Arithmetic operators allG take precedence over the 
indirection operator. In cues invoMn, two 
operators of equal precedence. evaluation would pro
ceed from left to riaht. An apreuion may be op
tionilly preceded by a lip. In the aample ex~
.ions liven in Fl,. 5. the operaton are numbered to 
indicate the order in whicb they are performed. 

When tbe mult of a divi.ion i. not an Inteter, 
Basic I will truncate the mult. Eumples of tbia divi· 
.ion and truncation are liven In Fit. 6. 

Durin, the evaluation of an exprnyion. all in· 
termediate value. and the nna' value. arc uuncated 
to the lowest 16 bits of tbe rnults. That is. cxprn
sions Ire evaluated modulo 216 witb the mOlt .ipain
clnt bit beinl the ailn bit. No attempt i. made to 
discover arithmetic over now condition. except thlt 

A + 1 - C (((0»)) 
- (- 481( - 32787 + (lei))) 

", .• - VI"" .. ",. .. 1011' • 

• 125 • The content. of memory location oo1D (125.he. oo1D) 
0170 • An equivalent e.pre .. eon 

0.& .The content. of memory location ""0 •• addre .. I.ln location 0005 
0& + 1 • The content. of memory location oooe 

(.5) + 1 • One more than the content. of location 0005 
1 + 0& • An equivalent e.pre •• lon 

",. 4-E.,,. •• I0,,. u""g 'II. '""'recClo,, 0".,.'0' "0". 

A+Bec 
2 1 

A+ B-8I4 + 
3 124 

A+B-C+D 
1 2 3 

(A+ B+C)f& 
123 

«(A + B)·") -leo) 
1 2 4 3 

"g .• -E.,,. •• Io,, .,alultlo". Til. "umbere ',,"'clt. til. ord., 'It wltlcll til. ope'ICIon • • r. ,.rform.". 



1_, ____________________________ __ 

DIYIIiON RESULT 

W3 2 
~i3I)1( - 3) , = 
(-?)I( -3) I 
~3 2 
(-1)13 -2 
11(-3) -2 
117 0 
"1· '-•• ,reu'on. u,'nllh. ""','on ope,.'o,. 
In attempt to divide by zero results in an error slOp. 
Any elpression which evaluates into the ran,e or 
~2"~ to 65~35 (215 to 216.1) has a sian bit or 1 (mak. 
anall neaallVe). Thus, it is actually trealed by Basic I 
u if 65536 (216) were subtracted from it. As a conse. 
quence, the rollowina are expressions which have the 
same value: 

-4096 
15-4096 
21 16384/. 
30720 + 30720 

Function. 
Function references may appear in expressions in 

the laDle way IS a variable or number constant. They 
a:'IY aJao IPpear by themselvel anywhere an expres· 
lIOn is permitted. Followinl is Iliatinl of the Basic I 
func:tlons and I desc:ription of what each function 
doa. 
MOD FlIIIdIon 

'_-MOD (Exprenion I,Exprcuion 2) 
1bt MOD function divides the value of eapreuion 

1 by the value of expreuion 2 ud returnl tbe re
mainder. It is exactly equivalent to the expression 

u •• of a..le 1 Comp .... nnt."... .. CDP1I11MY't 

XOR F.dloll 
'on.-XOR (Expression I ,Expression 2) 
The XOR function returns the bit-for-bit loaic:al 

XOI, of &be two qum.ts. 

MAX FUllctlo. 
rona-MAX (Expression Lilt) 
The MAX function returns the areatel' value In lh. 

elpre.lion Ult. Th •• lpr ... ion lilt II I Il.t 01 apr.
.lona I.paral.d b~ c:ommu, 

MIN FUDction 
'ornl-MIN (Ellprllllon Lilt) 
The MIN function return.lhe amallelt value In ChI 

expreuion lilt. 

8GN FUllctloll 
'or.-SON (Expreulon) 
The SON function returns a - I, 0, or + 1 depen

dina on whether the _aument is neaatlve, zero, or 
positive, rnpec:tively. 

ADS FaDctioD 
Form-ABS (Expreuion) 
The ABS function returns tbe IblOlute value of itl 

_Iument. 

HEX FUllctlon 
form-HEX (Number, Width) 
The HEX runc:tion II valid only in I PRINT .llle

ment. It print. the value of lb. number In hI.
adecimal. Both the number and the width can be III, 
valid expression. If the width evaluates to I number 
between lind 3, it specifies bOw many dialts (frOID 
the leut sianificant pan of tbe number) wiD be 
printed. Otherwise, or if the width parameter is omit
ted, four diaits will be printed. 

A-( : }B 'I"" . ."" (.-,. 
RND runctlo. 

r_-RND (Expreuion I,Expreuion 2) 
The RND function returns I poaltlve random 

number in the rlDp from the value of apreulon 110 
the value of elprCllion 2, InclUlive. The value of a
prellion 2 mUit be peater than· tbe value of apra
sion I. If lbe arlumenu are invalid, an error atop 
may occur. 

When the OR, 101, or AND function 18 u.ed" if the 
•• cond .rlu.ent a •• two-byte he. con.t.nt with 100 
In the ht.h or low byte, an.ufflclent code 1. 
produced to for. .n 01, 101, Dr AND with the '00 bree 
of the .rlu.ent. The u •• r c.n correct the probl .. by 
edlttna the output fro. the cu.pller with the 
Ine.rtion of .dditional ~ode to perfor. the .illt .. 
0I-1na function. In the follow1n ••••• pl. the code 
that the u •• r .hould .dd tl underlin.d. 

~ 
01 (1,11500) Ihould I.ner.te 

SI' L:DC •• O(VY) 
CHI ZZiPLO AC 
CHI ACiORI A.O(015H):'Hl AC: 

GLO ACiOII A.O(OOH)jPLO AC 
SIP .:DC A •. (VY) 

AND FUDctlon 
ro .. -AND (Exprenion I ,Expression 2) 
The AND lunction returnl the bit-for-bit 101lcal 

AND of the two arlumentl. 

OR F.lletloll 
r_~R (Expression I,Expression 2) 
The OR function returns the bit-for-bit losical OR 

of the twn .r.nmenU. 

INP Function 
Form-Line Number INP (Port) 
The INP function is ulCd to input dill from I 

spec:ific: port. It lenerltn I hardwlre in inmuctlon 
wilh the N line. lit accordina to the parameter 
(Port). It is essential thlt tbe Port expression evaluate 
to a number in the ranle of I to .,. The INP function 
executes by returninl lhe value of the dill on the 
specified input pon as a number in the rIRIe 0 to 
255. 

USR Fullctlon 
'.,.-USR (Expreuioa I,Expreslion 2,Expra

sion 3) 
The USR function is an imponant feature of 8uic 

1 that allows the UICI' to atend the features of abe 
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llnaulSe by .elnl of machine lansuase routinel. To 
ule thil felture, the prosrl .. er mUlt be fl.ililr 
vith .. chine llnaUla. proara .. lna, the inltruction 
•• t for the CPU (See MPM-20I, U.er Manual for the 
CDPII02 OOSMAC MJcroprocel.or), MPM-20lC, 
IDltruction Set for the leA CMOS Microproce •• or. 
CDPII04A. CDP1805A. CDP1106A, and the CPU re.l.tera 
th.t .re .v.il.ble .nd c.n interf.ce betveen the 
.. chine 1.nau.ae proar.m Ind the lalic 1 proara •• 
'ec.u.e i.ple.ent.tion of '.Ilc 1 for MlcroDOS 
requir.1 • ch.nae in the It.rtina point of me.ory 
addre •• u •• r lpace fro. 1200 to 1600, the proar .... r 
Ihould allo be avare of the .rea. in .e.ory that can 
lie ua.d. 

When the USR function is encountered in a pro
.ram, Basic 1 evaluates the nrst expression and 
transfers control to that address. The second and 
third expressions are optional. If a second expression 
is included, it is evaluated and the resulting value is 
pISsed 10 the called prolram as the contents of CPU 
reai~ter 8. If a third expression is Included, ils value is 
pISsed in relister A (with D liso holding RA .0). The 
subroutine receives control with P - 3 Ind X - 2. 

The called prOlram must rei urn with a SEP 5 (D5) 
inslru~ion. When it returns, ils 16-bit function value 
is the final contents of RA.I and D Oower 8 bils in D) 
jUlt before the SEP , WI. executed. 

Machine Iln.ua.e subroutines have the free use of 
RO, RI. R8, RA, and RF. In addition, R2 I. 
DOlnlln. al a free byte In the control stack. 

la.ic 1 h ••• built-in c.ll and return .ubrout 
thlt pra •• rve. the eccumulator (D) and d.atroy. thl 
lov part of r.ai.ter IE. Thil lubroutine differ. 
from thl Standard Call Ind "turn Technique (SCRT) 
delcrlbed In the U.er Manual for the CDP1802 OOSHAC 
Mlcroprocu80r. MPH-20l. -------

The u.ar prolre. ara. il loc.ted dJractly .bove 
the lntarpreter, Itart. at 11600, and runa up. Tha 
.tack .tarta .t the top 01 ••• ory ('7'" In • 
32-kllobyta ayat •• ) and run. down. Sae 'Ia. 7(a) • 
Thl .. chinl lanaul,. aubroutln. cln be poaftloned 
.om.vhere between the ua.r prolrl. ar.a .nd the 
at.ek, or the poaltion of the uaer pro.rl. ar •• cln 
be chanaad, ther.by •• vSnl I number of byt.a for the 
.. chine lanauaae lubrout1n.l. To chlnae the poaltion 
of the uaer prolr ••• raa, the con.t.nt 11600 atored 
.t loc.tion lOllC ahould be chanaed to aome oth.r 
.Ilue (11800, for .... pl.). S.e rll. 7(b). 

Procedure: After the interpreter ia 10lded, 
prea. IESET .nd au. U on the front panel of the 
d.vdopaent IYlt... When the .. teri~*· .R1o.pt 11 
returned, type in the command ·IOllC~~(CR)·, .nd 
then execute a cold at.rt, • PIOO·. For .ore 
lnforaation on cold-.tartina the interpreter refer to 
Chapter 5, lunnin. IIlic 1. Th. block of ... ory 
between 11600 and '1800 viII now be Iklpped by the 
interpreter. 
The compiler permits the user to place the 

variables, prOiram, and the stack anywhere In 
memory. The UICI' must keep In mind, however, that 
bytes at locationllOOOO, 10001, 10002, and 10003 are 
always occupied. With this nexibility any amount or 
space that mi.hl be needed for mlchlne lan.uqe 
subroutines can be lived. 

H£XAO(CIMAL 
AOOR['I,§ 

STACk ! 

---

~-. 

Utili t .., •.. 
"00 

"'IIt~ IN fI II 

'I' 

,rr, 
STACK ! 

6000 

1'000 

1----
'1000 

J:)OO -------

1000 

,.~ 

UIIII t IAVID 
~I~ AIlIA 

tz2:Zii~C:'= 

I..- .~. __ _ 

1111 
•• et- 1ft", fr 

FI". 7-lnt.rpret.r m.mory UI'''' In 32-tllo"", .,.r.m. (.) Unmodltl.d. (II) lIod" •• d 10 .... 
"0200 "",. '0' m.clt'n. I.ngu.g • • ubroutln ••• 

IIIe 
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3. Statement Types 

A ........ DOrIDaIly bqinI with a key word, such 
u PRINT or ooTO, indicatin, the type of Itate
ment. The baterprelatlon of the rat of the Italement 
depends on tbe key word. In lOme cues a Ihortened 
form of the key word II allo ac:c:eptable. An CJlampie 
II PR lmteact of PRINT. In thll chapter, the varioul 
types of statementl and the UIOdated key words will 
be dacribed. 

Comment. and Declaration. 

ItEM SI .. ..,al 
r_-Une Number REM Text 
The REM Itat.ment II UIId to , .... ,t ,emarkl or 

comments Into a pro,ram. Durin, pro,ram execu
tion, It i, i.nored by Buie 1. 

IauIple-IOO REM THIS IS A REMARK 

I St.temeat 
f_-Une Number I Auembly Un,uaae 
The I statement il used to PUI assembly lanlu .. e 

throuah the compiler. The interpreter treatl the I 
ltalement the lame u the REM ltatement. 

Eulapie-IOO I,T'THIS WILL BE PASSED 
THROUGH THE COMPILER' 
The use of the I Itatement will be explained in detail 
In Chapter 4, PrOl ....... 18." ... 1. 

Assignment 

LET Slal,.,al 
fOnl-Une Number LET Variable. ExpreS5ion 
The LET Ilatement is ulCd to uliln a value to a 

variable. The value may be any ,eneral expralion. 
The key word LET il oplional. r.u.,. 100 LET A. 5 

150 8-10 

The LET Itatement can be combined with the In
direction operator ..... to Itore a byte anywhere In 
memory. 

for.-Line Number LETa Addral - Datum 
Both the addreu and the datum may be any valid 

eXPlallon. 
ExpNllloa-lOO LET. '3000-'lA 

Control 

GOTO St.tement 
t"orlll-l.ine Number OOTO ExprClllon 
The (iOTO Ilatement "an.rcn c:ontrolln the pro

,ram to the line number specined by the expreslion. 
If the e_.,reulon contalna one Of more va,iablalt II 
c:on.ldcrcd a compuled tran,'.r of c:onuol. 

Eaa.pltt-IOO OOTO 150 
150 OOTO 1-1 + 200 

The Interpreter II able to exccule a pro,ram with 
computed transfers of control. For the compiler to 
work with such a proaram, however, it needs a table 
of taraet lines followinl the END statement of the 
form: 

LINE NUMBER, TARGET LINE I. ----, 
TARGET LINE ~, - I 

LINE NUMBER, TARGET LINE 6, TAROET 
LINE 7, 0 
where the - 1 and the 0 at the end of the lines refer to 
table incomplete and table complete, respectively. 
Unes conlainina the table of taflct line numbers 
must have a line number of 32001 or areater. 

Eumple-. 

15000TO X-IO+ 200 (where X can 
ranae from 0 
to 5) 

. 
300 QOTO Y·S + SOO (where Y can 
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. 
5000 END 

ran,e trom ° 
to 3) 

32001 ,lOO,210,220,230,-1 
3lOO2.2AO.250.5oo,505. - I 
32003.510,515.0 

GOSUB St.te.ent 
, .. -LIne Number OOSUI Exprallon 
'IlIe OOSUB Itatement II uaed to call an Internal 

IUbroutlne. It II executed exactly the wne u a 
OOTO ltatement with one exception. 'IlIe number of 
the Une immediately followin, the OOSUB statement 
il recorded by Buk I. 

EulDplel-loo OOSUB 1010 
100 OOSUI 1-10+500 

The OOSUB statement can be combined with the 
indirection operator .. 0" to jump to a machine 
Ian,u .. e routine. 
Form-Line Number OOSUBO Expraslon I.Ex
pression 2,Expression 3 

Expression I lpecifies the addres. of the machine 
iuau .. e lubroutine. Expresslonl 2 and 3 are op
tional. If expression 2 II Included, It I. evaluated and 
the resultin, value pa.sed to lhe caUed pro,ram as 
the conlents of CPU relister 8. If a third expralion 
il included. its value is passed In re,ister A (with 0 
allo holdin, RA.O). The subroutine receives control 
with p. 3 and X. 2, and mUlt return with a SEP 5 
(05) Inltructlon. (See USR Func:tlon In Chapler 2, 
FJemntl or ... It 1 Compile, II •• .,,".., .) 

r ... mpln-IOO OOSUBO"OOO 
100 (I()~un. 1300.A-8 
100 OOSUB • '4100,0,'56 

RETURN SC.tement 
Form-Line Number REruRN 
The RETURN Italemenlll used to mark the end of 

an Inlernal lubroutlne. II executa by tranlferrln, 
control back to the Itatement whOle line number wal 
recorded al the result of the execution of a OOSUB 
Itatement. The acctptable Ihort form of the key 
word RETURN II RET. 

Enmpin-loo RETURN 
100 RET 

Internal subroutines are explained In Chapter 4. 
'rolFemmlnl I. ...Ie I. 

END St.tement 
rona-Line Number END 
The interpreter uses the END statement to ter

minate execution of a proararn and return to the 
enter mode. It must be the last statement executed In 
a prOlram and there may be a. many END 
statements in a proaram as needed. The interpreter 
accepts as a synonym ror END the key word STOP. 

t:u.p1el-100 END 
100 STOP 

The compiler UMi the END lwanent to IInDiDaIe 
compilation. In the compiler. the END Ita&eIDeDt 
mUlt be the Jalt line of the prOJram. Thil Itatement 
mUlt be lhe one and only END Itatement In the pro
,ram. The key word STOP II not recoplzed by the 
compiler. 

Condltlona' S.tement 

IF St.te .... Dt ,.,.-Un, Number IF Exprcuion I Relatioa 
Expreslion 2 THEN Statement 

The IF Ilatement it used to compare two apr-. 
lions accordin, to the lpecirled relation. If the coadi
tion lpecified il true, then the UIOCiated ltat __ ' II 
executed. Otherwise, the prOJrlm il advanced to t.bt 
next line number. The permilsible relational 
operaton are: 

• 
< 
> 
<
>-

equal 
1 .. 1 than 
arealer than 

<> or >< 

leu than or equal (not anew) 
areater than or equal (not I •• ) 
not equal (Jreater than or leu 
than) 

The uaoc:lated Italement may be any other valid 
Ba.lc I .tatement Includln, another IF Itatemenl. 
The key word THEN may be omitted. 

Ea.mpin-IOO IF 1>25 THEN END 
100 IP 1< ~ PI "UNDER" 
100 IF A> B IP 8> C I-I + I 

(lncrementl only If B I. belWtell 
C and A) 

The IF Itatement allo allow. the key word OOTO 
to be replaced by THEN, thUi makin, the two 
Itatementl below equivalent. 

Ea •• pIn-IOO IF 8.5 OOTO 200 
100 IF B.5 THEN 200 

It should be noted th.t the key word THEN II eIIID

tlal here and cannot be omitted. 

Input/Output Statementl 

INPUT St.te .. at 
Form-Line Number INPUT InputUlt 
The INPUT "atement II used to input data 'rom 

the terminal or disk. The Inputlilt II a luc:ceulon of 
one or more variables separated by commal. The a
ecution of this statement bqins with the typin, of a 
question mark prompt indicatin, that Basic I il ex-
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~tin. the user to type in data. The user should res
pond by typinl a line of one or more expressions 
lCParated by commas and terminated with a carriaae 
return. Each input expression is evaluated and 
uaiped to its input variable in the INPUT state
ment. 

If I.hc number of requested variable, in the In
putlist is not satisfied by the number of expressions in 
the user's input line, a new ? prompt will be issued 
.. kinl for more information. If the number of ex
pressions in the user's line is arelter thin the number 
of requested variables, then those input expressions 
Dot requested are saved internally. 

The key word INPUT can be shortened to IN. This 
lhort form hal a slilht functional difference. The IN
PUT statement will unconditionally read another 
Une, ianorinl any remaininl data in the current line. 
The IN ltatement, however, will check to see if any 
uvcd expressions exist. If 50, then thell saved ex
pressions Ire used first to satisfy some or all of the 
variables requestinl values. Only when no saved data 
emts is the? prompt issued. 

Eulapin-IOO INPUT A,B,C 
100 IN A,B,C 

The key words INPUT and IN cln be followed by 
a prompt Itrln,. The Itrln, II a Iroup of ~h.r.cte" 
enclosed in quotes that will be typed in front of lhe 
first? prompt when the statement is executed. If the 
prompt strina is followed by a comma, a new line of 
input is required. If there is no comma, the existing 
line of dati is used until exhausted. The prompt 
Itrin. over rides key word spellin •. 

r.u.p.-lOO INPUT "READ", A,B,C 
100 IN "OIVE IT TO ME" A,B,C 

PRINT saa.e.e.t 
'.,.-Line Number PRINT PrintUlt 
The PRINT "Itement is used to print dati or 

me .... a to the console printer or disk. The Printlist 
il a lucceuion of one or more items to be printed 
separated by either comm .. or semicolons. Each 
print Item mlY be either an expression or a character 
suina enclosed in quotes. In the first case, the value 
of the expreuion is typed. In the second case, the 
character strina is printed verbatim. No spaces are 
aenerated between the printout of items separated by 
semicolons in the PRINT statement. On the other 
hand, the printoul of an item preceded by a comma 
in the PRINT statement belins at the next tab sel
tina. Tabs arc automatically set every eilht 
characters. Commas and semicolons, character 
strin,s, and expressions may be mixed in one PRINT 
Itltement in any manner. The Icceptable short form 
'or PRINT II PRo 

Eumplet-IOO PRINT 1,2;3, "HELP" prints as: 
I 23 HELP 

100 PR 5;6;7,8,9 prints as: 
567 • 9 

Normally, the execution of a PRINT Itatement ter
minates with the .eneration of a earrla.e return and 
line feed to beain the new line. If the PRINT lIale
ment ends with a comml or semicolon, however, 
then the carriale return-line feed sequence is sup
pressed, permillin.substqucot PRINT statemcotlto 
output on the same line or permiltin. an input 
messale to appear on the lame line .. the previoul 
output. 

The interpreter will accept the leldinl quote of • 
character in place of the key worda PRINT and PRo 

[umpltl-IOO "HELLO" 
prints as: HELLO 

100 "HELLO",S;6,7 
prints u: HELLO 56 7 

The compiler will not Iccept this lut form Ii a 
valid slalement. 

OUTPUT Statement 
form-Line Number OUTPUT Pon,Datl 
The OUTPUT Itatement il ulCd to •• n.ra.. a 

hardware out instruction with the N lines let accor· 
ding to the fint parameter (Pon), and the output 
dala supplied in the second parameter (Data). Either 
parameter may be any valid expression, but it is 
essential that the Port expression evaluate to a 
number in the ranle I to 7 or no output may occur. 
Only the least silnificant • bits of the Data expra· 
sion are output. The Iccepted short form of the key 
word OUTPUT II OUT. 

E ... pln-IOO OUTPUT 5,6 
100 OUT 7,1 

Dllk·Aelated Statement. 

WFLN Stateme •• 
form-Line Number WFLN 
The WFLN statement is used to initialize Ul output 

file (write file). 

Example-IOO WFLN 
This statement executes by first dOlin, the lui 

output file (if one existed) Uld Hltina the intcmal 
nals for terminal input and console printer output. 
Then, it prompts the user with a WRITE? for • 
FILENAME. The user mUlt respond by typin. in a 
FILENAME in the form: 

(NAME).(EXTENSION):(DRIVE) 
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The NAME consists of from one to six alpha
numeric characters. The EXTENSION consists of 
from one to three alpha-numeric characters. The first 
character of each must be an alphabetic character. 
The DRIVE must be a number. either 0 or l. Both 
the EXTENSION and the DRIVE are optional. If the 
DRIVE il not lpecified, a default value or 0 is used. 
The followln, are nample~ of valid FILENAMES: 

TRIAlI.SSC: I 
TRIALI:I 
TRIAL (DRIVE de'lult value I. zero) 
T5529.AI7 (DRIVE default value I. zero) 

If In Invalid FILENAME I, typed In, an error 
messlle will be printed and the user will be prompted 
with a ? ror another FilENAME. Once a valid 
FilENAME has been received, a file is opened; that 
is. space is allocated on the disk under that 
FILENAME. 

RFLN saatement 
fOrlll-Line Number RFlN 

The RFlN statment is used to initialize I read file 
(input file). 

lA .... pie-IOO RFlN 
The RFLN statement executes the same way as the 

WFLN statement but with a couple or minor 
chanles. First, an input file is involved rather than an 
output file. Second, instead of a WRITE? prompt 
bein, iuued, a READ? prompt is issued. 

DOUT Statement 
'onn-L1ne Number DOUT Filename 
The DOUT statement is used to set up a disk out

put file. This statement executes by closinl the last 
output nle (ir one existed), processinl the Filename 
found In the statement. openln, an output file under 
the new Filename. and Seltin, internal na,s for disk 
output. The Filename Is or the same form as describ
ed under the WFLN statement. If an invalid 
Filename Is discovered. the interpreter will return to 
the enter mode and the compiler will return control 
to COOS. 

The OOUT statement can be used without the 
Filename. When 50 used. only the intern II nils for 
disk output are set. . 

ElIamplel-loo DOUT STOREI.TRI:I 
100 DOUT 

DIN St.tement 
fOrlll-Line Number DIN FUename 
The DIN statement is used to set up a disk input 

nle. this I.atement executes the slme WIY IS the 
DOUT statement but with lome minor chinlea. 
Flnt. Input rile. Ire Involved In.tead of output filel. 
AlIO, When Internal nail Ire let, the leltln, will be 
'or disk Input. 

[lImp'el-loo DIN TRBlE:1 
100 DIN 

CLOSE State._t 
fOrlll-line Number CLOSE 
The CLOSE statement is used to clole I dilk out

put file and set the internal nqs for conlOle printer 
output. 

lA .... p .. -IOO CLOSE 

WEOF SCatement 
form-Line Number WEOP 
The WEOP Itltement II uled to put an end-o,-nle 

character (DC3) In a me. The necution or this com
mand allo letl the Internal na,1 for conlOle printer 
output. It Is used for aeparatinllines of data In I di.k 
file. 

lAa .. pIe-IOO WEOF 

TIN Statemeat 
FOnD-line Number TIN 
The TIN .tatement restora the terminal .. the 

primary input device. BecaUH thll Itatement don 
not alter the dilk control block, further ute of the 
DIN statement without a parameter will resume 
where the previous reference left off. Any error stop 
or the execution of a NEW or END Itatement will 
force an implicit TIN. 

ED.p .. -IOO TIN 

TOUT Statemeat 
Form-Line Number TOUT 
The TOUT statement restores the conlOle printer 

a. the primary output device. Because this "atement 
does not alter the diak control block. rurther UN or 
the DOUT statement without a parameter will 
resume where the previous reference left off. Any er
ror stop or the execution of a NEW or END Illte
ment will force an Implicit TOUT. 

Example-IOO TOUT 

NOUT Statemeat 
Forlll-Line Number NOUT 
The NOUT statement disables the output. It il 

cancelled by a TOUT or DOUT statement. 
Exampie-IOO NOUT 

Sy.tem Control Statement. 

SYltem ('ontrol Itltementl are reco,nlzed only .., 
the interpreter. They are not normally Included II 
part of a prolram. They are normally entered 
without a line number. 

NEW St.'emeat 
.·or .. -NEW 
The NEW Itltement I. UMd before a new protram 

Is entered. Execution or this statement clean the pro
Bram area in memory. Alternate Icceptable formlof 
the key word NEW are CLEAR and SCI. 
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.... ,aa-NEW 
CLEAR 
SCR 

RUN St."ID'D' 
'.r.-RUN Exprellion Sequence 
Th. RUN Itltement II uMd to Itart execution of I 

pro.ram. It be.lnl execution It the nrlt Oowelt) Une 
number. If the key word RUN II followed by I com
ma followed by I ICquence of one or more exprel
.IoDI separlted by commu. then the exprealion se
quenee is ueated u ID initial input liDe. This line will 
be acanned rust when IN stalements are executed. 

r..u.,IeI-RUN 1,2.3 
RUN 

LIST St."lDIal 
, ... -LlST Expression I.Expression 2 
The LIST Itltement is used to print out all or part 

of a stored UICI' proarun. Both parameters ue op-

tional. If no parameters are a1VeR. the whole pro
,ram I. lilted. A sin,le expreulon puameter II 
evalulted to I line Dumber. If the liDe alltl, II II 
printed. If both puameterl ue liven, all Una with 
line numbers in the rlllle lpedfied are printed. 

Eulaplll-LiST 
(Prlntl atlr. u..- proaram) 

LIST 100 
(Prlntl Une 100 If It alall) 

LIST 1,1000 
(PrIoli all Una betwlID Iud lOGO 

iDcblllve) 

RDOS St.II ... ' 
, .... -ROOS 
The ROOS Itatement Is uNd to reatore CODuoi to 

the Dilk Operltina System. 
Eu.pIe-RDOS 
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4. Programming in Basic 1 

'lbll chapter introduca the Utei' to prolranominl 
In BIlle •. Oround rule. for the interpreter and the 
compiler Ire di.c:u.1ed u well u lOme prolramminl 
t.lchniqua. Two prolrunminl nample. are liven 
lad error me .... n and pro.rlmmin. debugln. Ire 
COYtnd. 

Immediate Execution and 
Program Mod •• 

Aftlr the uaer load. the Interpreter, I colon pro
mpt ":" II retumed Indlcltln. thlt the interpreter il 
in the n"'.ode and II ready to accept I line. Af'ler 
lach Input line II hlndled, the Interpreter retuml to 
the enter mode. If the Ultr Inputl I line without a line 
number followed by I carrll.e return (CR), the Inter
preter I0Il Into the I •• edll" ..... 10 ..... In 
thll mode, the line typed II executed immedlltely. If 
the user Input. I Une preceded by I Une number Ind 
lollowed by a (Cl), that line would be taken from 
the Input buffer Ind Itored in the Ultr prOlram area. 
Typlnl the RUN command would then put the Inter
preter into the proan. mode and the linea .tored in 
the Utei' area would be necuted. 

One important use of the immediate necution 
mode is to permit line-at-a-time teatina. LET,IF, and 
PRINT can be demonstrated this way. 

The INPUT and IN statements c:an also be directly 
executed but, because of the way Basic: I buffers its 
input Unes, the INPUT or IN statement c:annot be 
directly executed for more than one variable at a 
time. Thul. if the followinl statement il typed 
without a line number 

INPUT A,B,C 

only the value of A will be uked for. The vllues of B 

and C will remain u they were. If the Itatement 

IN A,B,C 

I. typed without I line number, the value of I will be 
copied to A and only the value lor C will be re· 
qUilted. Similarly. the ltatement 

IN A,'.B,IO,C,15 

will execute directly (Ioadln, A. 8. and C with the 
values 5, 10,lnd .5, rapecdvely) and reqUllt no In
put. But, with I line number In I propam, thll .. e· 
ment will produce ID error atop af'ler request.., ODe 
vllue. 

Clearly, there II no point to executina REM or 
END in the Immediate mode. furthermore, OOSU8 
and RETURN are normally meant ror the PfOI,am 
mode. On the other hand, an immediate OOTO hu 
the lune efrect u If RUN were typed, but exec:udon 
may beain It other than the proarun'l nnt de
ment. 

The proaram mode II entered to execute I PfOI'IID 
Itored in the UICI' arel. AI noted before, linn pre
c:eded by I line number are atored in the UICI' area. No 
errors, therefore will be detected in a stored pr~lJ'am 
until an attempt il made at execution. 

System control .. atements are not normally includ
ed in a stored prOlram. NEW (as well as CLEAR and 
SCR) obviously should be avoided because aec:ution 
of any of these commands would result in I sclf
destruct. A stored RUN, however. will be the 
equivalent to a OOTO to the nrst statement, Abo, I 
LIST statement may be included as part of a proaram 
and used for printinl out larae text Itrinas, IUch IS 
instructions to the operltor, 

It should be noted thlt the interpreter wiD accept 
system control statements in the body of a ItOred 
pro,ram but the c:ompiler will not. Consequently, no 
sYltem c:ontrol statementl can be present In a pro
.rlm intended to be compiled. 
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Multiple Command. Per Line 
An important reature of Bah: I II the ability to 

Itrin. "atementl tOiether on I line. Thil feature il 
ICCOmplllhcd limply by .cparilln, the Itllementa 
wldl I colon ":". An example it 

100 PIlIIa "START":LET A-I:OOTO 300 

l&aalmlnt. whkh cff~ I tranaf. or control cannot 
""ollowed by any other l'l,emnt on the IUIlC line. 
but otherwl .. any combination 01 valid 8ul~ I 
ltal_ent.llacceptlble. Thll Cipability II plrtk:ullr· 
I, ultlul when the relult of lOme condition. requlrn 
two or more Idlon •. For eumple. 

150 If X<O PRINT "HELPI":LET x-o: 
OOTO 101 

151 REM X> -0 HERE 

'ibt Ult 01 multiple command • .,... line allO allow. 
rearu to be pIKed on the line to which they Ipply. 
Por uample. 

200 LET X.O:LET Y.O:LET Z. -I: 
REM INITIALIZE 

Dllk Operatlonl 
n. ""CIaO dilit IYltem can be ueed by Bale I to .VI and recall pro.raml and dati. To ICcompll.h 

&hIa dIIk Input Ind output, varioul Itrlnal or 
___ •• ntl mUlt ... Implemented. 

n.lntlrprlter II the primary tool for the develop· 
m"'t of I Bale I Pro,ram. At the end or I pro,rlm· 
minl...ton. the pro,rlmmer ml.h, want to live the 
work lor Iuture reference. lbll Interpreter aliowilhe 
loIIowlDa .rin, or Baic I .Itement., executed In 
the immedilte mode, to permit the IIvin, or a pro· 
trllD: 

~~tIJtXP 2 
.JXXlU.!!e~S~~·:!!l "END":ClOSE ___ 
.!~ •• not put .n END .t.t ••• nt on the prolr~. 
u .. !' .... ! .. plicitly in.ert .n IND etu.-r.nt in the 
,roln. ~. 1nvoltlna DOUT t~h. pro.n. on 
d1.1t. ~ ____ . ~ 
.e. _ It .houl&! ~~~ th.t if • lade 1 

pro.r •• 1e _dU~--'Dy u •• o"f.....th. MleroDOS laefd.nt 
Iditor or If • ,ro.n. 1e vrt'tt." ut vithout the 

I k.yword In the eo ••• nd lin., vh.n ro~r •• 1. 
r.~4 to the Int.rpr.ter. the .rror ••••••• 

t ••• 11 '-tt.t ••• ot typ~Jtllvord viii be r.c.t 

,.... DOUT .lIemtnt 1111 the dl.k II the primary 
output device and Inltlallzn the Ipproprilte dillE 
point'" by Ult or the UlOClalld parlmeter (nle 
name). 1be LIST Itatement Illtl the pro,ram be· 
tween the Un. number •• peclfied (the ran,. of line 
numberl mu.t be Included). The PR Itatement print. 
Ih. Iter word END Iner the Ultln,. Thil IEfy word. 
END. will be UMd when the pro,rlm I. IIlln reid in .. 
Flnall,. the CLOSE Itltement PUll I DCl on the me, 
nlll out lhe III' IeClor. output. It to th. di.Ie. and Itt. 
thl conao .. printer u the prim..., output device. An 
...... pII: 
DOUT HlL'.IIC:I:Llft 1.1000:""!ND": CLOS! 

A prOJl'am can be read bllek into the interprellr 
with the (ollowin, statement executed Immedillely: 
~~A'F{N 
~ ~a::~l ~~:., .' F;lt"IJ~t. 

In the lrnmediate tlKUllon mode thl. Itll ....... t will 
(l) let the dilk u th. primary Input dlYice. (2) 1 .. -
Itillize the approprilte dI.k polnler. u.lna the 
1iIOCIIled parameter (nle name). (3) rad Uftli froID 
lh. dl.k to th. input buffer, and (4) tranll. II .. 
preceded by I line number 10 th. Ullr Ina. aeeutl", 
linea nOI preceded b, I lin. number. Thul, whlll &hi 
keyword END placed at the end of the nl. it rIId In, 
Implicit TOUT and TIN Itatement. arc executed. _. 
tin, the terminll and the COftlOle printer II die 
primlry input and output devicel. Bumple: 
~IN M:"t;tL~R;I.K 
_ ~ E A£) t.- _ !lEAD? 1I&1..p, 8$&:1 

He k P. • PII/ 
The output of the data to the eIlllt I. I nlMlVIIJ 

.Imple mltter. Plrlt. the Ullf mUit InldaUze till out
put rUe by meana 01 on. of the followlna _ ..... 11: 

100 DOUT Filename 
100 WFLN 

If a OOUT .Itement II UIId. the dl.k alrady .... 
been let up u the primary output dnice. If .... 
WFLN .tatement hu b«M. ultd. a DOUT .tlt ..... t 
with no parameter hll to be ultd to let the dille u die 
primary output device. Once I rue hu bien InlliIU&
eel and the di.k Nt U the prim." output dIviot. I 
PRINT, PRo or .L1ST Itlllm.nt will output 10 .... 
dllk. When all the dltl it outpul, lh. output lUI •• 
be termlnlted with the CLOSE .ltllMnl. U ... 
cu.1td earlier. Some uamplel loUow: 

100 .••• 
110 .••• 
120 .... 
130 DOUT FIL!!.: I 
140 PR .... 9.10 .. 
150 CLOSE 
160 END 

100 .... 

100 ... . 
110 .. .. 
120 •••. 
I]() WFLN 
14ODOUT 
150 PI .... 9.10 .. 
160 CLOSE:END 

110 DOUT PlLEt 
120 PI'i 
I]() WEOP:DOUT:PI 9; 
140 WBOf:DOUT PliO 
UOCLOIB 
160 END 

Inpullln, dati Irom Ihi dllk II 1l.11ar 10 _.
tin. dlta. The nr., Iltp I. 10 Inltlall .. Ih.lnput nit ." 
Ule or one of th. lollowlna Itltlllllftll: 

100 DIN PIIeIlUM 
100 IPLN 
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If I DIN statement WIS ueed, the dilk hiS been let as 
the primary input device. If the RFLN statement WIS 
used, I DIN statement with no parlmeter must be us
ed to eet the disk as the primlry input device. Once 
the file hiS been initialized Ind the disk set as the 
primary input device, any INPUT or IN statement 
will input rrom the disk. Examples follow: 

100 .... 100 .... 
110 DIN FILEI:I 110 RFLN:DIN 
120 .. .. 120 .. .. 
130 ... . 130 .. .. 
140 .. .. 140 .. .. 
150 END 150 END 

There Ire lOme rules re,lrdin, the format of dlta 
Itrin,l placed on I disk. These rules are: 

t. All exprellionl in the input file must be 
IIPIrlted by com mil and the lut expression must be 
loll owed by I clrrll,e return. 

2. Multiple lines with a carriqe return Ind a DC3 
seplrltln, them Ire Illowed. (Set WEOF statement.) 

IIlhould be noted thlt both the IN and the INPUT 
,tltements prompt the UHr with I queltlon mlrk. 
This promptln, will continue with di.k Input. To 
Ivold the Ippelrlnce or the queltlon mlrk prompt 
on the conlOle printer when I dllk input I. Ittempted, 
I dummy output me can be let up Ind the queltion 
mark prompt could be output II If It were dlta. 

Baaic 1 uaea MicroDOS generalized I/O. The uaer 
can direct output to any device auch •• the acre.n, 
11n. print.r, or diak. An •••• pl. 1a: 

DOUT ILP 

Speclll Keyboard 
Control Character. 

OA, 00, and FF, respectively). These lpecill 
characters are uallned by Basic I before itlline code 
il entered. 

The break key has I dull purpose in the inter
preter. It can be used to interrupt a lonllistina or to 
interrupt the execution or I prolrlm (for example, 
one cauabt in an endless loop). While executinl the 
list command, Basic 1 checks break at the beainnin, 
of every line. While executinl I stored pro.ram, 
Basic 1 checks break between statements. 

Each input line from the keyboard is terminlted 
with I carrille return (CR). 

A !ummary of the keyboard control charlcten II 
,Iven In Fi •. I. 

How the Complier U.e. the 
I Stltement 

The Bisic I compiler tlkes I source pro,rlm writ
ten in Basic I and trlnslltes it into CDPII02 
Issembly Ianlul.e. Each line number is Issilned I 
libel, the libel bein, the line number preceded by the 
letter L. When the compiler sees the I Itltemen! in I 
prolram, it puses whltever follows the excllmltion 
point to the output file IS assembly Ianluqe. No 
label is Issilned to the line number associlted with I 
! statement. 

A common use of the ! stltement is lO pass 
The Basic I interpreter Illows cenain key Issembly lanaua.e subroutines to the output file. A 

characters for deletinll character, cancellinll line, REM stltement is commonly pi ICed in front of the I 
interruptina ex«ution, and terminltina a line. stltement to provide I libel for the user to cili. Thus, 

An incorreetly entered character may be erased if the user executes I OOSUB X, where X i. the line 
(bacltapaced over) by use of the "erlse previous number of the REM stltement, the usembly 
charlcter" key. <; .. ;:> lanlulle subroutine Is executed, because REM 

. The hex code for thO k' d stltemenlS Ire i,DOred durin, execullon. 
la ey.a atore in location Th I I' i h i -'I 0013 and 1a a RUBOUT. CONTROL H can alao b. ua.d to e .tatement I very Importlnt n t at t .. OWl 

del.te a char.cter fro. the .cre.n and the input I1n. the uaer to In!len In luembly lan,ul.e lubroutlne 
buffer. r J1d" /"-' R1I6,vr anywhere In a pro.ram without hlvln.to be concern· 

Each occurrence of ~ erlses tl\e IISI ed with the absolute Iddrtll of the lubroutlne u In 
Itored inpul charlcter. In Ihe evenl Ihlt I line has the USR function Ind the oosua. Itllement. 
been butchered so bldly thai it il beyond repair, the 
entire line can be erlsed by ule of the "cancel line" 
character. The hex code ror thi. chlrlcter II Itored In 
locltlon OOI<4lnd II In ASCII clncel (C~wr~w. C . 

"ell.~3). The UKr mlY chln,e either of Ihe.e edit contr~1 
chlrlctera by chln,lnl Its Itored code to Iny vllue 
except DC3, LF, NULL, or DELETE (hex code Il, 

CR 
_or -
CAN 
BREAK 

Terminates every entry line 
Back8pace over or era8e previOUS character 
Cancel line 
Interrupt long lilting or program execution 
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Rqllterl RO. R I. R8. RA. RD. and RF are available 
to any ulembly lan,uI.e lubroutlne. All other 
reallten. excludlnl R2 (Itlck pointer). R3 (prolram 
counter). R4 (Iubroutlne call). R5 (subroutine 
return). and R6 (return Iddr"l .toralc). can be u.cd 
If tho previoul valu .. of theae reiliten are lived at 
the bellnnlnl and re.tored at the end of the allembly 
lanlu .. e lubroutlne. The reiliter value. can be .aved 
on the Itack (R2 I. tho Itack pointer). A.llembly 
lanlulle lubroutines receive control with P - 3 and 
X- 2 and mUlt return. with a SEP , Inltructlon. 

Loop. and Subroutine. 

A loop is placed in a proaram to execute a number 
of Itatements over and over llain until some condi
tion II sati.rlCd. An example foUows: 

100 REM COUNT DOWN 
1I0A.-' 
120 IF A< I GOTO 160 
130 PR "TIME MINUS".A 
1«)A.-A-1 
.,OOOTO 120 
160 PR "BLA.ST OFF" 
170 END 

Statementl 120. 130. 140. and 150 are contained 
_ithin the loop. Here the count down continue. until 
lh. value of the variable A reacha &ero. 

A .ubroutine il a lubprolram that I. normally 
evoked t_o or more placa wllhln a main pro,ram. 
Rather than havinlthe Itatementl of the .ubproaram 
duplicated in acveral placCl.ltappean only once. It il 
wrillen 10 that it exist I with a return Itatement. It il 
evoked at any point in a prOlram by a GOSUB Itate
ment which tranders control to it. 

Whenever one subroutine calli another lubroutine 
(termed lubroutine nestinl). an additional 
"RETURN Itatement number" is recorded. These 
numbers are stored in order. 10 that every RETURN 
jump. back to the Itatement followinl the OOSUB 
which called it. Subrouiine. may be nelted to any 
depth. limited only by the amount of user prOlram 
memory remaininl. It Ihould be noted that OOSUB 
Itatementl mUit be the lalt Italement appearinl on a 
line. 

Programming Example. 

The followlnl pro,raml arc desllned to ,Ive ex
amplel of Basic 1 In action. Remarka arc omitted 
from the Ultlnll to keep them morl. Ina;tead. each 
pro,ram il accompanied by a detailed explanation of 
itl functioninl. It should be emphuized. however. 

that the omll.lon of comment. I. IlI1Irall, poor 
docum,ntltlon practlc •• but It .uit. th. obJealv. of 
thelC examplel. fMh prolram can be enLtnd In I 
few minute.. It II recommended thlt the UMr rua 
them to lain experience with the .y.tan. . 

Arithmetic: DrIll Pr0t,.1D 
The arithmetic drill prOlram lenerate. a random 

lequence of arithmetic probleml. After the proll'am 
prints the problem. the uaer rupond. with alOlution. 
The pro,ram teUs the uaer whether the AnIWa' II cor· 
rcct or not (providinl the correct an.wer in tbe latter 
cue) and then proc:eedlto lenerate a new problem. 
and so on. 

A listin, of the prOlram Is ,iven in Fil. 9. Fint. 
three random numberl are lenerated. The value of F 
(1 to 4) will be used to decide whether thil problem 
will be an add. lubtrac:t. multiply. or divide problem. 
The ranle of po •• iblc valuel for the arlwneDl. A Uld 
B wu chosen to prevent the pollibilit, of overftow 
under two conditiona. Pirlt. 181-18111 .till leu than 
32767. Second. divlalon by zero II prevented. IlecaUII 
Balic I dilcarda divilion remainder •• the founh 1lIl.
ment I. Included to keep the divilion problema In
tere.tin,. It IIYI: If thl. problem la a dlvllloD pro
blem In which the quotient would ordinarily come 
out al zero (true for many of the A. B. comblnadou 
that mi,ht be lenerlted). arbitrarily incrcaae the ... 
of 'he dividend (to a rnulmum 0111100 In th1a cue) 
to make lhe problem non-trivial. Statement50bqina 
the presentation of the problem to the UICI' by prin
tlnl U1 .n~our .. ln. mell •• e followed b, the vII ... of 
the fint variable A. Notlc. that lhe nnal acmic:oloa 
keep. the printer on the lam' line _Ithout advlllCina 
the carria,e further. 

Statement 60 doe. a lour-way branch bued on th. 
value of F. the arithmetic function IClectcd. ThUl, 
control passel next to one of the lollowin, Itllcment 
numbers: 70. 100. 130. or 160. Each of tbae 
Itatements be,in. a abort acquence thlt prinll tbe 
liln for the arithmetic operation and then compulel 
the proper function. placin, the relult In C. Notice 
the finalsemicolonl a,ain In the print Itatementl. No 
matter which path il taken. control pusel next to 
Itatement ISO. which print. the value of the aec:ond 
variable followed by an • liln. The preaentatlon of 
the problem to the uler II now complete. and the In· 
put Itltement It 190 deliver I a ? prompt on thc 111M 
print line and read. the U .... ·I anlwer Into D. Stlte· 
mentlOO con,rllulltel the user on I correct AnlWIf; 
Itatement 210 pointl out that hi. Anlwer wu incor· 
rect and provides the correct answer. The com ..... at 
the end of both PRINT Itatementl here apln inhibit 
a new line from Ilartinl. but they .pace over to the 
next lib settin. where a new problem II poled U I 
result of the loop at (220) back to the top. 

It Ihould be noticed in the prOlram U.tln,that an 
END .tltementllnot prcacnt. contrary to earlier Id· 
vice. The nature of lhe pro,ram II Iuc:h that Buk: I 
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10 A.RND(1,181) 
20 a.RND(1,181) 
30 F. RND(1,.) 
40 IF F •• IF AlB<1 A.A-100 
50 PRINT "TRY THIS ONE: ";A; 
eo GOTO 40+ F-30 
70 PRINT" + Of; 
80 C.A+B 
80 GOTO 180 
100 PRINT II _ "; 

110 C.A-B 
120 GOTO 180 
130 PRINT '''''; 
140 C.A-B 
150 GOTO 180 
180 PRINT ","; 
170 C.AlB 
180 PRINT B;" • "; 
180 INPUT 0 
200 IF D.C PRINT "RIGHTI", 
210 IF 0< >C PRINT "WRONG. CORRECT ANSWER IS "'C 
220 GOTO 10 ' , 

"g. I-U.tlng 0' .".lIm.tlc d,,,, p""rlm. 

wiD never 10 put the lut statement. The prOlrllll U 
written loops endlessly, and only under these condi· 
tionl il the omission of an END permislible. 
However, if the proarllll is to be compiled, an END 
Itatement must be placed at the end of the file to ter
minate compilation. 

The runninl of thil prolrllll Ihould live the user 
some practice In leaminl how Basic I divides. 

Geometric Prla. Patten P .... n. 
Thil leometric print pattern prOlrllll is desiped 

to print three identical, trapezoidal patternl ICrOU 
the PIle, each nlled with repeated imprintl 01 the 
same number dilit. 11Ie user can lpeelfy which dlalt 
II to nil each trape7.o1d and, lor all three, the number 
01 chuaeten aerol. It I top, the Ilope 01 itl lides 
(politive or neaatlve), and itl heilht. The user can 
also lpecify the spacinl between the patterns on the 
pqe. 

Because the printer prints line by line, the prOlram 
printl the pattern in a scanninl mode. Every line con
lisll of a sequence of the three identical seaments, 
and each selment contain I D lpacel lollowed by E 
Identical dilitl followed by D Ipacel I.aln. The 
valuel of 0 and E vary from Une to line. For each 
new line, 0 il decremented by a value I (positive or 
ne.atlve) and E i. incremented by 2-1 (to keep the 
pattern Iymmetrical). 

To analyze 'he prolrllll listed In Fil. 10, it is 
helplul to belilt by identlfyinl itl subroutines. 
Readlnl from the bottom up, the subroutine from 
250 to 280 print I the diait N acrols M times (notice 
the semicolon). Similarly, the lubroutine from 210 to 
240 prints a sequence of M spacel. Finally, the 

10 J-O 
20 INPUT A.B,C,O,E,I,L 
30 N=A 
40 GOSUB 1.0 
50 N.B 
80 GOSUB 140 
70 N.C 
80 GOSUB 140 
85 PRINT 
00 0-0-1 
100 E.E+2-1 
110 J.J+1 
120 IF J< >L OOTO 30 
130 ENO 
140 M.O 
150 GOSUB 210 
180 M-E 
170 OOSUB 2SO 
180 M.O 
100 GOSUB 210 
200 RETURN 
210 PRINT" "; 
220 M.M-1 
230 If M > 0 GOTO 210 
240 RETURN 
250 PRINT N; 
280 M-M-1 
270 IF M> 0 GOTO 250 
280 RETURN 

"g. 10-U.flng 01 glOm.f"c p,'n' p.H.m 
progrtm. 
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lubroutine from 140 to 200 prinu D spaces followed 
by E dilill, aU N, followed alain by D spaces. Notice 
tbatthis subroutine calls the other two. 

The main part of the prOlram runs from 10 to 130. 
Firlt, tbe prOlram initializes a counter J for the 
number of lines which have been printed. Then, it 
reads (from the uscr) initial values for A to E, 1 and L 
(the total number of lines to be printed). A, B, and C 
Mould be Imlle dilits, D, E, and L must be ,reater 
than O. Each of these three lCQuence, 30-40, 50-60, 
and 70-80, prints one Hlment of a line ulinl the dilit 
Ipcc:ified by the \.IIer. A new line is started at 85. 
Statementl90 and 100 advance D and E u explained 
earlier, and 11 0-120 decide whether or not a IU ffi
cient number of linel hu yet been printed. If not, a 
new line II Itlrted. 

I'or tbis prOlrlm to run properly, the values of D 
and E Ihould not *ome to Imall. Nor Ihould they 
be 10 Iar,e u to require exclllive line lenlth. The in· 
ltlal values Mould conform to the followin, rela· 
doni: 

3(E + 20) < maximum line width; 
if 1<0, E>2111(L·I); 
if 1>0, D>I(L·I). 

Bullt .. n Subroutln •• for the 
USR Function 

For convenience, the Buic I interpreter includes 
--lew built·in subroutines that can be used by melDl 

of the USR function. They are u foUowl: 

(I) USR (101 14,N) 48; 
"Cl 1:'\1& -~ fe "E!:~ OS; 

LOA R8 
RET 

returnl the decimal value of the byte at memory loca· 
tion N, where N il the value of the second exprellion. 

(2) usa (10118,N,M) 58; 
is fI. rv.c. -b ~fe. 'o~c; D5; 

STR R8 
RET 

Itores the value of the Ihird exprellion, M(MOD 
2'6), into Ihe byte Illocltiol) N, the'value of the se· 
cond exprellion. It also returnl the value M Ii the 
function'l value. Two examplel follow: 

PR USR(10114,3072) 

prints the decimal contents of memory location 
IOCOO (3072;& «>COO) 

A - USR(10118,IoeOO,2S4) 

Ioadl memory Joeltion IOCOO with FE and also 10Idi 
tbe returned value, 254, into A. (FE - 2'4) 

(3) USR (10106) 

relds one ASCII character from the keyboard and 
returns its dccimal equivalent (includina parity bit, if 
any) + 256. 

(4) USR (10109, 0, C) 

prints the ASCll character whose code II the riaht 
hair of the hexadecimal value of exprellion C. NOli 
that the Iccond exprealion, in thll cue 0, it i,nored. 
The character to be typed mUlt Itan out in the D 
relilter; hence, the lbove format. The third expr.· 
lion il pused In IA with ill lower half in the re,ilter 
O. Thil routine happens to return I value 251 In all 
Q ... , which would normally be I.norld. Two II
amplel foUow: 

PR USI(IOI06) 

will read I cbaracter and print itl decimal equlval .. t. 
On the printer there wouJd be, for example, Al21 for 
I zero parity bit (where A WIS typed by tbe UIef). 

A - A + O·USR(IOJ09,O,66) 

will print the character B and ipore the rcturaed 
result (251). 
(5) U.I ('0144,_,.) 1 •• two-byte POll. An •••• p1. of 

ttl UI. 11 
L-UI,1 ('0144, 'COOO, ') 

(6) USI ('0116,1) 1 •• two-byte PEEK. An .... p1. of 
ttl u •• 1. 

L-U.I ('0116,'C002) 

Error M .... g •• and 
Program Debugging 

Whenever tbe Buic 1 interpreter detects an error in 
a Itatement, it lenerltes an error mcuqe conailti ... 
of In exclamation point followed by I decimal error 
number. A liltinl of the error numberl and their cor· 
relpondinl meaninll il aiven In Appendix C. If tbe 
error il detected durin, prOlrlm exccution, the error 
code il followed by the word • AT" followed by the 
number of the offendin, Itatement. 

Almost III of the errors detected by Balle I are Iyn· 
tlx errorl. Ballc I WI. In the procell of Intcrpretln, a 
Itatemcnt and found It unlcceptlblc for 101M 
rlllOn. Only two of the errors in the II'ror II" art 
deteclCd durinl execution of a Itlacmena, I.e., after 
itllynllx has been accepted, enOrt 141 Ind 243. Any 
other error number not lilted In the tlble IIanlne. I 
memory "full" condition, problbly due to too many 
nelted OOSUBS or In eXClslively comple. exprll
lion. 

Most pro,ram execution errors are due to either In· 
correct now or Improper modification of variable 
vllues. To find In error of the fint kind, tbe UMr 

must determine whether the pro,rlm is sequcncin, 
properly, I.e., whether certain seclions of code are In
deed executed when "'peeted. Orten, the In..,tlon 01 
dummy PklNT Itatemenll within IUlpected oodt 
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lICtionl will reveal whether the now within the pro
.ram II proper. 

The NCond type of error i, mOlt easily detected by 
the Inaertlon of dummy program litOI'll at kty points. 
Thll procedure il also useful for diagn05ing incorrect 
now. A dummy stop is an inserted "END, or some 
other Inserted statement which is intentionally tr
roneous, to cause an error stop. Once the stop oc
cur" the Valuel of key variables may be examined 

(using the immediate ex«=tution mode-e .•. , PRINT 
A.B.C) to !let if they indeed have the expected 
behavior. In some cases, variable values may be cor
rected, In the immediate mode, while the program il 
~till stooped. In thill ca~ and in the case where the 
program behavior is correct 50 far, the user will want 
to rtsume tht program at the point whtrt it last stop
ped. An immediate or dire\..1 Go·ro, usins the state
ment number after the stop, will permit the prolram 
to proceed a5 if it had not been interrupted. 
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5. Running Basic 1 Compiler/Interpreter 

Th. nnt ItIP to be taken before anythlnl can be 
done with luic I Interpreter, compiler, or any other 
prolram for that matter, II to power up the develop
m.nt IYlttm and run lhe utlllly prOlram luppUed 

_. ----- with it. The Bulc I interpreter and complier ailO re· 
\ "",.....,OOloJ quire the runnin, or Jr.. II II ulumed In Ihil 
_____ chapter that the UICI' II already familiar with thne 

proc:edurea. 

Lo.dlng and Starting 
the Interpreter 

The Buic 1 interpreter iI lupplied on a noppy 
disk. To load the interpreter, the user should place 
the '" 'G.'\f) diak In one of lhe elillt drives and Iype 

BASICI.lNT:X 

where X iI the drive the noppy dilk hu been placed 
in. nil command will load and It art the inlerpreter. 
The Interpreter wHl respond with a colon ":" prompt 
when it II ready to accept commanda. 

------ The interpreter can be restarted AI any time by 
~nterina thc~ utility ad typina in one of the 

(oUowina commands: 

.. P 100" Thil command .. (or the normal 
"cold It art " • Basic I initializei itaelf 
and then deliverlthe colon prompt. 

.. "103" Thil command .. for the "warm 
Itart", which iklpllhe initialization 
procedure and preacrVII the Itate of 
memory. II allO returns the colon 
prompt. The warm It art is uaecl 
when there il already a prolram In 
memory or when certain control 
paramelera have been modified 10 
lhat they are differenl from thOR 
which were nrlt initialized. Jr, .fter 
a warm It art , the Ultr wilha to 

enter a new prolram h. Ihould tyPl 
the command NEW. 

Loading and Running 
the Complier 

The Basic 1 complier II allO lupplled on a noppy 
dilk. To load the luic I compiler, the uaer mould 
place the floppy disk ill one o( lhe drives and type 

BASICI.CMP:X 

where X ilthe drive the dillt hu been placed in. 'I1llI 
command wmload and lIart the compiler. Execution 
wiu beain with the compiler promptilll the UIII' for 
the foUowina: 

LIBRARY? 
READ? 
WRITE? 
ORIGIN? 
VAR5? 
STACK? 

The Ultr respondl to thClC prompts by typinl a file 
name in the aune form u discuslCd earlier for lhe 
library, read, and wril' filII. The ORIGIN, VAlS, 
and 51 ACK promptl require th. uacr to typc the 
location in memory the prOlram I. to Itart, the loca
tion of the variable., and the location of the lOp of 
the slack. An example il liven in Fi.. II of the com
piler prompt. and a aunple rllponae. 

If a carria,e return il hit when the library file name 
is prompted, a default file name of BASICI.LlB:O il 
usumed. Any invalid file names will ClUIC the prin
lin, of an error me..... followed by another 
prompt. The library file contains lubroutine. ulld by 
the compiler. After compilln, the UHr pro,ram, thl 
complier calla In the delired lubroullnel 'rom lhe 
library and pia, .. them In the wrhe fII •• If the UIII' 
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types I 46 (I key number) Ifter the VARS prompt, 
the vlrilblel will be loclted in the lime pi Ice IS they 
were in the interpreter, as will 1IYCC and the input 
line buffer (lee Appendix D). The Itack stlrts at hilh 
memory and works down. A minimum of 50 bytes 
Ihould be laved for the stack; more should be saved 
for larle prolrams. To correct errors, the user should 
type CONTROL-C for a new prompt. 

Pollowinl i •• further expl.nation with rel8rd to the 
value liven for a VAlS? proapt lilued by the 
coapiler. When the uler re.pond. to the VAlS? proapt 
with the value 46, .torale i. allocated for all 
.ariable. that ".ic 1 allow.. The advantale of thil 
.che.a i. that the u.er can raturn to tha intarpr.tar 
for dabullina purpo.a. and variable. will be locatad 
Whara both intarpratar and co.pllar have co .. only 
allocatad thea. If a value other than 46 1. liven in 
raaponae to VAlS?, data i. allocated for variablea 
four byta. at a ti .. for pair. of variable.. 'or 
.... pl •• If only v.riabla Y i. u.ed, the u.er viII 
laa In the output fro. the coapiler: 

VY DC OOOOH 
VI DC OOOOH 

LIBRARY? BASIC1.LlB:1 
READ? TEST1.SRC:1 
WRITE? TEST1.CMP:1 
ORIGIN? 258 or .100 
VARS? 48 or .2E 
STACK? .2FFF 

"g. 11-Compl'er ptOIrtpf • • ntl I.m",. 
,.I,onl •. 
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Appendix A-
Formal Definition of Basic 1 Complier/Interpreter 

<PROGRAM> 
< STORED PROGRAM> 
<LINE> 
<8TMTS> 

< MORE STMTS> 
<STATEMENT> 

<LAST STMT> 

< GOLlIT> 

< PRINTLlST> 
< MOREPAINT > 
< PRINTITEM > 
<8EPARATOR> 
< INPUTLIST > 
< INPUTITEM> 
< CONDITIONAL> 
< EXPALlST> 
<COMMA> 
<AAG12> 
<EXPR> 

<TERM> 
<SIGN> 
<FACTOR> 

<HEXSTRNG> 
<ARGS> 
<RELOP 
< ASSEMBLY LANGUAGE> 
<FILENAME> 
<NAME> 
< LmER> 
<STRING> 
<CHAR> 
<NUMBER> 
< FSUFFIX> 
<8UFFIX> 
<8UFDEL> 
<SNAME> 
<UNIT> 
< NSTRNG> 
<COLON> 
<HEXNUMBER> 
<VAR> 
<COMMENTS> 

::- <STMTS> <CR> , <8TORED PROGRAM> 
::- < LINE> , < LINE> <STORED PROGRAM> 
::- < NSTRNG> <STMTS> <CR> 
::- <LAST STMT> ,< MORE STMTS> <COLON> <LAST ITMT> , 

<STATEMENT> 
:: - < STATEMENT> , < STATEMENT> < COLON> < MORE STMTS> 
::- LETO< EXPR> • < EXPR> 'LET<VAR> • < EXPR> '<VAR> • < EXPR>' 

PRINT < PRINTLIST > , PR < PRINTLIST > , ••• "< STRING>" , 
••• 11 < STRING> "< MOREPRINT >, 
INPUT<INPUTLIST> 'INPUT<INPUTITEM> 'IN<INPUTLIST> , 
IN< INPUT ITEM> 
OUTPUT < EXPR> < COMMA> < EXPR> , 
OUT < EXPR > < COMMA> < EXPR>' 
•• • LIST < EXPR> , •• • LIST < EX,A > < COMMA> < EXPR> , 
WEOF , TIN I TOUT I NOUT I DIN I DOUT 
CLOSE' WFLN I RFLN I DOUT < FILENAME> I DIN < FILENAME>' < > 

::. GOTO@ < GOlIST> I GOTO< EXPR> I 
GOSUBO < GOLIST> I GOSUB< EXPR>' 
IF < CONDITIONAL> THEN < NUMBER> IIF < CONDITIONAL> < ITMTS> I 
IF < CONDITIONAL> THEN < STMTS> 
••• LIST I RETURN I RET I END I ••• STOPI ••• < RDOS> I 
••• NEW I ••• CLEAR I ••• SCR I ••• RUN < EXPRlIST> I ••• < RUN> I 
REM<COMMENTS> , •••• 1< ASSEMBLY LANGUAGE> I 
••• I<COMMENTS>I< > 

::-<EXPR> 1< EXPR> <COMMA> < EXPR> I 
<EXPR> <COMMA> <EXPR> <COMMA> < EXPR> 

:: • < PRINTITEM > < MOREPRINT > I < > 
::. < SEPARATOR> < PRINTLIST> 
:: - "< STRING>" , < EXPR> , HEX« AAG12» 
::.,' ; 
::-<VAR> I <VAR> <COMMA> < IN PUTLIST > 
:: -"< STRING> "< INPUTLIST> /"< STRING>"< COMMA> < INPUTLl8T> 
:: - < EXPR> < RELOP> < EXPR> 
:: - < COMMA> < EXPR> , < COMMA> < EXPR> < EXPRLlST> 
::-, 
::. < EXPR> < COMMA> < EXPR> , < EXPR> 
::. <SIGN> <TERM> , <SIGN> <TERM> + <EXPR> , 

<SIGN> <TERM> - < EXPR> 
::-<FACTOR>' <FACTOR>·<TERM> I <FACTOR> + <TERM> 
::- - I + 1< > 
:: - RND« ARG12» I AND« ARG12»' OR« ARG12»' XOR« AAG12> I) 

MAX« ARGS» I MIN« ARGS» I SGN« EXPR» I A8S« EXPR>)I 
MOD« EXPR> <COMMA> < EXPR» I USR«GOLIST»/INP « EXPR>)I 
<VAR> I < NSTRNG> '«EXPR»' O<EXPR> II<HEXSTANG> 

:: - < HEXNUMBER> I < HEXNUMBER> < HEXSTRNG> 
:: - < EXPR> , < EXPR> < COMMA> < ARGS> 
:: • < , > , • > , • < , • , < > , < - , > - , > < 
:: • 1802 ASSEMBLY LANGUAGE 
:: - < NAME> , < NAME> < FSUFFIX> 
:: - < LETTER> I < LETTER> < STRING> 
::-A/B/C' ... /Z 
:: - < CHAR> , < CHAR> < STRING> 
::. < LETTER> , < NUMBER> 
:: • 0 I 1 I 2 I ... I 8 
:: - < SUFFIX> , < UNIT> I < SUFFIX> < UNIT> 
::. <SUFDEL> <SNAME> 

::-<LETTER>' <LETTER> <CHAR> '<LETTER><CHAR><CHAA> 
::- <COLON> <NUMBER> 
::. < NUMBER> , < NUMBER> < NSTRNG> 
::-: 
:: - 0 , 1 , 2 , ... , 8 , A , B , ... , F 
::. < LETTER> ••• -INTERPRETER ONLY 
:: • DOCUMENTATION COMMENTS •••• -COMPILER ONLY 
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Appendix B
Summary of Basic 1 Repertoire 

The followina is a short-form auide to the facilities orrered by Basic I. Characters enclosed in brackets "( )" are 
optional and may be omitted. Commands marked with a sinale asterisk ..... are not accepted by the compiler. 
Commands marked with a double asterisk ...... have meanin.s that are sliBhtl, different to the interpreter and 
to the compiler. 

It ............ 

FORM OF STATEMENT 

AEM Any Comm.nt 

•• I AlI.mbly Langu.ge 

(LET) Varlabl. • Expr ... lon 

LET. Addre.. • D.tum 

GOTO Expre .. lon 

GOSUB Exp,,"lon 

GOSUBO Exp1[,Exp2][,Exp3] 

AET[URN] 

•• END 

IF Expr A.I Expr (TH EN] 8tmt 

IN(PUTI Inputll.t 

PA[INT] Prlntll.t 

OUT(PUT) Port,O.tum 

TIN 

TOUT 

BRIEF EXPLANATION OF EXECUTION 

Ignored . 

Interpreter-Ignored. 
Compller-P ....... mbly languag. to output fll •. 

Allign the valu. of the Expr ••• 'on to the varlabll 

Sto"e • byte .nywh." In memory. 

Jump to the .t.tem.nt who .. number II the .xp"eelonl 
v.lue. 

Save the .t.t.m.nt number of the nlxt Itat.m.nt. Then 
.xecute • GOTO. 

Jump to the m.chln. I.ngu.g. lubroutlnl .t addr ... 
• p.clfled by Expre •• lon1. 
(P ••••• p.r.m.ter •• paclfled by Exprellion. 2.nd 31f 
pre •• nt.) 

Jump to the I •• t •• ved .t.tement number (1M GOSUB) .nd 
"un.ave" thl. number. 

Interpreter-h.lt .xecutlon and return to enter modi . 
Forc.1 a TIN and a TOUT to be IXlOuted. 
Compller-h.lt compll.tlon. 

If the rel.tlon betwlln thl valull of thl Ixprl .. lonl II 
tru., •• lOut. the .t.t.m.nt. Otherwl .. , Iklp It • 

.... d .nd ev.luat ••• p" •• lon. from thl keybowd and 
a.,lgn thlm In order to thl varlabll' IPIClfled In the In
put lI.t. 

Type the Item. In the print lilt. Type valuel of .xpr ... IGn •• 
Type quot.d .trlng. verbatim. Horizontal tab on comma. 

Output the 8-blt data v.lue to the ,plclfled port. 

A •• to"l t.rmlnal a. the primary Input devlc •. 

Rllto". console printer •• the prlm.ry output device. 
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NOUT 

DIN [Filinaml] 

DOUT (Filiname] 

WEOF 

WFLN 

RFLN 

. CLOSE 

• NEW or • CLEAR or • SCR 

• RUN (,expression Sequence] 

• LIST (Exprl,Expr] 

• RDOS 

.'UNCTION 

MOD (Exp1,Exp2) 

AND (Exp1,Exp2) 

OR (Exp1,Exp2) 

XOR (Exp1,Exp2) 

MAX (Expre •• lon Sequence) 

MIN (expression Sequence) 

SON (Expr ... lon) 

ABS (Expr ... lon) 

Disables output. 

Sete Intlrnal flage for dlek Input. 
Clo.e. pr.vlou. Input fill and opine nlw fill number 
epeclfled filename (If present). 

Set. Internal flag. for dl.k outout. 
Clo ... prevlou. output file and opene nlw fill under 
.p.clfled fll.nam. (If pr ••• nt). 

Writ •• an end-of·flle character (DC3) on the output dlek 
file lut refer.nced. Then executl' a TOUT. 

Read. filiname from terminal, clo.e. prevloue output fill, 
and opene nlw file under epeolflld filinami. thin I.' 
ecutee a TOUT and a TIN. 

Read. fllenam. from thl terminal, clo.e. prevlou.lnput 
file, and opens new file under .peclfled fllenaml. Then I.' 
ecut .. a TOUT and. TIN . 

Clos .. previous output fll •. Execute. a TOUT. 

Clear. the program area. 

Start execution at first statement. (Save the expre •• lon 
sequ.nce to .atlafy subsequent IN commanda.) 

Prlnta .ntlr. program or one .. Iectad line or a range of 
linea. 

Returna control to MICAoOI)O,s. 

PIRFORMANCI 

Dlvld .. Exp1 by Exp2 and return. remainder. 

Return. thl blt·for-blt logical AND of thl two Ixprl .. lon •• 

Return. thl blt·for-blt logical OR of thl two I.pr ... lon •• 

Return. the blt·for-blt logical XOR of thl two Ixpr ... lon. 

Return. the great .. t value In the expre •• lon lI.t. 

Returns the smallest value In the expre •• lon lI.t. 

Returns A - 1, 0, or + 1 depending on whether the expre.· 
alon Is negative, zero or poaltlve, re.peetlvely. 

Return. the abaolute value of the expr ••• lon. 
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HEX (Number, Width) 

RND (Exp1,ExP2) 

INp(Port} 

USR (Exp1(,Exp2][,Exp3]) 

WHERE: 

Number • - 32788 TO 32787 

Varlabll • Slngll Capital Letter 

uald only In PAIINT) atltlmlnta. Prlnta valul of thl 
number In h.xadeclmal. Both thl number and the width 
can be any valid Ixpr ... lon. 

Returns a positive random number In thl rangl betw"n 
the value. of the Ixprlllions. 

Inputs an 8-blt value from the specified port. 

Ulld for machlnllanguagl lubroutlnl call, palling 
parametl" Exp2, Exp3. Returns valul from clrtaln 
registers. 

Exp" .. lon • One or more numbers, variable. or function. (poaalbly grouped by parent h .... ) 
joined by arithmetic operator. +. -. ., I or the Indirection operator •. 

Allatlon. are ., >, <, < ., > ., < >, > <, • > ,or • < 

Prlntillt • Onl or morl I.pr .. llonl or quoted Itrlngl IIparated by comma. 

Input II It • Onl or more varlabl .. IIparated by commal. 

Expr ... lon Sequinci • Onl or more Ixpr .. llonl IIparated by comma •. 

Filinami • Character Itrlng In thl form: (NAME)(.EXTENSIONH:DRIVEl 
Ttli flr.t charaoter of thl naml and Ixtlnllon mUlt bl an alphablUc oharacter. 
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Appendix C
Summary of Error Messages 

o Bre.k during execution 

2 RETURN h •• no m.tchlng OOSUB 

3 No END .tatement 

4 Mla.pelled at.tement type keyword 

5 Bynt.x .rror 

e Syntax error 

1 OOTO or OOaUB .rror-no lin. to go to 

I Milling right p.r.nth •••• 

10 Bynt.x error 

11 Milling atatem.nt type k.yword or number out lid. rang. - 321. to 32717 

13 Divide by zero 

14 Syntax .rror-mliling variable name 

15 Syntax error-milling. 

, 18 IF exp.cta relational operator 

22 Line number too larg' (greater than 32187) 

23 Milling clo .. quote In PRINT .trlng 

28 Line number 0 not allowed 

28 Run with no progr.m In memory 

318 Can't LIST Un. number 0 

1001 Invalid argum.ntl In RND 

Note: In lOme cal .. multiple .rrora may have a malklng .ff.ct r.lultlng In .lther no ."or being flag" 
g.d or an .rrontoul error number being prlnt.d. 
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Appendix D-
Scratchpad Memory Locations In the Interpreter 

PAGE 

TIO 

BS 

CAN 

TAPE 

SPARE 

XeQ 

LEND 

AEPTR 

TTYCC 

NXA 

AIL 

BASIC 

STACK 

MEND 

TOPS 

UNO 

WOAK 

8P 

LINE 

AESTK 

VARS 

- I000O 

- 10012 

.: 10013 

• 10014 

• 10018 

• 10017 

• t0018 

• 10019 

• t001A 

• 1OO1B 

-= 1OO1C 

• 1OO1E 

• 10020 

• 10022 

• 10024 

• 10028 

• 10028 

.1OO2A 

• 1OO2E 

-= 10030 

• 10080 

= 10082 

.. Beglnnlng of work space 

.. TTY timing flag 

.. Locatl~n of I'\.U~OIL t code 

.. Locatlon of cancel code 

.. Locatlon of tape mode enable 

.. Spare stack space 

.. Executlon mode flag 

. .lnput line end 

.. Expre .. lon stack pointer 

.. Prlnt column counter and flag 

.. Saved PC for (subroutine NXT) 

.. Address of Intermediate level language 

.. Address of user code 

.. Address of memory top 

.. Addre .. of program end 

.. GOSUB atack top 

.. Ballc program current lin •• 

•.• byt •• of .cratch 

.. Saved pointer 

.. Input line buffer 

.. End of alternate exprellion atack and line buffer 

.. Beglnnlng of variables 



10 ... " _______________ u.. 01 ... Ie 1 Compt""nterpretIr CDP1111M 

Low M .... ory M.p In the In'IIPfI'. 

0100 .. Cold·atart entry point 

0103 .. Warm·.tart entry point 

0108 .. Long branch to character Input 

0108 •. Long branch to charact.r output 

0100 .. Long branoh to braak t •• t 

010F .. R .... b.&.I.t ood. 

0110 •• Une cancel code 

0111 .. P.d charlcter 

0112 .. Tape mode enlble flag 

0113 •. Spare .tack .Ize 

0114 .• Subroutlne to read one byte from RAM to RA 

0118 .. Subroutln. to .tor. RA Into RAM at add,... In R8 

011C .. U •• r addr ... con.tant 

.'00 .. Beglnnlng of u •• r program 
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Appendix E
ASCII-Hex Table 

MOST SIGNIFICANT HEX 

0 1 2 3 4 

0 NUL OLE SP 0 • 
1 SOti DCl 1 A 

2 STX DC2 " 2 B 

3 ETX DC} ~ } C 

.... 4 EOT DClt S lt 0 

'" S ENQ NAK \ 5 E -0 
)( 6 ACK SYN & 6 F 
I&J 
l: , 

7 BEL ETB 7 G .... z c 8 B5 CAN ( 8 ti u -~ 
9 HT EM ) 9 

z 
'" .." " LF SUB • J 

.... 8 VT ESC + ; K .." 
c( 
I&J 

C FF rs L ~ , < 

II CR r.s = M 

E SO RS ') N 

F S I US I ? 0 

NOTES: 
11) Pality bil in moll ,ignillcltnl hr.lliligil nol inr.lulleli. 
12) Charllcters in column' 0 and 1 la~ well 115 SP ami DE LI 

Ire non·pt Inlmg. 
13) Model 33 TelelYJ)t'writer pi ints codes in columns 6 antI 

7 IS if they were column 4 and 5 codes. 

DIG IT 

S 6 7 

p .... P 

Q a q 

R h r 

5 c !; 

T c.l t 

U C! U 

V f v 

w r. w 

X h x 

y i y 

Z j Z 

).; { 

\ 1 

Il } 

t n '" 
• 0 Df.L 


