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The most important tool the machine language
programmer has is his assembler. If he has 39K, a
disk, new ROMs, and $170, he can buy MAE or the
Commodore assembler. Otherwise, his choice is
limited. If the thing he lacks the most is the $170,
or if he just wants to dabble in machine language,
he will ofien end up with Newmon, Supermon, or
a similar extended monitor that has a simple
assembler. This is fine, but these assemblers are
not symbolic, and he must calculate branches,
Jumps, and the like every time he modifies or
relocates it.

Since I have an 8K PET with old ROMs, the
only option cpen to me was to write my own sym-
bolic assembler. I had to decide whether to write it
in machine language or BASIC. Since I could not
face the bleak prospect of writing a parser in
machine language, | wrote it in BASIC. An addod
bonus is that it works on all ROMs (I have tested it
on 2.0 and 3.0}, and can easily be used by readers
of COMPUTE! with other machines, since they ali
use the 6502.

The first thing you must do after typing it in,
is to change line ] to suit your memory size. MEM
is the number of lines of machine code it can hoid.
When MEM is large, not only does it eat up memory,
but it slows down the assembly process as well. M2
is the number of symbols it can keep track of. For
an 8K PET, I suggest MEM =40 and M2 = 20;
larger values are likely to run out of memory. For
16K or 32K PETs, MEM = 200 and M2 =100,
unless you know you are going to use more lines or
symbols.

When you RUN it, you will see the number 1,
and a white cursor beside it. This means you are in
line 1, and that it is waiting for input into the label
field. If you type to the end of the field, hit SPACE,
or hit RETURN, you will jump to the next field.
The length of the label field is 6 characters, the
operation field 1s 2, and the operand field 1s 10
characters long. A SPACE or RETURN in the
operand field will put you at the beginning of the
next line. When in the label field, there are two
special’ commands you can type in. You type “FI”
when vou have made a mistake. FIX returns VOU 10
the previous line so that if vou type FIX on line 20,
2 19 with a cursor beside i will appear underneath,

Typing "EXIT" will bring vou to a menu.

Type “I'" 1o input some more code. You will be
asked at what line you wish to begin inputting.
Type “D" to delete. You will be asked for 2 starting
and-an endinng line number. The starting line and
everything up to, but not including, the ending
line will be deleted. To delete just one line, type its
number as both starting and ending lines. Type
“N"to insert. You will be asked what linie to begin
inserting at and how many lines to insert. All lines
including and below the one you specified will be
moved down the number of lines you said, leaving
a gap of blank lines behind. Type “L” for list; you
supply the beginning and ending line numbers.
Type “A” to assemble your program. You must
specify whether you want the output to go to the
screen printer. Note that if you choose the screen,
there will often be lines of more than 40 characters
since the output was designed for the printer. If
you plan to use the screen exclusively, I suggest
you modify lines 11801210 to make the output
less than 40 characters long. Note that your pro-
gram has been POKEd into memory and may be
executed with an 8YS after assembly. Type “Q" o
quit the program. If you hit Q accidentaly, a
GOTO 300 will return you to the program with
your work intact.

I'have included a sample printout which you
should consult as I explain the operation of the
assembler. As you can see, a symbol table is gener-
ated before the actual code. An“="asthe operation
will set the symbol on the left equal to the value of
the expression on the right. The first line should
be an asterisk equal to a value. This sets the origin
of the program in memory. The origin mav be ser
only once, and only in the first line; any other
attempt will give unpredictable results. Immediate
addressing must be indicated with a pound sign as
in lines 8 and 16 of my sample program. Hexade-
cimal numbers must be preceded by a dollar sign,
and must be 1 o 4 characters in length. Binary
numbers must be preceded by a percentage sign,
and may be of any length. Decimal is assumed by
default. A symbol must begin with a letter, and
contain only letters and numbers, In accumulator
addressing, the operand must be the letter “A”,

‘therefore "A™ is an illegal symbol, although symbols

may contain and begin with the letter A", Addition
within the operand field is non-standard. Only
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CHER = $A3ES

SCRM = FEHRZ0

ROHIN = Fo212

LOok = FRE242

1 ¥ = F3ER
2 CHRR = FEED
2 SCRH = 20

4 AEER A9 &0 LIR  #0

g HIRC ARG THY

& HRZD 20 EA 83 STR CHRRE
b AZd4E 25 2 TR SCRH
5 B242 M2 26 AGHIN LI #3530
=2 UQ44 85 21 ETR SCRH+
18 §I34e KD £E@ 42 LIF  CHRR
i3 53%9 91 Z4 LGP STH  (SCRMM Y
12 B[B34F C28 INY

12 GZ4C DB FER ERE  LOGF
14 [34E E& 21 INC  SCREH+
15 @z5¢ He 21 LI SCRRH+
1€ @352 EB 84 CFs #3504
7TOAZS4 Tl OFZ BHE  LOOF
18 G358 EE EG 62 INC  ChHRR
12 @IsEs e ET7 BHE AGARIM
=6 gIEER E@ ETE

Symbols can be added to and addition is done by
following the symbol with plus signs as in lines 9,
14, and 15 of the sample program. The number of
plus signs is equal to the number o be added. If
BUFFER = 30, LDA (BUFFER + +,X) means
LDA (32,X). I suggest that when writing self-modi-
fving code, you put the code to be modified physi-
cally before the code that modifies it. Otherwise,
you are almost sure 1o get an error message. By the
way, my sample program fills the screen with every
possible character, and is an excellent demonstra-
uon of the speed of machine language. It is written
for the old ROM PET, but will work on the new
ROMs if line 3 is changed to SCRN = Bb5.

Here is a quick summary of the part of my
program for those who may wish to modify it

Lines 100-200 : control the input, and use the input

routine at line 4000,

Lines 300600 : execuie the comnmand options other

than ASSEMBLE.

Lines 660770 : create the symbol table.

Lines 7901220 : assembile the code.

Lines 4000-4160 : input routine

Lines 5000-5510 : are the op-code tables

Lines 60006100 : find the numerical value of the

operand.

Lines 7000-7040 : Convert hexadecimal numbers to
decimal.

Lines 80008020 : Convert binary numbers to decimal,

Lines 8000-9020 : Convert decimal numbers wo
hexadecimal.

Lines 100010100 : Separate the labels, operations, and
operands from the packed array AS.
The program is quite compact because it had to be
compressed to fitin an 8K PET. Asitis, 8K can
only hoid about 40 lines of machine code along
with the program before running out of memory.

Every PET"
Needs a Friend.

CURSOR is the best friend your Comnmodore PET will ever
have, Since July, 1978 we have published 150 of the most
user-friendly programs for the PET available anywhere.
When we write or edit a program, we spend lots of time
tussing about how it will treat you. We pay attention to lots
of little things that heip make using a computer a pleasure
instead of 2 pain.

Naturally, CURSOR programs are .technically excellent.
tach program that we purchase is extensively edited or re-
written by a professional programmer. But imagination is
just as important as being user-friendly and technically
good! We delight in bringing you off-beat, unusual
programs that “show off” the abilities of your PET or CBM,
CURSOR is user-friengly, technically great and full of -
imaginative programs. And every issue of CURSOR is still
available! We continue to upgrade previously published
pregrams so that they'll work on the three varieties of
Commodore ROM’s (Old, New, and 4.0]. New issues zlso
work on the 80 column CBM,

For only $4.95 you can buy 2 sample issue and judge for
vourself, Or send $27 for a six-issue subscription. Each
CURSOR comes to vou as a C-30 cassette with five
programs and 2 graphic Front Cover, ready to LOAD and
RUN on vour PET.

Who knows? After your PET meets CURSOR, things may
never be the same!
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Improvements that could be made are: compacting ~ program, please write me at:
the code even more, putung in READ/WRITE o Fric Brandon

cassette or disk routines, puttinga BY'T pseudo-op,
and much maore. In the meanume, it is 2 better

36 Hartheld Road
Islington, Ontario

assembler than the non-symbolic ones, and hope- Canada
fully will be of use to PET owners; especially those MOA 3CQ

with old ROMs who have woefully few assemblers
available for them. If you find any bugs, make any
improvements or have any questions about my

If you don’t want to type it in, send me a blank
cassette and $5, and I'll make you a copy.
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LICio=0:LIC2i=0:LTC3x=0:L]I=0:FORD=1TOLENCAE(T >
IF MIDECRECTILE, 12=" "THEHLI=LI+1 LICLI =R
HEMTO: IFL T (23 =0THEHL ] (20 =01
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SECSEI=LEF VMOERISHU SE=5E+1
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IFOCE=""THEH/ 70

IFOP$=""THENFC=FC+1 :GOTO7 7&
IFOFP&="R"THENFC=FC+1 :GOTOFT

IFLEFT#C0CS, 1 >{>"E"QROCS "Li?"n CF="ERK" THEN744
FO=PL+2:60TO7 R

IFLEFTEC0CE, 1 x="J"THENFC=FC+2 :GOTO77H

GOSUBEORE : IFNUCZ3eTHENFC=FC+2  GOTOFTE

FC=FC+3

MERTT

PC=0G: ER=G

FORT=1TOMEM: GOSURIGO0E: IFOCE=""THEN1226
IFQCE="="THENOI1#=0F$ Myg=" 7 " PLF=" 4 " IL=0:GOTO11&608
IFQFP#=""THENRM$="G": I =1 :GOTO10ER
IFOFF="A"THENAM$="H" ' IL=1 :GOTO1 B

H=0 =00 I=0 =0 Z=0

FORW=1TOLEMOFF o OF=MIIE (0%, Q.13 IFQE=" ) "THENI =1 : GOTOSSS
IFEFE="4"THEMNM=1 : GOTOEED

HERTE!

FORG={TOLEN(OFE b~1  OF=MIDF(OPF. 0. 20

IFm$=", Y THEMY=1: GOTOETE

IFGE=", 5" THENAX=1

METE
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IFNUCZSETHENZ =1

IFLEFT#C0CE, L a="F"ANDOCHC " BRI ANDOCE O "BIT " THEMH 1 G016
IFZTHEN348

IFATHEMRME="E" ' GOTO 1 826

IFYTHENAMS="L" : GOTO1 220

IFITHEMAMEF="M" : GOTO 1G24

FtE="H"  GOTO 828

IFMTHENRME="1" : GOTO1 0306

IFIRMDYTHENRME="0" : GOTOI 630

IF I AHINTHENRME="P" 1 GOTO1BZE

IFFTHENARMS="Q" 1 GOTO 1620

IFYTHENAME="R" : GOTO1626
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COMMODORE
COMMODORE
COMMODORE

*« Z.EP. is pieased 16 announce immediate
availability o! integrated business programs
(18} for all Commodore drives. Sixieen (16}
programs will process any smalt business
accounting needs.

* We have recommended business software
programs for Commodore systems (8050,
4040, 20403 Most private firms in the United
States need this totally integrated application
software. Call us today.

« Available for all types of businesses and you
cah own the programs,

*+ Al programs are written in microsoft basic
which employs the "‘relative file" disk
operaling system by task. Totally
integrated!!

+ 8050 disk drive parameters (2 diskettes)
General Ledger Accounts ...
190 System Selected Accounts
65 User Designated Accounts

Accounts Receivable . .. .. .. 1044 Accounts
Accounts Payabie......... 174 ACcoums
inventory ftems ..., .., 4440 Hlems
Payroli ... ... ..., 87 Emplovees

Depreciable Assels .. ... ...
individua! Notes and Loans ..
Other Program Parts

56 Accounts
56 Accounts

= Totally supported nationaliy-guaranteed sup-
port in writing with exclusive dealer
agreements.

« Unconditional guarantee for your territory. You
can own the programs. Call us {oday (404}
289-2265 or {404) 2B9-1598

6%

Zeiglar ciaectronic producty
COMPUTER SUPPLIES

3661 Calumet Road * Decatur, Georgia 30034
Phone (404) 289-2265
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S3 IFRIGHTEIOPS. 10=" ) "THEHOF$=LEF T4/ 0FS. LENCORE Y~ 13
S5 IFLEFTSCORE, 10="$"THEHNS=0P$  GOSURTEGES MU 4ﬁtp~v:bursﬁzge
0S8 IFLEFTSC0FPE, 1-””‘“THEHH$~Hr¢ GOSURSEEE : NUMBER=Y: GOTOS | oG
EOTE IFASCCLEFTE(OPE, 1) 3 <SETHENHL “Ebr—gHL’CFE nnTmﬁznﬁ
EETS IFRIGHTECODRE. iw“ N THEMAD=AI+1 - OF EFTxC0PE, L._lelFff—l Y IGOTOERTE
SASH FORMI=1TOMI: ?F.xlwl'muFfThWHHHﬁEEF v'xl‘ 4] =355
SO0 HEWTWI ( IFNI=ME+1 THENFRINT " UNDEF INED SYMEOL ERROR™: GOTO2GE
S1608 NU=HU+AL  RETURH
TAGG IFLEFTEOMHE, L =" " THENHS=RIGHTF NS, LEHCHE =10
TELE V=g IFLEM{NE »=4THENTEE0
THZE MHE=sLEFTEC"EOEE", 4-LEHCMEY 2 +NE
THZEB FORREZ '—-”'M DE=MIDF HE, B2, 10 TW=RSCIDE 2 —48 IFTY SR THENTY=TY-7
TEGE W=TWHIE T 4-RI I+ HEXTRZ  RETURHN
LoGl IFLEFTS$OMNE, 1\—"““THEHH4~PERHT CHE, LEMOHE =1 3
2E1G V=0 FORZ=LEH(HEI TOLSTER- 1 YoV AL CMIDECHE, B, 1 0 TILEHCNE Y =23 t HEXTT
SAZE RETURM
2008 FI=INT (HA4936) (H=(HA4BS6-F LD #4656 SD=INT (H 2560 t M= H 256~-6D ) #2568
(‘ 250 TO=INT(HALSY H=IMT O A 16-TO 15 : Ee=MIDF HE, FI1 L0 +MIDECHS, STe1 . 1)
HEZ0 RE=RFHMIDECHE TO+1, (0+MIDEHE, M1, 13 RETURH
18660 IFASCTI=""THENOD S =" LEf="" GOTOL &1 56
1EE9S LICI0=6:LIC2=0 LI 2)=6:L =6
12518 FORRZ=ITOLEMIRE (T2t IFMIDS(RFCTI  R2. 132" "THEMLI=LI+1 :LICLI y=R2
1AGZ6 HEx”“E IFLICEy=ATHENL I (2y=Fo~1
10620 LE$=LEFT$ASCTY, LI i O0F=MIDFCRECTI, LIC i a+1,LI¢23=LTC13D
18845 | ”f—ﬁzaHTf AE TN LICa=LI<2Y+1y :
180S0 [FLRg=" “THEHLEg="" baTaiaﬁ?@ Ui e = B -
1SR LBE=LEFTS(LES, LEMCLES ) -1 o v
16678 (CE=LEFT$¢0Cs. LEN(OCEY~1) - - L
1Baah IFOPE=" "THENOPE="" :GOTO161HG FIEY Lk e,
ABBRE OPE=RIGHTS(OPE, LENCOPEY-1) Bzoykn
1891 368 RETLIRH o)

JUST PLUG IT IN

+« Nosoldering ¢ No messy wires

SOFTWARE
SELECTABLE

1. Software select one of two
operating sysiems.
(BASIC 2.0/BASIC 4.0)

2. Software select utility ROMs
at conflicting addresses.

$125% us,)

{($150.00 Canadian)

Add $3.00 shipping to alt
points outside Canada.

. Master Charge and s

! VISA gocepted.  wee—m




