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6502

MACRO ASSEMBLER

AND
TEXT EDITOR

FOR PET, APPLE, SYM and OTHERS

>ASSEMBLE LIST
0100 ;MOVE FROM TABLE1l TO TABLEZ2

0110 .BA $400
0400- A0 0O 0120 START LDY #00
0402- BS OB 04 0130 LOOP LDA TABLE1l,Y
0Lo5- 99 0B 05 0140 STA TABLE2,Y
OUO8= @ 0150 INY
0409- DO F7 0160 BNE LOOP
0165
LT
o4oB- 0180 TABLEl ,DS 256 ;STORACE
050B- 0190 TABLE? .DS 256 s *
0200 ;
0210 .EN

LABEL FILE L/ = EXTERNALJ
START= 0400 LOOP=0402 TABLE1=040B
TABLE2=050B

//0000, 0608, 060B
>

This ASSEMBLER and TEXT EDITOR was written in machine langu_ag;e—not BASIC
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6502

MACRO ASSEMBLER

AND
TEXT EDITOR

FOR PET, APPLE, SYM and OTHERS

>ASSEMBLE LIST
0100 ;MOVE FROM TABLEl TO TABLE2

, 0110 .BA $400
0400- AO 00 0120 START LDY #00
04o2- BO OB 04 0130 LOOP ILDA TABLEL,Y
Qlo5- 99 0B 05 0140 STA TABLE2,Y
0408- €8 0150 INY
0409- DO FT7 0160 BNE LOOP
0165
BEEE
oL4oB- ; 0180 TABLEl .DS 256 ;STORAGE
050B- 0190 TABLE2 ,DS 256 3 o
Q200 ;
0210 .EN

LABEL FILE [/ = EXTERNALJ
START= 0400 LOOP=0402 TABLE1=040B
TABLE?2=050B

//0000,060B, 060B
>

This ASSEMBLER and TEXT EDITOR was written in machine language-not BASIC
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COPYRIGHT NOTES

This manual and all object medims (Cassettes, Floppy Disks, ete.) is serial
numbered and protected by a legitimate copyright. No part of this manual
may be copied or reproduced without the express written permission of

the copyright owner, Garl Moser. You may nake a backup copy of the
cassette or floppy disk to protect your copy of this software. It is
though a Federal crime to make a copy of the manual, cassette, or

floppy disk for use by anyone other than the individual who purchased

this software or the individual a company purchased the software for.

Thus, you are in violation of Federal Copyright Taws if you do one of the
following:

- Make & copy of the manual.

- Tf you allow someone else to use your copy (or backups) of the
object media (Cassettes, Floppy Disks, ete.) while you retain a
copy or are using a copy.

- If your Company or others purchase one or more copies and more
individuals use this software than the mumber purchased.

- If you allow someone else to do the copying of this material,
you will be considered as a party to the infringement.

A reward will be provided for anyone who supplies informetion which leads to
the prosecution of parties who violate this copyright.

We do not presume that you are or will violate copyright lews. Most users
do not. Some though do, and may not realize the eonsequences for violation
of this Federal Taw. Penalities and fines can be quite severe for both
individusls snd companies who infringe on this copyright.

Most importantly, softwere houses like the one which wrote this software
have & tremendous investment in this software that can not be fully
recovered if eurrent illegal copying continues. Also, updates and
program maintenance will have to be terminated if the return on investment
is not suffiecient.

Finally, an expressed appreciation is given to the purchaser of this
software. We hope that you find it a valuable and worthwhile investment.

Ingenieursbureau Schrider,040-421 821
Echternachln 161, 5625 KC Eindhoven

Z@% De koper van deze software heeft be-
Epguss ot & ¥ s . i
vestigd dat wij ernstige schade lijden

PRINTING CO.

520 S. Peace Haven Rood indien deze software door/voor derden

Winston- Solem, N.C. 27103 | :
= wordt gecopieerd,
WE WILL ASSIST WITH SPECIAL DESIGNS

(919) 765-2605 JOHNNY & HAZEL W DUPEER HEM NIET 111
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33.
13. SPECIFIC APPLICATION NOTES
A. PET

The default file boundaries for PET are: text file =0770-17FC,
label file=1800-1EFC, and relocatable buffer start=1F00. When
entering the upper file boundary via the SET command, enter
the §nd address minug 3 (example: If the end =1EFF, then enter
1EFC).

The PET does not treat the ascii character set in the traditional
manner, Thus part 11 dealing with ascii control cocdes should
be ignored.

PET hag a very nice cursor controlled screen editing feature
which ASSM/TED takes full advantage of., Thus references to ~H
(backspace), ~X (delete line), rubout (delete character), and
EDIT form 2 should be ignored.

The command syntax for the »GET, 2PUT, and »0UTPUT commands
1s expanded as follows:

GET
PUT Tn Fm "filename"
OUTPUT
Where Tn - n=1 or 2 representing the selected tape drive
(ex: T2). Default=l.
Fm - m=user assigned file number. Default=€
"filename" - filename is a name which must be

enclosed in quotes. Default=null

Example: GET T2 F6 "MEMORY TEST"

When assembling source from tape, ASSM/TED assumes source input
is on deck 1 and any relocatable output to be directed to deck 2.

When ASSM/TED is outputting, the user can temporarily stop the
printout by pressing the STOP key, or suppress the printing but
continuing procesgsging via the OFF key, or terminating both
processing and printing and immediately returning to command mode
via DEL. To continue outputting after depressing STOP, press

any key except DEL or OFF.



PET

The
the

Page 1 variables referenced in the manual were relocated to e
3F00 since PET uses most of the stack for load functions and

subroutine linkage. All page 1 variables are offset by 3EOQOQ.

For example, a reference in the manual to location 0123 is

actually 0123+3EC0=3F23.

Also, zero page references were relocated from BB-F8 to 1B-58

to avoild conflicts with the PET operating system and the Commodore
monitor program. Thus, all zero page variables are offset by

60. TFor example, a reference in the manual to location OODD is
actually OODD+60=003D.

Users Notes for the ASSM/TED

following notes are provided to help you use the ASSM/TED on
BET:

One command not previously discussed is SH G (shift graphics) and
SH L (shift lower case). The SH G allows the entry of graphics
characters when the SHIFT key is depressed. The SH L allows the
entry of lower case alphabetical characters when the SHIFT key

ig depressed.

When using the ASSM/TED to save source programs on tape (PUT command),
it writes a separate file header for its own internal contrel. =
As a result, the PET screen will display WRITING name of program

twice before the program is actually saved., Thus, this is normal

for the ASSM/TED.

Always use the PET monitor with the ASSM/TED. This will allow
the user to BREAK from the ASSM/TED to display memory locations, etc.
In addition, if a source program has been assembled and stored
in memory, the PET monitor 1s used to save the final program on tape.

Once the PET monitor has been loaded, the ASSM/TED is started by
typing G 2000 (cold start). If the user has exited the ASSM/TED
Wwith a BREAK command and wishes to re-enter without losing any
data, a warm start can be executed by typing G 2090,

The ASSM/TED makes very good use of the PET editing ability. If
the user wishes tc make changes to a line of text, use the PRINT
command to display the desired line and then cusor up and over
£o make the desired changes. (A line of text may be copled by
using the method described above to change the line number. The
COPY command may be used to copy multiple lines.)

The ASSM/TED uses a DELETE command to delete a line or range of
lines. The user can, if desired, delete a single line by typing
the line number and hitting RETURN,



Due to a problem in the PET editor ROM (at least on our PET), there
are a couple of strange things to watch out for.

(a)

(b)

Normally, the ASSM/TED will allow up to 80 characters per line
(that is, two full lines on the screen). However, the last
line Eline 24) on the screen will allow only %0 characters per
line (that is, one line on the screen) without giving an error
megsage or giving a double digit line number. The basic cure
for this is to avoid entering more than 40 characters when on
the last line. If the user wishes to enter more than 40

characters, simply hit CLEAR SCREEN key and then the RETURN key.

When entering a line of text that contains more than 70
characters and the RETURN key i1s hit, the cusor will move
to a character pogsition on the same line, Hit the RETURN
key a second time to exit the line. Although this is

bothersome, 1t doesn't affect what has been entered on the
Iine,

At pregent, the ASSM/TED does not contain a printer subroutine
to interface with a printer. If the user wishes to add his own
subroutine, you may add a JSR instruction at 37E2, 37E3, 37E4.
Don't attempt to use memory locations $3F00 to 3FFF for any
reason. This area 1s used by the ASSM/TED.
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B. APPLE

The default file boundaries for APPLE are: text flile = 0800-1T7F¢,
label file = 1800-1EFC, and reloccatable buffer start = 1F00.
When entering the upper file boundary via the »SET command, enter

the §nd address minus 3 (example: If the end = 17FF, then enter
17FC).

The APPLE II computer does not have tape motor control support.
Thus the »ON, »O0FF, and AT functions are not implemented,

Since the APPLE II is deficient in a cassette record start
sequence, the user is required to position the tape at the
recorded leader tone before executing the cassette interface
software. Thus, APPLE II users may experience difficulty in
using ASSM/TED to assemble program modules from tape, and in
using the relocationg loader.

ASSM/TED for the APPLE uses BB-F8 of zero page and most of the
bottom of the stack (0100 up).
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Trie disk epatches for HAeele are provided courtess of RE.F. Suitors
166 Tremont Street, Hewton. Mass. 2152,

HOTE: Do not use PUT X fend of F1ile markd 1f =ou are using
the Aerle disk with this ASSHATED.

DISk EXAMFLES:

#1 Put contents of text buffer to disl with name TEST "

EMTER TEST = Npen outeut channe 1 for TEST
>PUT + Put contents to disk
>ENTER e Close autrut charnel

#2 Get contents from disk $ile JUHE and eut in text butfer:
SLOOKURP  JUNK + Oper ineut channel for JUIHE
>GET + Get snd enter in text file
FLOOKUP « Close ineut channel

83 Put current contents of text bufter to digk with name
COMTROL, then twees in Some pore 4ot zed et it o CORTROL

also:
SENTER CORNTROL = Oeen
SPUT Fi & Fut current cortents with £11e #1
>CLERR - Cleze text buffer
~ . = Tupe in some more text
»FUT F2 « Put aszin with £ile #2
>EMTER e O lose

#4 et the second module Cfile #27 that was erewvicuslza put
in exame le #3:
SLOOKUP COMTROL
GET F2 & Feads passed file #1 until B2,
then puts #2 in text file

85  HAzzemb le €1le COMTROL that was created in exame le #3:
»CLERR « Clear text §ile
SLOOKUP CONTROL e Ower ineut channe 1 for CONTREOL
et} e & Indicats to continue with
subzeaustt 1 1es
ASSEMBLE + Az=semb le
&~ Some messases mad be cuteut
FEARDY FOR PR35 2 + Erd of pass messade
SLOCKLP & Close chanrmel
>CLERR e Clear text file
SLOOKUP COWMTROL + Open for second rass
>a Bl & Indicate to continwe for pess P
»PARSS & Do second wass

1

: “ Some messages mad e cuteut
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i RN AR TET T « End of azsemble outeut
+LOOKUP « Close charmnel when done

#5  Illustrate some APFLE D05 orerations:

>DC  CATALOG

»>IC DELETE TEST

>DC BLOAD FRIWNTDVE

>DIC BSAYE TEST. AFS0E, L$ZA6

HOTE: Practicalls ara RAeele disk 170 oreration may be
be performed via the >IC command.

DISK NOTES:

e, e i sy e

#1 The disk patchez will generate two or more entries in the
disk catalos for each 2ENTEE command ocreration.
For each +1ile created., the disk ratchez will zernerste a
header £ile in the catalow as S.name and, For each
subseauert XPUT, an additional entre as Szx.name
where xx is the +ile number seecified in the >PUT
command. For examele. the file created in examels #32
will awrezr in the catalon as:
T s 5. CONTROL
B xxx 581, CONTROL
B e SEAZ, COMTROL

#2 lMhen editineg a2 multi—-file number seumented F1le =imi lar
to examele #3. conzider usins the FDUPLICATE commsand
to corg down to a seecitic numbered seament.

#2  IF wou eress RESET. wou should reneter RASSHATED at 1BCA
=0 the disk epatches czn be propesrly initialized.
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BUFF . IMDE® IMC. &5 EYTE EUFFERE FOINTER
BUFF . IMDEMX

EBLUFF .ENT =
W BRE. IF MOT AT EHMD OF DATA IH EUFFEFR
LORD+ELUFF RELCRD ELFFEER

CEBUFFERE» =Y

ADDREE+%0 s +%1 AHD ADDRIZ+ES . +33

IHC
EME
INC
THC
EBHE
IHC
ETE

+HOTEES

ZEIP£INCL
#+HDIEZ+%1
+ALNDRE+EE
ZEIFR+INCE
*ATIDRZHES

ADDRES+E0. +1 AND AIDRS+E2s +83

DEC
LIR
CHF
BHE
DEL
LEC
LTA
CHMF
EME
LEC
ETE

+HLLEE
+HITIREE
+%5FF
ZEIP+IECL
«RTDES+EL
+HODRZ+EE
*AIDFE+E2 .
HEFF
ZKIF+DECE
#HADLIRE+ES

PEL “REH ek L U HT

GET+IRTH

FEAME LO
GET<«IATH

AEHVE HI IR E<Y)
ELFF . IMDEX.

S L5 iNO FROC. IF <= 4

MO . FEOC
IGET LO

+AIDRE
+HIDEE
sGET HI
+HIDEE+1
+HIDEE+1

SEET LO )

+«ANDREE+2
SHIDRE+2



2s9- 9z 3460
03CA- &5 IF 2470
03CC— 25 IF Z4E0
03CE- B8 24320
09CF- 4C 0OE 028 2540

2510

o= et e

L O e 0 e B0 o B e

Lol R R I B ) ) R s
=

oo 00 ) ol B G T

fgane— 20 Fl FE
030%- A2 00

N L e D0 00 GO0 G G0 L

Y,

HO.FFOC  PLA

iMF LOOFT
3
3
i
]
3
SAFFLE DEFINITIOMS :
REERD «HE TFEFD

USER-LOAT  JSR FEAD

LDx %00

03907- &0 ; ]
ZE40 %
S50 . .
BEEN EMT . FPEM -EH
LABEL. FILE: [ .~ = EHMTEEMAL I

AFILE-HO=0110
SLOAD-HO=01i20
“HF ILE-MHO=017A
SECERAT=011E
SERYE=0121
<BUFF . INDE==(:124
EHTY=0811

W i=0s2E
OHE«EBYT«RD=0270
IMM«HI=0233
ByY=020C5

BE=0544
GET+DATH=0271
ERIF+INC 1=u33E
ZKIF<DEC 1=099C
FREOC .DE=09E&
UEER-LORD=09D2
SAQN00 . 090E - P30S

e

~OFFZET=00ED
STETART=0038
“HITART=017E
~TEMP1=011F
<ADDRI=00LC
START=0200
FRO.IF=0515
CEMx=08
Il O=0
TWO«EYT+AT= 0
LOAD+BUFF=05E2
ERROR=094A
WH=03EE
IP+INCE=03
SKIP+DECE=05
MO . FROC=09CE
EMD .PGM=0308

fu

+++ FFFLE 11 CAZZIETTE INTERFACE PATCH see

*RERD FROM TRFE

sREAD FRGM THFE

~EUFFER=00CE

~TEHD= E
“HEMD=01FD
STEMFE=012d

~BUFF .EMI=0122
LOOF1=020E
OF+CEG=0527

HO=REEL=0232
ERCE«<TO+L1i=05820

HEHC

ZTORE .LATH= 0234
EUFFLORLED=024E
IHC=HILE
DEC+HDDEZ
FRED.FF=03A7
~RERI=FEFD




14. 0 = et =0 U o = TEDR LEAREH I =HID

O E s s L=

=T = exzme les whilch illustrate the mand powsrful
operations that can werformed using the FET. EPFLE I1. S+¥M. and KIN
varzsions of Macro ASS

This section contalns

We recommend that wog fiest resd this entire manual znd become fami liar
pith itz contents. Ther. read this lezrning aid carefully for & detai led
urder=tanding. When usins thiz aid. malke freauent reterences to other
tz of the marmal for futher ~ztapding.  Learning 15 an iterative
process.  You mag find —ourse 1€ meins ramidly theu this mater ial and
later hauing to fall b - and reresd prewious couvered material. This
ag he hecause wou forooth zepethinn or we did rot proeer 19 cower
the subdiech.

I =ome of the exzmeles +zat Follow. we trecommend that wou actually
tupe in the commands snd Bl them.  rou will find that learning
£rom antualls "dolr reduoes the mental auerhead caused kb3

dezsling with zbs - conceRtE

S, lets BeEHin weeseanseamaaes

Tt Ecdi Tor 0 1 ] = CTrm Thesae! 2
#1 Cold stzrt the ASSHSTED so a2ll parameters are propet 19 initialized:

LG 2REE Cop RZEEDG i+ AFFLEX

a= the first entes atter
wher 9ou Think thinss

HOTE: Alwags cold =
amiy lozd the

ke
o
(i
it
[l
i
g

Cauze i error fo ooour 200 WE GEN oo what an error mesziye is

SR e Yoo tupe garbase such 22 a8 and return
IED AT LIHE oo+ And this error messaze pill ampese

'

$7 Chamae the texT le memots allocation +o FAmEE - £1FFC. )
the lakel file to F4@EE - F4EFC, and re locatak le buffer +o F4788.

“oET 9RO $1FFC $4080 $40FC 4703
HOTE:  The actual valus Lou chooze will wars depending on amount

of memorg 2ou b zomi lable. Do not issue thiz commard
i€ wou da not base memnord in the indicabed areas.

44 Go to monitor and e reneter the ASSHATED at warm start:



#5

#e

#7

>RREERE
The monitor srestins messase skpears (Regizters diswlased or whatever
LGOZESA Jfor PETX 20035 CFor HFFPLE: LG FEEE (o KIM. SYM)

NOTE: The warm start entrw lesves the text file. lakel file. and
associzted paraneters intact.  This is the nion—destructive
ertrd,

Erter a short subroutine in the text file usine the auto line #-ing
feature. Tupe thiz in 2= shown as later exame les refer to it.

FRUTO 1@

“ie@e; THIS PROGRAM ADDS 66 TO THE ACCUMULATOR

18165

1626> . BA #3898 ASSMEMELE MACHIME CODE <OR OBJECTY AT HEX 208
i@2e> 0% ; IMDICATE TO STORE IW MEMORY

18485

1@SAAND CLC  SUBROUTIHE ADD

{868 ADC #598

1G7BEMDIADD RTS

1828/ e llse A4 to exit auto #-inw
FRUTO @ & Uze to disshle auto #-ing
How erimt out the eprogram:

FPRINT

F + Program appesrs eroese e tabulated

How print cut the erozram but unformatted (i.e. without tasbulating):
FORMAT CLERE
FPRINT

- Frosram appears but untabulated

Hem lets oo back 4o automatic tsbulating:

SFORMAT SET

Letz outreut Just the last line:

PR

#1060  Rerumber the text file kw 18:

FHU @ 1@



#11

#13

14

#15

#1le

FPAGE &

L0

fux]
=
(i1
In

Fenumber the text £ile with line # 1 = the +irst # with

increment of 18°

SHU B 28

MU 28 18

Mote: The first SHU renumbers b ap with the first lire # = 8.

The second FHU will zdd 18 to line af aiving 188 2= the
£irst line #.

Fut the contents ot the text file to tape with an identification
a2z File #3°

Firzt inzert cazsetts, position. Press plae znd record, then tape’
i

»PUT F3 4 PET then tuee =PUT T1 F3 "erozran tiame"

il
L
[iy]
m
2 a)
—
m

SRR, Beed, 0584 = This messade zppesirs when done
1 T emmmmmmmm e This i=s last ohiect code relative i B B
T 1 I no JHMC then it will ke same 53
x T Felative o . BR.
T T
§  mmmm—m—mmmmmee T This i= last abject code relative +o . EA.
i (End of =our machine lanusae Drosrai.

—————————————————————— # of errors

Azzemi le with listins:

»ESSEMELE LIST
: + Listins aeppears

Outeut the lakel £ile cor Sumbol Takle?

FLABELS

Fur the peosr2in antered in exame le #2

=RUN ADD & Hote:  Thers will be no indication that
the prosean did arathing Since
o o oueutting was performed.

HRUM $28E + Start address in hex



#17

#12

#13

FRGE 84

aTg

RUH 243 + Start sddress in decimal

How lets cause zn error to occur and see what haeeens:

For AFPLE. SYM, KIM:

Chanse the . i like 126 o #% usins EDIT form 2
EDIT 128

1289 JEA $2u8 « Lire appesrs
M > . TH #* - Yoy erese under lined part: Press control F oI
_— = = == - chafne o zearch erometer (2. Then enter

h character (.3, then control H

to b ce. thern asterisk (¥} which

e lames the reriod.  FPress return when dons,
GliE #BA F3500 i The corrected line will ke outeut.

the soar-

How thiz mas seem confusins. but wou should studs 1t caretulls
2z wou’ 11 fimgd it zn inwvaluskls aid later ok,

For FET:

Curscr e to the period in line 128, chanse o an asterisk (%2,
arnd thern eress return.

Mem lets zsszemble with the error and see what hareens:
FRSSEMELE

182 AT LIME @128 = I1llesal mnemonic ebror HEesSsage
(A list of error messazes 1s contained
i the manwal. 2

Meote thzt the sssemble ztoprped at line @128, Sometimes we
w1 like for the assemblw to continue on errors so all
mistales in the €ile will ke identified, We can instruct
the zc=zembler o continus with errors using the JCE

pzeudo op.  (Hote:  The assenbler can not handle some
tupes of errors and will stoe. but for most it will
contirme i+ wou seecifs 2 JCE.2

[ i}

Lt

Insert the JCE pseudo ow ot line 18



#zi

#z1

e

FRGE @3

Mow assenble azain
FRZSEMEBLE
Note that the assembler continues assemb ling with errors.
Mow lets do somethine else. Find arnd outeut all ocourrances
of the whease THIS PROGREAM.
FFIMD ATHIZ PROGRAMS
The line with the chrase will be ourut Followed with the
# of oocourrances.
Find and oueut all eccurrances of thie letter A:
FFIHD #A% & Hote that the terminator is ¥
The line with the rhrase will hbe auteut Followed with the
# of ccoourrancEs.
Find all ocourrances of the letter A but Just show court:
FFIND ARAH
Feplace the rhrase THIS FROGRAM with THIS STURID PROGRAM
uzine edit form 1.
SEDIT ATHIS PROGRAMATHIS STUFID PROGRAMS

zearch striz@ Peglacement string
Mote, after remlacemsnt the edited line will ke outeut.
Feplace all ccourrances of the character A with ¥ between
lines 198 and 158°
SEDIT SRS/ 1B 158

tHote, lines will be auteut with the rer laced string.

How lets chanse the text +i le back but show o outeut:

SEDIT AHARA# 108 159

This examele does not aeel +o FET wersions:
The phrzse FADD appears in several wlaces in the text +ile.
Set up to search $or ADD and conditionally rerlace with

SUBTRACT - -



FRGE @5
SEDIT AADDSSUETERCT %

i@EE  THIS FROGRAM ADDS @& TO THE ACCUMULATOR

—— Dot in hex to stazet of ssarch steing

wariment with the following one letter commands:
- Go oahead and alter string

- Sleip ower this line

I - Delete this line

1F - Exter edit form 2 CHF ois control F

o= Mo fo opewt field

Wo— Ewit thiz command cesration

#28  How lets clezr the text fils:

CLEAR

#29  Lets peload the text £ile with that zaweed on tapre in examele #
iz the Followlns i e

Fewind cassette, pre=ss
"

FGET F3

=
SGET T1 FAZ "erosram nadgs "

- Status messase outeut duries loadins

$IE  Cora lines 188 thew 128 4o after line 280

SOELETE 148 1%

Ty
o)

#32  Mowe limes 199 thea 128 to after line 1o
HMOVE 168 188 128
How that we hzoe tried the baszics, lets couer zoms more

zorhizticated orerations.
Mote:  The followmins zre not tra bg exame le:

R Sezpoh for all occurrances of ehrases LOOFEL. LO Wl . LOOESD .,
att are whraze with LOO followsd with some character we don’t

care sbout, then 810

FFIMD ALOOFEELS « ¥ iz the don't care character



bad

dl

m
S

FRGE &7

Sezrch for 21l ccourrances of period, some pair of #78. and
then %. Here we have a delima — % iz our don't care character.
But wait, it can be chanzed 2= follows:

SFIMD LW Wi
.T.
Hetre we chanae the don’t care from ® to X
Search for all slashes 72 in text f1le:

iz the string terminator

St
I

FIHD A/H « Hote that

w

Alwass put an end of file mark a2t the end of tare modu les as
warious commanhds kes on this mark to terminate oreration

at the lozical end of tawe. oy cam put oan end of file I
as follows:

SFUT &

Thiz exsmele zeeliss o 11 excert the FET yeprsiont

Aszume w@ou hawe 2 larae erosead with for examele 18 modu les
recopded on taee with File g7 1 thru 18, and 204 have found
an ertor in file # &. How do wou correct the error?  Well wou
inzert the tarme containing +the 18 modules in taee declk: # 1.
then insert a blanlk tare in deck # B, zewd eeform +the followinz:

“Press ©olag on dech # 1

(2]
-

Frezz rlad and record oh decl: # 8

>DUFLICHTE Fé & This reads from declk 1 ard writes to dechk @
all +iles down to kbut not includina file # 6.
per done, file # 6 will ke in the text file
reada for editing.

Correct the text and then tape:  2PUT FE

>DUPLICATE F322 + This durlicates down to £ile 99 or end of
$£ile marl - whichewer comes +itst.

I+ wou want to aepend sax FLl2 to the contents of the text ouffer,
do the Following:

GET FiE APPEHD or for PET: >CET Tl FiZ "proaram name"
I+ wou use ASSHATED for asperating text., letters, eto. » Thern Pou
showld s=t ue zs follows:

SFORMAT CLEAR e To prevent tazbulating ot fields
SMARUSCRIPT SET ¢ To suppress outrut of line #7=



#1

#10

#11

Fims=aemby Ter Esszuamnee le=

Beuin
Fesin assenbly at F1800 but store chdect code zt $4000.
LEBR Fleas
LHMC $4008

Iefind 2 EOM routine.
Fafil LDE  #FFDz

Aesian 2n internal worl locztion in Zero paze.
WORK DI F8

Hllocate & butes of storsse.

TRELE .DS

Ty

Tefine label EO0I zs mask with bit & et and show use
in AMD statement.
EOI LOE HRiogogan
AHD #EOT

1

L

Load the low address part of the lakel WALUES in resister X
ard igh eart in rezister Y.

1LD% #L,¥RLUES

LIDY  #H,VALLES

Give examele of JBY pseuds ok,
JBY O CALARM COMDITION O WMOTOR 19 #8D  #8R

Store the address of the internzal label TRELE and
the external lshel OUTL,

.51  TRELE

3B OUTl

MOTE:  This exame le doss rot aeels to PET wversions:
Detine the contents of the text £ile 2z Maoro Global
o its macro definltions can be used be subsequent
F1iles in the assembldy.

MG

HOTE: This locks the macro definitions in the fext
fogffer, IF wou set oz JEF error on subseauent
losds, =2ou should know that dou have overs lowsd
the text butfer. The zolution is to allocate
more memord Cwia JSET command) and then
reazsemk le.,

Show exaane le of a vera long labe 1.



FAGE B3

MEMORY ., TEST. FOR. 6582
JMP MEMORY. TEST.FOR.&562

MOTE: Lona labels {areater than that crecified wia
1F0 command? are z21lomed if defined on 2
line with no pnemonics.

#12 Detine the 6582 reset wvector =0 the relocating losder will
not 2 lter the address durins loading.
FESET .DE #FFFC SEERD RESET VECTOR
LDF RESET
- O -

LI $FFFC

The fallowina exameles o
will need to enter the f
eanh exame le:

= ke entered and actualle tried. but —ou
ol lowits Source Seauence +o be used with

_1a CBA $oE8 JASSEMBELE OBJECT CODE AT FHSEA

HazE .05 JIHDICATE TO ASSM TO STORE ORJECT CODE

ARzaL0c IS (RESERYE OHE BYTE 0OF STORAGE FOR LOC

aa40;

BASALET. IE ses note  GHWRITE ASCIT TO SCREEMW ROUTIME

BEcaTEYT LDIE zee note GMHRITE EYTE AS & HE® DIGITS

BEFERDT. _TE =zee nothe 5 IMPUT ACIl FROM KEYEBORRD ROUTIHE
inzart cudeu¥rmm e amne 18 here

SRE0;

2318 FTS JRTS MILL CRUSE A FETURH TO ASSMATED

SR ;

DEZE LEH ; IMDICATE EHD OF ASSEMEBLY

MOTE: Enter the folliowins for the shove SE-TH lires derendinz

e or dour toee of microcomeuter,
MICROCOMPUTER WRT. TEYT. HOT.
* FET fold> FFFD2 F0513 FHETE
FET trew? FFFD $EFTS ¥FFCF
## AFFLE FFDED F#FDDA FFDEC

S FHEED FE2FA FREEE



FRGE 18

kIM +1EAG F1EZE +1E5A
% = Insure that w@ou have loaded wou machine lansuaze monitor.
#¢ = Thiz will diselas in inverse video., For normal video.

provide an ORR #3928 before each JSR WRT. instruction.

After wou hawve entered the source for the examele w@ou are truina,
tape PASSEMBLE to azsemb le the wrosram. I =ou get no errors. then
wzlid obdect code is ctored startineg at $O30R, I+ =ou et

errare, correct them and then assemk le azain.  Reesat this
procedure until @ou have an srror-frese azzemk -,

o= 00

5]
I
il

When wou aet an error—fres azzemh la. tuee FRUM TEST to execiite
the prosramn exame le. Mote that TEST iz the lake 1 where we wart
the program to bedlin execiytion,

Wiven wou come lete an ewanw le. use the FIELETE SF 8888 comarnd
+o e lete the lines aszenciated with the exanele. Thi= will
leawe the redauired setuw irtact for the next exane le.

1 zrn examele usez the ERK instruction, then ¢ou shou ld use gouw

pmoritor to examine the rexisters andsor memnord o vet-ife the
ceeration.,  Then toee G oto oo monitor to reenter ASSMATED.

— #13 Load RCAY with hex F3. oY with decimal 96, and ROY? with
bimare 11@118:

GEESITEST LDA #%F2 i¥ MEAMS HEX

a979 LI #20 ;MO SPECIAL SYMEOL = DECIMAL
@loa LDY #nilaiia i# = BIMARY

6116 ERE JEMTER MOMITOR TO EXAMINE REGISTERS

#14 Losd ROAY with hex 63 and outeut to screen:

;LOAD RC<AY MITH €3

SETEST LDA #%62
EYT JMRITE TO SCREEM

@
B JER T

#15 Decimal mode ariibmetic - Store 2D at location LOC and then
add B8 to LOC:

AREaTEST SED ;SET DECIMAL MODE ARITHMETIC
Gl LDA #£25 JETORE 25 AT LOC

aign TR LOC .

a118 CLC ;CLERF CRRRY EBEFORE ADDING
B120 ADC #05 JADD &8s TO ROR2

a1z STH LOC JEND PUT IM LOC

B1de BRE JERE TO EXAMINE LOCATION LOC

@eo@;  OBSERWE THAT RoAr AND LOC CONTRIM 31
#16  subtract 14 from LOCE

BEEETEST S5ED ;ZET DECIMAL MODE ARITHMETIC



#17

#21

22

FRGE 11

BESE SEC JSET CARPY BEFORE SUBTRACTIHG
fioa LI LOC

fil| SUR #%14

wiza STAH LOC SRESULT IM ROA» AMHD LOC

Aiz6 ERE

@143; OBSERVE THAT FIR? AL LOC COMTRIM 1V

e

Heyx mode arithmetic - Store hex 26 at location LOC and then
adid hex 86 to LOC:

GAZETEST cLn JCLEAR DECIMAL MODE - EMTER HEX
aa29 LDA #3526

8188 STH LOoC

glia CLL

G128 ALC #EOE

@128 STR LOC JRESULT IN RoA) AND LOC

Hi4n ERE

Hes mode arithmetic - Subtract kex 14 From LOC

AESATEST SED
gEsa SEL
@168 LDF LOC
@118 SUE #%14
aizy STA LOC
alze ERE

Store £47 in location LoD and then increment:

BEEaTEST LI #F47

AEsE STH LOC JLOC = 47

Bilag THC L0 SHOM LOC = 48

B1la ERE CIHC IHSTR. ALMAYS HEX MODE

Store F$47 in location LOC ard then decrement:

GESETEST LA #3547

ARG STA LD jbog = 47

glan DEC LOC SHOM LOC =48

alie EEE CDEC IMSTR. ALMWAYS HEX MODE
Load FCAY with ascii ¥ and then outeut o screesn:

AISATEST LI #7 :

Basa J5R WE

Load Roxr with 8 and auteput the character A gight times:

BESATEST LI #3 v TIMES

BEaL D0F LIA #°H lHHFHrTEF TO OUPUT Iz

aiae JER MWET. JMREITE TO tLREEH

gil| DE: -EELFENEHT

@1ze EBHE LOOF SLOOF & TIMES QUHTIL RiKy = @3

Tetine twe locations TEMFL amd TEMPZ, wpreload with 4F and B3,
then add in hex mode and dize las on Socreent

GEIETEMPL . BY #4F



#

)

~

5

BA9aTEMFZ LEBY $83

aipa;

@1 1aTEST CLD

@lza zLE

@136 LDA TEMF1

148 RIC TEMPZ

@154 JER TEYT ;52 SHOULC EBE DISPLAYED

Store the messaze "THIS IS YOUR LIFE!" and then outeut to scoreen:

ARSaMESSAGE JBY CTHIS IS YOUR LIFE!”  $9D #9896 @

BE9a;

Q188TEST LDy #@a s IMDE® TO STRET OF MESSRGE
@11aL00F LIAR MESSHGE.Y ;GET CHARACTER

@lza BEE DOME ; IF @@ BYTE THEHM DOHE

@1za STY LOC JSARYE RiYD

aida J5RE WRT. HMRITE TO ZCREEH

[15a Loy LoC JFESTORE RoOY2

Alea IHY S IMCREMENT FOR MEXT CHAR.
G178 BHE LOOF SLOOP FOR HEST CHARR.

@1 33D0ONE

Set e two messaxes and let uzer select messaze Via kegbozed ineat:

ARSBMESSAGES

ulej=lels] VEY CTHE WORLD IS ROUND! - #8D F8A 08

A18aE JEY CTHE WORLD IS FLAT! $8D Faf $0@

A1 1aINTRD JEY CINFUT EITHER A OR B? < #0D 38R $99

aiza;

01 38sSHYEX 05 1 JSAYE AREA FOR ROM2

v14a;

A15ATEST LI #IMTRO-MESSAGES ; INDEX FOR “IWFUT.." MESS.
a168 JER MESS.OUT SPRINT MEZSAGE

B17a JSR RDT. JGET EEYEBOARD INWPUT

Blea AMD =B1111111 MASK oUT BIT 7

@ioe CHP #°R JMAS THE IHFUT A?

a2aa BEG DDH SERANCH IF IT WAS A

az1a CMP #“B ;WAS THE IHPUT B?

azzae BEQ DO+E JBRAMCH IF IT WAS B

paza BHE TEST ;BRANCH IF MEITHERE A OR E
azda;

GESan0H LD #R-MESSHAGES GSET IMDEX FOR “...RODE
pzea JER HMESS, QUT JPRIMT MESESAGE

azva RTS

BZ2an;

Azoan0«k LIx #E-MESSAGES ;SET IMDEX FOR "...FLATIY
@388 JsR MESS.OUT JPRINT MESSAGE

gz1a RTS

BZZ6;

@33@; SUROUTINE WHICH QUTFUTS A MESSAGE STRING TO CRT
A34@;Roxy POINTS TO START OF TEXT

BESAMESS.QUT  LDA MESSAGES. X ;GET CHARRCTER

A36a EBER DIOHE ;IF @@ THEHW ENMD OF MESSAGE
@37a ST¥ SAYEHX ;PRESERVE R

a38E JER WET. JFUT T0O SCREEM

@z9a LD¥ SAVEX JRESTORE RO

adae THK s IMCREMEMT FOR NEXT CHAR.

a418 BHE MESS.OUT ;LOOP UMTIL DONE



SFECIFIC LOCATIONS I MARCREDO ASSHSTED

#3204

F3ITEZ

At this location, threes WOF imstructicns are rrovided where the
user mad insert z JER +to 2 printer driver routine which outeuts
the ASCII character in Feaister A, Outeutting o +the printer
ig turned on wia FHA SET, or turned off wia »HR CLERR.

APPLEASYMARIN
FET

nu

APPLEASSYMAKINM = #3520

FET = $304F
18 kate table which contains the default v luss For the memord
allacated for the tewxt £ile, label fils, and e locatak e buffer.
On cold start entra. Fscro ASSMATED azsumes thess walues.

APFLE/SYMAKIN = $244F

FET = $23EER .
A subrouting which cutruts an error mEssafe. The ertor code to
e outeut should be loaded in resister H. Thi=s logation mad
he userful especially if =ou waert to zdd asdditional erosram
modu les o ASSMATEL.

SEECIAL HOTES FOFE APFLE II “ERSIOH

1% Macro ASSMATED for Feele doez pot contain code to contral the
tzpe motors since there 1= no control harduare for this.
1€ wou add hardwze and waint to activats this software, Qou
can insert code in HISMATED 4o control the motors as follows:

Turn of+ declk
Turn off decl
Turn on declk @
Turn on deck 1

For eack. exame ez
LOF PORTRIOES
OFA # or AMD #
STAR FPORTHIDES

Tousle Motor Controls C1T):

Tossls motor control @ G i For each. exame e
Tousle motor comtral 1 - ZCVAD LUA PORTRDIDRS

ECOR #
STA PORTADDES

The AFFLE 11 cassetts recordins format doss not contain a
record start seauence. Thus before loading a mocdu le, =ou
should wait until wou hear the leader tone kefore terminating
the command with a returt.

]
o
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Macro ASSMATED znd Inteassr Basic use the "> character as
their erometer, I+ wou want o chanse ASSHATED = eprometer
+o come other character, simelz enter the ascil code for
the desired character at $#25AC.



MACRO ASSM/TED - Unconfigured Version' and Versions for
KIM

The information on these sheets describe how to load the data on the
supplied cassette and configure this software for wyour system.
The supplied cassette is in a speclally recorded format which can

be read by any 6502 based system with a system clock of 1 mhz.
The procedure for loading the data on this cassette is as follows:

Procedure for lcading the data on the cassette tape

1) Read the description of the Fast Cassette Interface. This is
the software which reads the cassette data.

2) Manually enter the object code contained on the Fast Cassette
Interface listing, and construct the connection to your tape deck.

3) Configure this listing per your system. The required changes
pertain to cassette input/output ports and are underlined in
the listing.

4}) Enter the following data: Address Data
0123 01
o124 00
0125 20
0126 FD
a1z S

5) 1Insert cassette tape and position a few seconds before start
of data, execute the Fast Cassette Interface software at 4iha,
and then press the Play switch on the tape deck.

6) After approximately one minute, the data should have been loaded.
If the contents of the accumulator = 00 then you have a good load.
If = EE then an error was detected, and you should try again.
TIf it appears the program "hung up", then recheck connections
and the modifications to the Fast Cassette Interface software.
Also try via the invertor in the clrcult,

The following is not required for the following versions: KIM
gonfigure ASSM/TED for your system requirements

1). Configure via table A by entering the address of appropriate
routines or patches.

2) If you prefer, link ASSM/TED to the Fast Cassette Interface

software as follows: Address Data
3FA3 ho a5 40 links in load

3FD3 Lg 00 4O links in record

EASTERN HOUSE SOFTWARE
CARL W. MOSER

3239 LINDA DRIVE

WINSTON SALEM, N.C. 27108



Table A - ASSM/TED Input/Output Requirements

- CRT output Output to CRT the ASCII 3c27/ 4C lo hi
character in reg. A

- Keyboard input Input from keyboard with 3¢89/ 20 lo hi
: X ASCII character in reg. A
(Do not echo to CRT)

- Break key Tegts if break key is depressed 3BCC/ 20 lo hi
- Carry bit in PSR = 1 if 3BD2/ 20 To hi
key down. (Two locations)

- Tape Motor Controls (ON and OFF Commands)

turn off deck O 332F - 3336 For each, example:

turn off deck 1 3338 - 333F LDA PORTADDRS

turn on deck O 3341 - 3348 ORA # or AND #

turn on deck 1 334A - 3351 STA PORTADDRS
RTS

- Toggle Motor Controls (AT)

toggle motor control O (3CTE - 3C85) For each, example:
toggle motor control 1 (3C73 - 3CT7A) LDA PORTADDRS
EOR #
STA- PORTADDRS

- Go to Basic ("B) 3053/ 4¢ lo hi
'~ Tape load/record requirements
LOAD (3FA3 - 3FCT) Load from START ADDRESS to END ADDRESS

5l but store in memory only if LOAD/NO is
Note: The LOAD Softwace shrld  not = 0. If = O then load from tape or

set the Z-bit in the TSk disc but de not store in memory.
i+ god losd | else clear it (LOAD/NO function is skip over non
i ecror in loading, gselected files.

RECORD (3FD3 - 3FFD) Record from START ADDRESS to END ADDRESS
to tape or disc. (LOAD/NO has no
meaning.)

Variables used by LOAD and RECORD:

K]
Variable Location S 3 o wm
e CG'.TI L
TL,OAD/NO 0123 ol R
START ADDRESS lo 012k o
! = hi 0125 HE Lo
END ADDRESS 1lo 0126 e
4 it Q2T | P
£ Ql
@~ m\0
EH G A M
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EASTERM HOUZE SOFTHARE
E] Lirda Driwve
Hirston-Salem, H.C. 2716
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The EIM wverzion uses zero wamxs from $AC 1o $FEA. and the bottom of the
stack from $H81686 we for varizble storaze. Do not let other wecurams
alter theze locations.

COLD/MARM START EMTREY FOIHTS: The entry wointzs for the KIM version
are cold start = 2008, and warm start = $2063,

FRIMTER DRIVER: Three HOF inztructicns are erovided which the user
maa irsert a JSRE 4o 2 printer deiver routine which ocutreuts the
ASCII character in resister A, The address for thiz is at 32D4.
FORMAT COMMAND:  The user mag seecifa macelnumn labw1 zize via the
SFORMAT Command. where r=number of characters per lakel

[elefanlt = 168, macimum = 310, Ewane le:  >FORMAT EET =

Thiz fezture is uzeful for thoze who are wverw verhoss

cHF0 SET 212, and for those who have low charac+wr denzita
displaws (3FQ SET 42, You mas for exams le enter HF0 SET & and
ast & character labels which z2l=zo automatically dlrr1'4s the

t smonic after the T-th column.  Ho matter wmhickh sstting gou wss.
2 label ur to 73 characters mase ke entered if no orpcode or
pzeudo or iz on the same line. Ao eszme e follows:

MEMORY, TEST. FOR, £502
LTIH #3FV A
JHE HMEMORY. TEST.FOR, 65682

i

SPRINT  #0 Outewts the lz=t line in the text £11=.

JMGOPSEUDD OF: MG declares the entire comtents of the text $ile
a5 Macro Global.,  When zssemblina from tapee o disl, 211 Followinm
files will ke lozded into the text $ile zrez followins the £1le
with the MG, Thus., ewen thoush there can ke mane modolss

loacded -rnf zz=zemb led, the mac aclbal £1le iz "loacked" into the
text file area rrinldlri itz macro definitions for use b all
subseduent i

|_p

FRUTO Command:  Hot clesr e menticned in the mzrwal was the method
ot exiting auto line numbering.  To temeorseid 2 terminats
prometing wiza line numbers. taee A z2nd return, The erometer (GO
will zprezr.  The rnest time wou enter a line mumber, auto line
mabering will asain conmence.,  To halt agto line roambering

tawe RUTD B, or dust ZEUTO,

MAKE THE FOLLOWIHG CORRECTIONS IM THE MAMLIAL:
GE # WHERE CHAMGE T

25 a2t DISCH $FQ, $F1 $EG. FER1
25 zt DISCZ tF2. FF3 $E2., $E3
gg at DISCILNEC $F&., $F7 $Re, $ET

=+ TiTSrn VED +CA e AT FS -
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THE FOLLOWING AT THE END OF PART € OH FRGE Z6:
DISCC.VEC $AE. $AF

Address vector to wour DOS (or patch to D0SY which accepts
user input of disk commands besinning at $8135.Y. The user
provided patch should accert the command string until

RCY) = 568 hex which indicates end of the string.

THE FOLLOWING COMMAND OM PRGE a:
>Ic command strins
Pase disk comman&s +o DOS or patch to DOS thru vector

DISCC.WEC. Possible exameles are:
SOC TELETE STARTREK . >IC DIRECTORY . etc.



