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Kg §E$§E%Efifi?§I%§

EQE0 Agsambly Language whys and Wharefmres

Soma sf yaw may ask “Nh&t is &s8@m%1y Language?“ gr “Why de 1
nea§2x}u§e &$se$b1y Lamguage§‘EASEC gains mfi fin@J’ Whila
Wfi fig fisfi hava aha sp&ca hara ta £0 3 traatiga gm aha Sub”
jean? w@ mil} attampt ta hriafiy angwer aha abfiva qm@5ti@nS«

Camputer iamguagas axa aftfin refarreé $Qam§”high 1e¥@E” at
”l§w laval” iamgmagegfi E&SlG§ fi@E%L$ ?DRTR$§ afi& P£SCAL aye
all %igh level éanggagegw A high leval lamgmaga $5 Qfifi that
usuaily msea Englishwiika wayfig éaammfiafig) amfi may gm thraugh
sfivgral gtages af iatarpratatian fir c$mgilatimm Eafera final"
ly baing plaaed in mamarya Tha time thig gracagging takag 13
tha xeasan B&S1S an§ @$har high lava} }angu&g@3 run far
siawer than an aquivaleat Assambly Langu&g& gragramm In
adéitiam,§¢:mmrmal1y nafigumegzagreat fiea1'm$r@ available
memary.

ymur Qamputer under$tand3 auly twa
thifig33 fiff amdnu All Sf itfi C&lQfilfitiGfi$ aye hamdlafi as
adéitian at Subtraatian but at tyemamdaualy high gpeedsa Tha
aaly number system it agmpxehands is Baga 2 (the Bifiayy Syam
tam) where 3 ”P§§$ repreaautefi by agggaggx anfi a ”W§ia
reprasafltad by fifififififiififi

Fram aha gr0un& mpg

The $562 micragxmcessmr hag five 8w%it registara and age iém
bit ragister fig tha ALE {Arithmatia Lagim Unit)$ All fiata ia
ultimately han&1ad tfiraugh thasa registazsn Evan this lawefit
cf iawmlevel cade raguiygg & §r@gra§: ta fuaatian aartaatlyg
Thig pragxam fig harfi wirafi wéthin the %§%2 itsalfw Tha
migrepraaasgar prggram fumctiaas in thffifi cyalesa it f&tQha$
afi,in§tructi®a.fr$m R&K‘me@a§y:1tha camputarg éeaafiag it
anfi axecufies it»



MERLIN Ueete Meeeel lElR@§§€TI®N

Theee leetteetleee exiet le RAM eeeety ee eeefi tee er three
byte gteepet e byte eeetelee 8 bleety bite ef dete eeé te
eeeelly‘eeteteefixthexeeeeleel Umelél fetet
eteteceepetete ellewed dete eetty eely threegh 16 fteet eeeel
eelteheet eeeh et which? whee eet ee et flffg eeele eeeelee ie
heat This teeeitee ee eedltleeel ptegtee la the eeeeetet te
break the byte dewe.iete lte teeeeetlee.8'elte ee that esez
eey letetetet it.

et the eett level ep {teeeltleg etlll eete etegteeeieg}$ the
eeet may eetet hie/her fiete in the fete of e three eheteetet
”meeeeele"§ e type ef eeée eheee eheteetete term ee eeeeeiew
tlee with thetnierepteeeeeet epetetlee,eeg.LDe.eteede fer
“Leefi the eeeeeeletet“t The eteeeetd Apple II bee e beiltwle
mieimeeeemblet that petelte eleple eeeeebly Leegeege
ptegtammlegt

But even this is eet eeffieleet te ereete e leeg eeé eompte~
heeeive ptegtee. In edettlee te the eee ef e three eheteetet
meeeeeieg e fell fledgeé eeeeeblet ellewe the ptegtemeet te
eee ”leeele”, which tepteeeet en es yet eedefieee etee ef
‘memory where e pettleeler eegeeet ef the ptegtee will be,
eteteét le edditieet ee eeeeeelet will heve e ptevleiee fer
line numbers, elmllet te theee le e BASIC ptegtee, which fie
ture eeteite the ptegreeeer te teeett lines tete the ptegtee
eed eetfetm ether eeitieg eeetetieeet lets is whet MERLlE is
ell ebeet.

Finally? a high level leegeege eeeh ee BASES le lteelf en
eeeeebly etegtee ehleh tekee e eeeeeee eeeh ee PEEK? eee
tedeeee it ey tekeeieieg te e elegle hex eyte tefere eterieg
it in meeety.

Befete eeieg this et any ether eeeemblett the eeet le exeeetm
eé te te eemeehet feelliet with the 65%2 etehiteetete, eeeee
ef eedreeelngt etc. This eeeeel le eet ieteefiefi to teeeh
eeeeebly Leegeege etegteeeleec fieey geee eeete ee s5e2
Aeeembly ptegtemmleg ere evelleele et yeet leeel eeelet; eeee
ete tefereeeed letet le thle eeetieet

Seee eetlyam
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1&2» Eatkgtmunfis amé Faatutet

EERLIN i§za”T@dmtaseéV eéitarmasstmtleru This means that
while it it estemttalty Raw ft0m.the ground up, it adheres ta
amé fallgws almagt all at tht tonvafitians a§SGQi&te§ with TES
11%; in terms 3f the command mnemanitS§ pteudawept, etc“

The ottginal TED ASH wag written by Randy Wiggingtan ané Gary
Shannang It has been widely distributed “under the aauntat”
by user gtgups ané in&tvi£uals§ undtt many namesg and in a
vatitty'ef vetgians. Stemingly, each pettam afifled his own
anhtntements anfi imptavamentsa MERLIN is mm exceptiant Rep”
resetting aztajat ate? fetwaté, with thetaééitian af macro
capabi1ity§ MERLEN apptatt Qfi tha SCQEQ now as Que of the
mast aévantefi atd $%phiStiC&tEd efittctmastemtltts EQE the
A§p1a 11, yet retains all 0f the easywtawuse features af TED
that makt it éesitabla ta a begtuaar in asgembly language
ptegtammiag.

Significant thanget imtetpatatté in MERLIN; inafiditton ta
, macretg imtlude the use 0f the lagical Qp€f&t0rS ANB3 GR, and

ESE, fifld the math atetatmt fat dtvistang the ability ta list
with at withaut line numbttss ané tabgtantially faster efiitw
inga Simi1atly3 the téit maéule agw includeg maty additianal
cammamds ta facilitate aditing, aad thfi “Reafi” cammand allowt
at? Ap§lt taxt fita ta be tead into tha edit buffet, thus
patmitting theznmamf aautct ftlat ftam athat aasamblttsg
Such atififiifeoi Kit“

MERLIE asgumts that ygut ayttem hat at leaat 48K memary and
apetatet undat 3@3lB@S. EEEARE Qf ”cu$t@m5 D%S‘3¢ MERLIN
data an autamatit MtXFILE$ 2 u§®m tutty3 that tavetts ta the
usual value an exitg
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3.3. Suggagtefi Rfiading

SY§TEfi fififiiffifi um
Apgleg V01 X0

Apyla Cemputer, Inc.

fiPPLE II fi1fiI~AS3EEELER ~ Apple fiamguter 1uc$ Paeking at
C&l1w&pp1e Synartak ?z@g§&mming Mamualfig Syaertek @§%@m2®§

§5§2 W RQfin&y Z&ks, Sybax Cm2@2§

TEE.&FPLE MQEITQEE FEELEB M WMaE$BGugherty§ApgM3Camputexg
Inge

$.EE§;%§'TEEE W Valgh Galdingfi Paaking &t Ca11m&pp§e§‘¥@lg
El.

Emamm mm?

FL%$TI§§ ?@I§T L1§Efi$E RQ§?1§ES W San wiliiama, Paaking at
C&l1mA§§1a $91 1

A — Apple flomputer, Emaa

fi§$EfiELYTLEfiaS W by Rfigfir wggnar
A aantinuing sari@$ Qf zuzoriai &§tiales in 8fi§€ALK magazinea
.&a excellent iatrafiactiang aagymtawfallmw fikn? the baginning
aasambly language pzagrammaya

&flSEfiBLY LI £3: fififi fifi%K.w hy Eager Wagmer
& aQmpi1atian.af aha fixgt 1% iaauag 9f the A$$em§1y‘Lina$
seriaa. Ea adfiitigmw tfiemmm:ha3 %&an axtausivaiy adited
and a umiqua &§¢yai9§ediamlike ap§anfiix addaég Thi$ appamdix
ahgws fiat Qnly the baaia éatails af aach §5@2 aammandw but
alga a btiaf fiiSCuS$iQfi.fif itfi mag: Qamfiunzusafi alaag with
cmncise, illuatrativa liatifigsw

&pp1e 0fCh&r&§ Veluma 1% NQ$§§ Earahffigrii sag fiseful matas
afid cragg referanaag an aamvartimg amafig asSambier$§

Paekiag at Call” -
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bywa
Aggie Orchard, fig abavee

ESE Kg EM"
CailwAPPLE, fialume :V§ Nafii,

S §flA§E $£SEEE§S
Sanuary 81»

PfLE in Eapthg Na. 1
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2;‘ SYSTEM REQUIREMENTS

J§~>¥*>i~*>i~

2.1.

>5‘)!-'9!-‘ti-3§'3fi->!*){~>!~

48K APPLE }[
16K RAM CARD
8% COLUMN BOARD (optional)
LOWER CASE BOARD (optional)

Hardware Cempatibility List

VIDEX VIDEOTERM
FULL-VIEW 8% ~ 8% COLUMN BOARD
M & R SUP’R’TERMINAL 89 COLUMN BOARD
ALS SMARTERM 8% COLUMN BOARD
VISTA VISION 88 * 8% COLUMN BOARD
OMEGA MICROWARE RAMTEX 16 W l6K.RAM BOARD
ANDROMEDA 16K BOARD
MICROSOFT 16K RAM BOARD
WIZARD 80 ~ 80 COLUMN BOARD

MERLIN has been tested with.the cards/boards listed
The author makas no guarantees with respect to the

operation of MERLIN with any 8% column boards net listed.



. . .,_‘ _ r , ..

MERLIN Users Manual BEGINNERS GUIDE Eg USING MERLIN

fig“ EESIEEERS SEEEE §§ Efilfifi EERLIE

By Ta Petersan

Nates an& demanstrations fer the beginning MERLIN programmer.

3¢1e introduction

The purpese sf this Section ig not ta provide instructien in
asgembly language programming. It is ta intraéuce MERLIN to
pragrammers new ta assembly ianguage pragramming in general,
and MERLEN in particular.

Many 05 tha MERLIN c0mmané$ and functians are very similar in
myaratians This seatian daes net attampt ta pre$ent deman~
Stratians Qf each and every cammand Qption4 The Gbjective is

ta clarify and gresant examplas Qf the mere cemman Qperam
tiamsg $uffi¢ient ta pravide a bagis far further inéependent
stuéy an tha part 3f the pragrammerg

A mate 0f clarification:

Thraughaut the MERLEN manaal, varieus uses are made.@f the
tetms “made” and ”m9dule”§

”m0du1e“ rafers {Q a &istinct computer
There are four

in thig geatian,
pragram Qampanent af the MERLIE $yS:eme
MODULES:

la Tha EXECUTIVE
2. Tha EDETGR
3* The ASSEHBLER
éa Tha SYMBQL TABLE GENERATGR

Eaeh.maéu1e is grouped finder Qne of the twe CONTRQL MODES:

1} The EXECUTIVE, abbreviatad EXEC and indicated by the
fc.r§ prampt.

§’ :9’

2) The EBETQR, indicated by the : prompt»
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EXE€E?I¥E €%fi?%GL §fi§E
Exacutive Module

EditafiMM0§u1e
Assembler Modulfi
Symbal Table Genarazar Madule

The term.”m@de” may be usfid to indicata Qither the current
central ma§e (as inéicatad by tfiua prmmpt) ar alternatively,
while in ceatrol moée and Subsequent ta the issuance GE an
entry cammaad, the Syatem is gaifi ta be in ’[entry £©mman&}
mafiefl For example, while tygiug in a pragram after isauing
the ABS cammandg the System 13 gaid ta %e ‘in ABE madek

Terminating Eeatry cammand} mafia returns the gygtem :0 con»
trol mode.

3s2a Iflput

Pragrammers familiar with Smma assambly amfi higharmlevel
languages will r$aai1 tha nacaasity of fmrmatting the inputfi
fine. labels, epcadaS, $p@ra§&$ ané camments must %& typed in
specific fieldg er they will act be xacagmizeé by the
assembler gragram.

In MERLEN, the TABS @pe§at$r grovifieg 3 semimautamatie
f0rmatting'featufe$

when enteriag pragramgg 'mm@em%er that during assambly each
space in the saurca aeée aaugeg & tab :0 the next tab fieldg
As a damonstratian, letga &nte$ the fallawing Shaft rautinaa

Steps Exam the Very beginniag:

1» BRUN MERLIN

23 when aha 1? prempt appeaxg at tha battem ef the EXEC
made menu, type WY. Thia inatantly placas the Sygtem in
EDITQR central madeg

10

--. ............
- -
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Eihce we ata entering an ehtirhly new pthgtamfi at the '5
pthmpt type UV and ptahh RETERN {& m ABE)a A W7
appears ant line dawn and to the rightg ahé the target ig
aut0matical1y'tahhed.hne hpate th tha tight hi the line
flfifibfift The‘W7 and ail hubghquhht time hhmhhtg whith
appear after tht RETSRN key is ptesthfi Setvh teughly the
same phtpahe 8% line hhmheth in BASES ettapt that in
agsemhly shutch aodh, lime humhttg ata hat thfetenceé far
jumps ta hhhthhtihhg at in GGTOw1ikh statemantht

Uh lint lg hhtet &fi.§*§fi&$§€fiSR}m An asterisk as the
first ahatattht in any lthe 13 similar th a REM atatement
in BASIC w it tells the ahsemhlet that this is axnmnatk
line ahé anything aftat tha ahtetthk 15 th be ighatedg
Th confirm this; typa tha title §§EMO PRGGRhM E’ ahd hit
the RETURN kayt

After return? the cutsat ghee again drops éewh hue line,
ei’2’appeath aha tha Cfif$@f shihh a spataa

NQW§ hit the spath bat ghee and type Tfl&Y$ space again,
type ’$3@%’, and hit RETURN. Note in mast cases the
’®BJ’ pSeuéQ“$§ is heithet tequitad mat desirable“

Qh liheh perfQtm.th@ game sequence: Spafifi, type’ORG’,
spach, type §$3Q@§ RETURE.

Gm lihe é, fig hat tpaat hhce after the line number.
’BELLfi hpaht, ’EQU’spahh,’$FEDB@ RETQRN.

Type

Lihhffim Type’STARTfi $§ace’JSRfi space’BELLfl space,
’§ <8€miCQ§GR§§ ’R1NG THE EELL’§ EETMRNQ Semicolohs are
a eonvehtihm afteh uhhd withih thmmahd lines ta math the
htatt hf Cflmfififitfia

Line h N §ENB§ Sgata, WWFS3 RET§RNa

Thh pthgtam hat been thmplathly ehtathd, hut the tyatem
is Still in $33 mfidgk TQ hxit ABE? just ptess RETURE§ Gr
typt CTRLmX§ RETURE» The W* ptampt thappeats at tha
left hf thh $Qt@fifi$ ihdttatthg that thh hystem has
tetuthhd ta thhtthl fifififia

13
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12, The screen sheuld ewe appear like thie:

1 *DEMO PRGGRAM 1
2 033 $3@@
3 03¢ saée
4 BELL EQU $3333
5 START JSR BELL ;R1Ne $33 BELL
6 ENE RTS

Note that eeeh etring ef ehereetere hes been eevee is e
seeeifie fleldl There erelknm?eeeh fleleeseet ieeledleg
the line numbere Gfi the left.

FIELD #:

One is reeerved fer l&b§l$§ BELL? START end END ere
examples ef lebele.

Tee ie reserveé fer epcedeel such ee the MERLIN peeueem
ees QEJ§ QRG and EQU, and the 65@2 epeedee JSR eed R33”

Three is for opereede, such ee $3@®, $FBDE end, in this
case, EELLQ

Peer will ceetele eey eaemeetel

It eheeld be egperent Exam this exerelse that lt ls eat
necessary to input extra epeeee le the eeeece file fer
formatting purpeeeeg

In summary, after the line numbers:

l) 39 net space fer a label, Space enee efter a
label {if there ie ne label, eeee efeer the line
number) fer the epeeee.

2) Space eeee after the epeede fer the epereedg Space
once eftertflwaeperenfilknrthe eeeeeeta If there
is ee eperendg type a egeee end e eemleelene

12
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3§3$ System and Eetey Ceeeeefie

MERLIE bee e powerful eefi eeeplex heiltmie editor. Complex
ie the teege ef epetetiene peeeible but, after a little
pteetiee} teeetkehly eeey te eeea

The fellewieg petegrephezeeeteie eeiy miner eletifieetiees
eed brief deeeeettetieee en the eee ef beth eete ef eemeeedee
A11 System end Entry eemeeeee are eeed in EDITOR Ceettel Mode
ieeedietely eftet the ’” preeptt

CTRL~X§ CTRL-C er e RETURN ee the fire: character of e line
exits the current {entry command] mode and reteree the system
te eeettel eede when ADDing er INSERTing lieees CTRL~X at
CTRLWC exits efitt eede end tetetee the system te eeettol made
after Editing lines.

The ether System end Entry Ceeeeede ere terminated either
eetemetieelly or by pteeeieg RETURN.

Ieeettteg eed deleting lieee in the seutce cede are both
eteple eperetienee The felleeieg example will INSERT three
eee lieee between the exieting lines 4 end 5*

lg eftee the W’ pf$fiPt$ type ’I’(INSERT), the number ’3fl
end preee RETURN$ All ieeettee lines will precede the
liee members epeeifiefi in the eeemeeea

2» Input ee eetetiett and RETURN. Nate that ENSERT eode hae
eat been exited»

3” Reeeet step 23

4. Ieeut eee space, type ’TYA”, and RETURNe

fie the eeteen is the fellowiegi

:15
5e
5e
7 TYA
8

13



MERLIN Users Manual BEGINNERS GUIDE :9_USING MERLIN

5. Hit RETURN and the system reverts to CONTROL mode.

6. LIST the source code.

:L
1 *DEMO PROGRAM 1
2 OBJ s3¢¢
3 ORG s3@®
4 BELL EQU $FBDD
5 i:

6 -k

7 TYA
8 START JSR BELL ;RING THE BELL
9 END RTS

The three new lines (5,6,2uui7) have been inserted, and the
subsequent original source lines (now lines 8 and 9) have
been renumbered.

Using DELETE is equally easy.

1. In control mode, input 7D5fl and RETURN.
appears on the screen.

Nothing new

2. LIST the source code. The source listing is one line
shorter, one of the asterisk-only lines has disap-
peared, end the subsequent lines have been renumbered.

It is possible to delete a range of lines in one step.

1. In contfol mode, input ’D5,6’ and RETURN.

2. LIST the source.

Lines 5 and 6 from the previous example, which contained the
remaining asterisk and the TYA opcode, have been deleted, and
the subsequent lines renumbered. The listing appears the
same as in the subsection on INPUT, Step 13.

14
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This automatic remembering feature makes it IMPORTANT that
when deleting lines you remember te begin with highest line
number and work back t0 the lowest.

The Add, Insert, or Edit eeemeede have severe} eebwcommaede
comprised of CTRL*cheraeteee, Te deeeeetzete, eeieg our BELL
routine:

1. After the Q’ prompt, enter W? (the E31? eemeeed) eed e
line number.¢.(use’é’iknrthie demeeetretiee)§ehd.hit
RETURN. One line dawn end :0 the right the epeeified
line appeere in its formatted state:

6 END RTS

and the cursor is over the T? in’ENE’.

2. Type CTRL—D. The character under the curse: dieeppears.
Type CTRL-D again, and a third timeg ’END’ has beee
deleted, aed the cursor is positioned he the left ef the
epcede.

3. Hit RETURN and LIST the pregrem. In line 6 of the source
code, only the line number and epeode remeieg

4. Repeat step 1 (abeve)a

D0n’tameve the cureer with the
Type the sword ’END’, en&

5. This time, type CTRLMIQ
space bar or arrow keys.
RETURN.

6. LIST the pregram. Line 6 hee been reetered.

15
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If yam are eiiting a single line, hitting RETURN alone rem
fitares the caatrel maée pramyti Ia St@§ 1 (abmve)§ if you
had spacifi&dzirange<M§iines{ex;W§h6’)aiter issuingiflm:
EBIT aammandg RETURN wauid have call&@ up the max: gequantiai
lime Bumbag within the specifi&d ramgai is the iinas apgaarg
yam have the Q§ti§fi§ Gf eéiting aging the viriaua gubm
cammanfisi §re3sing R§?URfi whiafi will call up iha flex: line;
my exitiag tha EDIT mafia aging §?REmCi NGIE: hitting REEHRE
will enter the antire lififi in memary, axacily &$ it agpaarg
an the gaiaena

The Qthar $ub*cQmmamds§ CTRL~characier$ usefi unéer tha EEIT
aammand, functien similiriyi ifiead the dafinitigui in Sactiau
3 and §r%CtiC@ a faw §§eiati@na.

3iéi As$embiy

The §&xt step in ufiifig MERLifi i3 ta agaemble the saurce cada
into object cede.

After the ’f
amd hit return.

prcmptg type thé edit madule system cemmané ABM
On ygur $creen is tha feliawingg

UPDATE SGURCE (Y/N)?

Type N, anfi yau will See:

ASH 1 fifiaaa PRSGRAM 1
2 QB} $3$®
3 GRG $3%%
4 EELL EQU $FBB§

@3@@ 2@ 33 FB 5 swag? J33 BELL ;RING THE BELL
$3§3 66 6 END RTS

MMEND ASSEMBLYMM

ERRQRS: %

4 BYTES
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SYMBOL TABLE M ALPEABETICAL GREEK

BELL e$FB§D ? ENE e$@3$3

? START e$@3§@

SYMBOL TABLE M NUMERICAL @RBER

? START e$§3§@ ? END e$%3$3

EELL e$FB§E

if instead at eeapletteg the abeve liatiagg the eyatea beepe
and aiepiaye ea eater aeeaaget eete the Eiee aaabet
tefeteeeed in the meaaaget aefi areaa RETUR§ until the
"“»BYTES¢“” meaeage appeatat Thee tefet beak te the
sabsectiaa ea INFUT ané compete the listing with etep 13.
Lock especially fat elements in ineetteet fielda.

If all went well, ta the tight at the celema ef numbers dawn
the midale of the aateee ia the now familiar? formatted
aaurce cadet

T0 the left at the aambateg beginning an line 5,it;a series
at numeric ana alphabetic eharactetaa Thia is the ebject
cefie M the epaedeaamuiepetaaaa aaaembledixstheit machine
language hexaéeeimal eqetvaleataa

Left te right, the first gteap ef characters is the routine%;
starting addreae in memary (sea the definition cf OBJ aaé QRG
in the eectiam entitlea ”Peeude Qpcedee ~ Directives”).
Aftet the eelee ie the number ’2%§$ This ia the anembyte
hexadecimal eede fat the epeaae JSRQ

NOTE: that the label ‘START’ is eat aaeembled iate abject
Cede; aeithet atetxnameata, rematkat at paeeéewepa aeeh ea
GEE aaé ®R§g Saeh elemeeta ate eel? fer the eeavaeteaee aaa
utility ef the ptegtaaaet aed the aae ef the aeaeeblet ate“
gram. They are ef no use te the eemaater aafi therefete, are
net translated iate the maehtaege language.

1?
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The eext tee bytes (eeeh peit ef ehereetere is eee byte) en
line 3 beer e cerieus resemblance te the leet greep sf charm
eeters ee line égtunmze leek. In line 4 ef the seeree eeee
‘we tele the eseembler the: the label ’BELL"EQUeted with
eddrese $FBDDt in liee 53 when the essembler eeeeeetered
“BELL” es iflea epereed, it substituted zine epecified eeeressg
The sequence ef the high eed lewmerder bytes was reversed, a
b5@2 eicrepreeeeset eeeveetien.

The test ef the informetien presented should exbleie iteelfg
The tetel etters eeeeenteree in the source eede was zeret eee
feet bytee ef ebjeet eede (eeent the bytes felleeieg the
eedeeseee) wee geeeretedt

395$ Seeing eeé Running Programs

The fieel etep in using MERLIN is running the pregtete. Be--
fete thet, it would.be a good idea te save the source cadet
GEJECT CGDE SAVE meet be preceded by e eueceeeful esseeblyg

13 Return to central mode if necessary, and type fRETURNa
The syetem has quit EDITOR made ens reverted ta EXECUTIVE
(EXEC) mode. If the MERLIN system disb.ie still in the
drive, remove it and insert ee initialized wetk eiske

After the WV pteept, type’S’(the EXEC mode SAVE SOURCE
FILE cemmeedfi The eyetee eéli ask for e fileeeme. Type
’EEMfH7,'RETURN. After the pregrae.hes been eevedg the
pteept returns.

29 Type ’C’ (CATALOG) ane look at the disk eetelegt The
source eeee has been sewed es a binary file titled
”DEM01.$H The suffix ”.9' is e filemlebelling
eeeveetiee which indicates the subject file is seetee
cede. This suffix is eetemetieelly appended te the name
by the 3? (SAVE SGHRCE FELE) eeemeedw
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Hit RETURN re return to EXEC made end input ’@’§ fer
GBJECT CODE SAVE. The ebjeer file le eered eeder the
eeme name as was earlier Specified for the eeeree file.
There is he danger ef everwriting the source file because
ee Suffix is appended re abject eede file names.

While writing either file to disk, MERLIN also displays the i
address parameter, and calculates and displays the length'fl
parameter. It’s a goed practice to take note ef these.
Viewing the catalog will show that although the eptionel A$
end L$ parameters were displayed on the EXEC mode menu, they
were eet saved as part ef the file memes. If yeufii prefer to
have this iefermation in the disk catalog, use the D08 RENAME
eememeuh Make sure nozxmnmes are included in the new file
eeme.

Return re EDITOR made, type.’MON’, RETURN and the meeiter
prempt W’ appears. Enter ‘B968’, RETURN. A beep is heard.
The demonstration program was responsible for it. It werke!

New yen can returetxathe EXEC by typing CTRLMY and hitting
_ RETURN.

3.6. Making Beekwup Cepiee ef MERLIN

Te make baekmup copies ef the MERLIN diskette, yee eheuld use
the cepy pregram prevldedcnrthe eriginel diskette. To run
this, simply heat on the diskette, and as the drive light
eemee en, press the WV key on the keyboard. The program
will verify yeur ietentiee re produce a copy. and then ask
the Slot end drive values fer the SINGLE DRIVE en which the
eepy is re be made. A single drive is used to essere maximum
reliability in the copy.

Be careful during the copy preeese to eppreprietely alternate
the original and copy diskettes. If at any time, yee make an
error, STOP IMMEDIATELY and rewbeor to Start over.
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When.cQmpleteé¢ 1:13 highly racammanded that§mn;use ONLY
the BACKMUP capy af MERLIN in'your daily warkfi and keep the
ariginai inzisafe piacei
tgtal Qf 3 backwup capies, giving yam a total cf 4 working
copieg ef the MERLEN asgembieri In.afi&itimn, fiiea may §e
tranafexrefi from ane diskette ta anatherx This maans that
damagaé filefi an a given éifikatte may be replaceé with a
known ”gQ0d“ file fram anathez fliSk€tt€9 Use the FIB file
transfer utility on yaur Apple System Magter diskette t@ move
the file from the Original master diskette ta the one an
which the file was damaged. All library files, amd al$o the
sifie caataining S®URCEROR¢FP can be mavad to any DOS 3.3
diskette using the F19 utility pragramfl

20
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qg& EXECUTIVE Efififi

The EXECU?IVE made it tha gthgtam lava} prhvifiaé fat file
maiutehance apetatiahs gush as laadiag at saving cade at
catalhging tht digka The fallawihg settieh$ Summatizt each
commahfi available in this modet

fitl. C:QATALfiG

Aftet thawing the catalcg, this cemmahd accepta any disk
cmmmahfi yam Wifih ts givafi using standard DOS syntaxg Unlike
the Lfitfi, APPEEE anfi SAVE Qommahdag yam must tyta th@‘ZS”
aufftt whah ttfttehtihg a Shutte file. This fatility is
prhviéed ptimatily fer lacking and unlhckihg fiiesa Ba hat
use it ta laad at Save filese if yau $0 mat want t@ give a
étsk cammand, ju$t}fit;RETURN§ T0 cahceieipattially typed
cammahé use CTRLMX, make sure the temmahd it in the wtang
syntax_{type some cemmas) at just hackspaaa ta the beginnihgg
if yam type CTRLWC RETURN afttt “CGMMANB:”, you will ha
gtesented with the EXEC mafia yrhmpt ”%”t Yam tan than isaue
any EXEC<unnmand such as‘Wfi§fot LOADg This permits yen ta
give tn EXEC mafia tammand while the catalhg it still an the
Sflffififia In aédittan, if CTRLMC ifi typtd at tha “CATALOG
paust” @fliflt§ printing at the remathéat at the aatalag is
ahartafig

4.2. L:L®AE

This is used ta iaafi 3 Starch fila fffim disk. Yam will he
askafl far the name Qf the fila. Yea shoulfi mat append’hS“
sinae MERLIN doea this autamaticaily. If yen have hit “L” hy
mihtake, just hit RETURN twice an& the cemmamd will be canm
celled witheut affecting any file that may he in memoty.
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After a lhad (er append) hemmahd, yhu are automatically
placed in th& adithr made, juht as if yhu had hit “E”. The
shurch will autcmatlcally he lhaded to the correct address.
Subsequent LQAD or SAVE commands will display the last used
filehame, follhwed by a flashing "Th If you hit the "Y"
key, the current file name will he used for the command. If
yam hit any ether key QLg. RETURN) the cursor will be placed
an the first character of the filename, and you may type in
the desired name. RETURN alone at thi$ time will cancel the
cemmand.

&.3. S:SAVE

U59 this ta save a saurce file :0 disk. As in the load
cammahdw yhu da net specify the suffix’§S” and yam can hit
RETURN ta cancel the chmmandl NOTE: that the address and
length Qf the source file are Shawn on the MENU, and are for
information only. "Yam should net use these for saving; the
assemblar.rememhers them better than you can and sends them
he DOS automatically. As in the LOAD chmmand above, the
filename will.be displayed.and you may type‘5P’te_SAVE the
same filename, er any key fer a new file name.

4.&a A:APPEND

This leads in a specified souzce file and places it at the
and of the file currently in memory. It aperates in the same
way as the laad cemmahd, and does he: affect the default file
name. It does net save the appended file; you ara free to do
that if you wisha

22
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435$ B:§RiVE

when yen hit “B”, the drive used fet eeving end leedingg will
eheege free ene te tee er tee to 0fi&» The currently Selected
drive is sheeniee the eeeei hhee MERLIN is first BRUN, the
selected drive will he the eee eeee by the BRUNg There is no
ceeeeed.te specify elet number, but this eee be eeeeepiiehed
by typing “C” fer CATALGG whieh will diepiay the current
disks directory; Thee give the diet eeemaefl ”CATALOG, Sn”,h
where e is the eiat number. This eetiee will eeteleg the
newly epecifiee erivea

4969 E:EBITQR

This eeemeed pieces yen in the EDETGR/ASSEMELER modea It
euteeatieelly eete the default tehe fer the editer te these
epprepriete fer eeetee fiieea

4.7g §:SAVE OBJEST CQBE

You ere permitteé te use this eemmene eely after the eueeees~
fel eeeeebly ef e eeetee filei In this eeee you will see the
adeteee end length efiflmzehjeet CQfi&{Riih& memes Ae with
the eeetee eddteee, thie ie given fer iefeteetiee enly.

NQTE: thet the ebjeet eeeteee eheen ie thet ef the pregreefe
ORG (or $8®®® by éefeelt) eee eat that ef the eeteel current
leeetiee ef the eeeemhied cede (which is $8@@@ er whetever
OBJ you have used). whee eeieg thie eemmeed, yGi'.1 are aekee
fer e meme fer the ebjeet file» Unlike the eeuree file ease,
he suffix will he eppeedee te this meme»
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Thee yen eee eefely use the eeme heme ee thee ef the eeeree
file (without the ”&?’ef eeereell ‘whee thle ehjeet eeee le
saved he the dlek lee eeeeeee will he the eereee: eeeg the
eee eheeeznathe menu. whee,leeer3yee.hL®AD<w?ERUN.lt§it
will ge he thee ed&reee§ ehleh.eee he eeyhhleg ($3§@g$h§$§
etefih There le eeeelly'ee eeed te eee ee DBJ'le the eeeree
eedel eeleee the ehjeet eeee will he tee leeg fer the epeee
eveilehle at $8@$@ and eheve.

a.8. Q:QUlT

This exlee te BASIC9 Yea may eemeneer MERLlN by leeeleg the
”ASSEM” eeemeeda This eemeetry elll be e eere eeeet, whleh
means it will eet deeteey the eeeeee file eereeeely le
xneeeryx Thle exit eee.he eeed to give §leh£3meeeefie§ if it
le mere eeeeeeleet thee the eee preeieed hy “C”l

é.§@ hzhfiefi

This reafis text fllee lute MEELINQ They eye elweye epeeedeé
te the eerrent bufferg Te clear the buffer eed etert feeehfi
thezeuagleee,eill heeemeifledefeelt flleeeeee eeeeeded
reeds will met de thie,

when the reee le eeeelete, yee eye eleeed in the eelteew lf
the Elle eeetelee lieee leegee thee 255 eheeeeeerel these
will he dlvldeé lete ewe ee'eere lleee hy the R333 eeetleel
The file will he reed eely eeell it reaches HIMEM, will
preeece e eeeery error lfll:geee beyehdg eee<eflg:the flare
read he the: paint will remain“

The READ and WRITE eemeeed will epeenéal”l§‘ee the'heglem
ning ef the flleeeme yee eeeelfy UNLE$S yee eeeeeee the
flleeaee with e eeeee er eey ether ehereeeer in the eSCll
range of $2% Ce $&®a Thle ehereetee will he lgeeeee eefi he:
need by 308 in the eeeeel flleeeeea
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in 13¢ W:WRITE

Thi3 writeg a MERLIN Ei1& iuta a text file instead uf a
binary fiie. The spead Qf the READ and WRITE reutines is
appraximately that cf 3 BLOAD at BSAVE9 ‘The WRITE rautine
dces 3 VERIFY after tha writea
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3; "ma Emma

Basically there firfi thxrae m0&&s in tha edfiitm‘; the COMMANB
madfi, the $35 er I§SERT mafiafi and tha EE£§'m@&&$ Tha main
Qua 13 the SQMEAEE mafiafi whigh has a ”a31@n”€3) as gramptfi

5.19 flammanfi Mafia

Ear maay GE t%e C@HEA§D mafia aammamfis, anly fihfi firgt letter
sf tha commané is raquir@d$ tha fast baing agtiafiai. we ghew
the requixeé Qemmaad characters in uppex saga and the Qptianm
al ameg in lgwax Q&$@a in some cammamdsfi yea must specify a
lina numbar§2xrang@ Qxsaxange ligtg A lina number is just
a'numberg A range ig a §air af line numbers separated by a
ammmaa A ragga 11$: aeasiats sf several ranges $&parate& by
“slasheg” {f)$

Several c0mman&s allew spacificatian Qf a atrimgg The string
must be “&e1imited” by a manwnumaric aharacter ethay than the
s1a$h$ Such a delimitad string is callefi a dwstring. The
usual delimiter is aimgie or fiaubla ”quat& mafkgfi (’ or ”)g

Line numbers in the aditar axe prmvided autamatically. Yen
naver type them when antering taxt; Qnly when giving com»
manégw If a ling number in a range excaads the number Qf the
last ling, it ig autamatiaaliy &dju$ta& ta the laat line
number. The cemm&m&s are:

5.1.1. Himem

{a fiumberg dacimal at hex, batweea the anfl af source and
38995 decimlw $§8S3)& This aomnmnmiis rarely neefiefl.
it aats the u§per Eimit far the 3ourae file and beginw
niag addraga far aha SE3 fiia Cfiafault SE3 add§ess)m
HIMEM éaf&u1t$ t$ $8§@$§ amfi daea ma: have ta be sat
unlega you ufia a manwéefaait Qfijeat addrasaa

27
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5.1.2. NEW

Deletes present eeuree filer resets HIMEM tn $8@G@
and starts fresh.

5nln3o

Sane function ee§j:BASlC.
editer er aseenbly listing re e printer.
this in select en Sémenlunn earn.

Mainly need.fnr eending en
3% N@T nee

5.l.&. USER

This dean a JSR $3F5.(Thet is rhe.Applee0ft empereend
renter lecatien, whleh normally paints to en RES} The
designed purpese of this eomnané in fer the cennectinn
ef user éefined printer drivers. (Yen must he eerefnl
that year printer driver does net use zere page ed“
dresses, except the IXO pointers and $6@ W $6F, because
this is likely to interfere with EERLlN*e heavy zern
page usage).

50$-SEQ‘

TABS number, number, can <tab eheree:er>

This Sets the tebe fer the editnr, end haernleffeet en
the assembler llerlnge ‘Up an nlne tebe ere nneelble.
The default tab character is e epeee, but eny nay be
specified. The assembler regerée the space an the enly
acceptable tab ehereeter fer the eeperetlen ef leeele,
opendee, ann operands. If yen denft specify the reb
character, then the last one need remeinee Entering
TnBS and a carriage return will set ell tebe tn zero»
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fififiafiw LENg:h

This gives the l@ngth.in bytas mi the gaurae file, and
the number af bytfis remaining b&fare HIMEM (usually
$8@$@ M RQt BASEC HIMEM}®

S§1a?g Whare

Where {line numbar)

Thl$ prints in hax, tha lamatiam in mematy sf the start
Qf the speeified line. Where WF’(0r ”WQ“) will give
the locatiam of iha emé 0f souraa.

5$1a8e MQNiter

This eXit$1x3the-manitor. You.may remeuterlnreither
CTRL«C§ CTRLwB<n?CTRLmY. lfiese remeatablish the imm
portant zero paga pointers fram a Save area inside
MERLIN itself. Thus GTRLWY will giveaeerrect entry,
aven if you have mes$e& up the zeta page painters while
in the moniiar. BGS lg not agnfieatefi when using this
amtry ta aha msmitar. This facility l$ designed fer
axperigncefi Apple pragrammara, an& is aw: xeeommemdeé ta
Eeginaers. Yam may rewenter the aditmr dl§&ctly with an
$3.

Thi$ rementry, unlike the ethers, will use the zeta page
pointers at $$A M $§F imsteaé ef aha axes savefl upan
exit. Therefare, yam mugt be aura that they have fifit
beea altared»
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501-aflgfi

5llalOg

5.1.11.

TReee®N

This Sets e flag WhiCh§ during LIST er PRINT, will
terminate erletlng Qfélllflfi epen fiedingzleeeee felm
lewed by e eemleelem. lt makes reeding ef eeerce fllee
easier en the Apple 4% eeleme screen» In the eeeembler§
it limits prietlng ef ahe ebjeet cede Ee three bytee per
line end has ee effect en eeemeetel

TRuneGFf

This returns to the default cenditlen of the treeeetlen
flag (which else happens eetemetleelly ueoe entxy C0 the
editor from the EXEC made at free the eeeemblerll la
the assembler, thie direete that ell ebjeet bytee be
printedg

¢Quit

Exits t0 EXEC mode.

5.1.12. ASM

3O

Thie passes central te the eeeembler, whleh attempts te
assemble the scarce filee First, however, yen are asked
if you wieh.t0 “eefiate the source”. This is to remind
you to change the date or identifieetien number in yeur
source file. If you eeewer‘%P‘theetfiuaesseebly will
proceed. If yee enewer “Y”, yen will be preeeeteé with
the first line in the source eeeteleleg a’VW eed are
placed in EDIT mode. when yen finish efiltlng this line
and hit RETURN, assembly will begle. If yea use the
CTRLwC edit abort cemmeed, however, yeu will retere to
the EDITGR cemmeed made, and eey lffi heeks yea have
estebliehe&,%urPE# ere” will have been eleeeeeeeteél
This will else happee if there is me llee with e “W2
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NOTE: By establishing a Qmmeai line with "*/” at
the beginniag, yam have a neaxly automatic methad gf
keeping track of multiple versiens Qf a pragrama

5&1@13% CQntr@1~D

Burlng tha second pass cf assembly? typing a CTRLwB will
toggle the list flaggéuathat listing will aifiher step
at resumel This will be defeated if a LST agenda ocaurs
in the sourceg but anmther CTRL~E will relastate it“

Salllés Delete

Daleta {line number) <range> <range list)
Delete (range)
Delete (range liat)

This fieletes the specified lines. Since, unlike BASIC,
the line numfiers ara fiatitieus they change with amy
ingertion at deletien. Therefere, you MUST specify the
’higher’:range first!

5.1.15. Replace

Replace (line number)
Replace (range)

This deletes the line number'or range, than.placas yen
lnta INSERT made at that lacatisne
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Bilgiéi

gig EBITGR

iisi

List (line number}
iiai (range)
Eigt {ranga iifii}

§m1a17a

E$l$l$$

32

Liatfi ihe fi§urae fiia with adfied line fiumkirsi flamtral
chiiacters in aguraa are shuwa ifi inver$e§ fifilflfifi the
iigting ifi beiag gen: ia a piint&i gr athei nanaiaméard
autparis Tha iiaiing canimaaiarieé by CTELWQ $r with
“X” kfiy; Yam may 3:99 the lisiing by hitting the gpaae
bar fifié imam advamca a line &£ a time by hitting the
spaaa bar agaifig Any Qihir kay wiii iaaiart iii This
space bay pauga a1$a waiks during agsambiy and iha
symbai table print outi

. (periafi)

Lists Starting Exam tha beginfiing af aha last fipfiflififid
range. Far example,ij?yau.type"Li§,1$% thfifi iinefi 1%
in IGG will be listedi If yen than usa “SK listing
will gtart again at 1% and continua until sieypei (the
ené cf the rauge is mat ramambeie&)»

X {line fiumber)

ihig aamtiaues iigting fram the last lina numkfir listeé,
er, when a line numbar is apecifiefig fram that linfia
Thi3 ligting cmntiaaas ta the egfi of tfia fiig gr until
it.i$ st@§peé.as in Lifiia

'''Wow..r.«’-"
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Salalga Ptifit

Print (lint numbat)
Print {tahgt}
Print (ragga 113?}

This is tht shat as LEST exteyt that line numhath art
mat &d&&&$

§t1$2Q$ PRtmTtR (thhmah§§

Thih tammahd is fat ttnéihg a listing ta 3 ptintet with
page hea&ers and ptfivifiififi Eat page hQuh&aty ships» The
éefault patamatttt may ht get at uting tht temfigutatihh
ptagtamt The Syntax hf thia it:

PRTR slotfi <stting> <paga haa&et>

If the stat humhtt ush& is more thah seven” a 383 $3F5
Camtetsand vettst)it dame ahé it:M;expttted.that the
rgutine theta will taahtct a printer érivet by putting
its addtets $36m$3?$

If the paga header i3 amitteéw the haaéet will tamsist
sf hhgt numbers Qalyt

THE INETIALIZaTIO§ STRINS MAY NOT BE GMITTEE. if EG
special string ifi taquited by the ptihttr§ use an um"
retagnized tanttol thttattet at a hull Stting {in which
case a carriage ththth will he usté)g Examplas at
initializatian strings are CTRLWQ fat IE8 pfiflfiflffig Qt
CTRL~18@N fer matt Ap§1& catdsa

FRTE % (uh tttingt ttqhittd hate) will allew you ta Set
whata the page breath @883?» If &fi 8% ahlumh caté it in
age in slht 33 than ufifi PRTR.3 fer thtt. Na hutput is
sent th the ptihttt until a L£ST§ ?R1NE, GE ASE tammahd
is i$$§€d&

33
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Salhgih Fihd

iihfi irahga)
Fihd {fhhgh iigt)
Fihé éimatrihgi

This iihis thhsa iihhh chhtaihihg the specified strihgm
it may he hhhrthfi with éigimfi hi 3!” kfiyh Sihhh {ha
STRLML chha thggih Wfifkfi ih Qhhmahé mQ§@, yam aha ugh it
Eh fihi hr hhhhgh St§ifig$ with ihwar cash aharhctarha

§i1i22i Qhhhge

Change (range)
Change (range iiht)
Change Cématrihg éwhtrihg}

This changes Qccurxhhaas hf th& first dvstring th the
aehhhd d”StKiflgq The éwsirihg must have the game dam
limiter with tha adjhihihg ehea cealescinga Far ex“
amplegixychange hccurrences<flf”3p&1ing'm3”s§e1lihg” aw,
thrhhghhht tha range zgslgg, yam wahlé type ”C2§,i@@
speiihg Spfiilifigfii if hh {huge is S§fi£ifi€§, the ahtire
ahuihe file i3 usefi.

Bhfhre {ha ahahge hheratihn §@giflS§ yen are ahkhé
whether yam want ts ahange “ail” hr ”SQm&"% if yam
select “some” hy'hiEtihg the’¥§’kay, the efiithr staps
whenever the first String is faund anfi displays the line
ah it hhulé &§§&3E with the changaa if yam then hit
ESCAPE Qf any chhtrhl charactarg the hhahgh éihhiayeé
will afit be mafia. hay hiher k&Y§ guch as thh Space bar,
will aacep: thh chahgai CTRLMC a§§“‘key will ahart
the ahahge praeegsi

5@la23i COPY

SGFY {iiha humhef hr range) T9 (iihh number}

This cohies thh range ta just ’abhve’ tha specified
hhmberi It dheh hat fieihte anything»

3é
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=WM 5§1§24¢ MOVE

MGVE (line number gr ramge) T0 (line number)

This is tha same as CS§¥ but after c0pying§ autematicalw
ly delates the Qrigimal rangae ‘Yen alwayg and up with
the same Eines a3 befaxa, but in a éifferent or&era

5a1a25, E&it

Edit (line number)
Edit (range)
Eéit (range list)
Edit (émgtring)
Edit (line numbar) (dmgtring)
Edit (range) (d“string}
Edit érangfi 115$) (fimstring}

This presamts the range, etc., line by ling to be edited
and §utS you intg the EDIT mgéea if a fiwstring is
appended, gay thaae lines cgntaining the dmstring ara
presentedg

5919269 Hexwfiec Canvarsian

IE3 ia the Qammand made, you type a fieaimal number
(§03itive<Nfneg&tive)Efiuahex aquivalent is returneda
If yam typa a hex number? prefixed by‘%¥§ the &acima1
equivalentifi raturned. A&1.cQmmafi&$ acceptluncnumm
bers§ which are mainly cenvenient for the HIMEM an& SYM
Qammauds.
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5tla2?t

5a1.28.

3.1.2%.

36

TEXT

Thia caavatta ALL apacaa ta a aaataa ftla ta tavataa
ayaaaag Tta putyaaa iaiknraaa oa‘Wxwuf‘fi1ea aa that
it ta act aacaaaaty ta tamembat ta zata the taba bafata
ptiattag aaah a files Thia taavatataa haa ma affatt an
aaythtag axtapt the aéitat“a tabulation.

EEK

This uadaaa the affect Qf TEXT” It alas daaaetaumber
at tachaical haaaakaaptag chataau It ta tacaaaanéad
that tha caaaaad FIX be aaafi an all ftlaa ftam aatataal
aaattaa, after whiah the file ahoala ta sated” "NOTE:
that tha TEXT aaa FIX.taattaaa are wtittaa.ta SWEET 16
and are aaaewhat alawt Savatal atautaa may be needed
fat their eaacutian an latga ftlaaa FIX at an EDIT will
truncate any liaaa laagat than 255 thataatatat

SYM

MERLEN placaa the ayabal tabla an tha laagaaga Cara (in
bank 1tfi?$§@$@M$§FFF%. Thia apata ta quita aaaquata
far all but gigaatia ptagtama. In case this apaaa ta
aaed mg, the SYM taaaaad gtvaa yam a aaaaa ta aitact tha
aaaeablet ta caattaua tha ayabal tabla ta aaathat area.
If tau type Stfi $9§@$g fat aaaapla, aaa aaaaatle the
program, whaa and if the aymhal tabla uses up its natmal
agate, it will be caattauaa at $9@@$ aatil it taaahas
BASEC HIMEMg 1t'aaat be aataé that tha SEE aammaad will
be caaaellea by a RENEE caamaad at by exit ta EXEC made
and tamaatry (sat HIMEM.baf0ta aatttag up a SYN ad”
dtaaad The SYN addraaa auat ha abate EEMEM and balew
BASES HEMENQ if tha aymbal tabla gtawa bayaad the
allattaa apaca, yam will gat a mamaty atrat dutiag the
first paaa af aaaamhlyt

THE EDITGR
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fieiofiifi

5ii.3Gi tiflee

Thie eeeeeed is éeeigeed te select er éeeeleet ee 8%
eeieme heerdi The default eeeeitiee eee be eeleeted
ueieg the ceefigetetiee peegreei Thie ie eieiier te the
use ef PR# in BASIC. Bé NS? 383 ?R# te eeleet ee 8%
eeleme beerdi PR# ie designed fet eeleetioe ef e
ptieter QNLYi ee 8% eeieee eeetd ie eiet 3 fer eeeepleg
eee be eeieeted by tyeiegg free the editer: ¥iEEO 3.

it is deeeleeted by VIDEG % er VIBES $1@ eeeeibly feiw
lewee by RESET» The iettet tee fares both eeleet the
eteeeetd Apple eeteeei but VIBES Q will eeeee ell lewet
eeee eetpet te the eeeeee te be eeevettee te eeper eeee
except iewet eeee in the eeetee file will he eeeverted
to fieehieg epeer eeee {eetpet te e ptietet ie eevet
eeeverted)i If yee heve e lewet eeee edeptet, yea will
weet te eee VIBES $1? {er VZDEO 26) instead ef'?1DEO §
ehee eeleeteg the epple eeteee. If year 8% eeieee eetd
hee e eefteete eeteee eeiteh vie ee eeeepe eeeeeeceg
this eey be eeee to tetere te efi eeleme eefie. This will
be equivalent te “Vie $19“ end eeelé heve te be feliewefi
byeivifi @ if§Kn1deeW:heveet1eeer eeee edeeteti Fer
eeeepieg eee ESQ CTRLMQ RETURN en the Seettete er ESQMQW
CTRLWX en the $up”R”tete.

ifi {Pied wete)

Fw “were”

Thie is ee eltereetive te the €F}iN§ eeeewemh it eiil
fiefi the specified were eeiy if it ie eetteeeeee3 in
eeereet by eeemeieheeeeetie ehereetetei Thetefereg
Fw”Ce€” eill tied:

SAT
CATM1
£gfiT%K}

eet will met find cA:ALee er SCgTe

3?
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5al@32@ CW (Changa waré}

SN ”wGr&” new Stuff”

This works as described unéer FW.

5s1a33$ EW (Edit ward)

EN "word"

This is to EDIT as FW is to FIND.

5.1.34. VAL

VAL “expression”

This will return the value 0f the expressian as the
agsembler weuld compute it“

Examples:

V£L “LABEL” gives the address (or value)
Qf LABE1.for the last assem~
bly done or “unknown labal”
if not feund.

VAL “$1@®5/2” returns $@8@@
-VAL "%1@%@” returns $@@®8
V&L E”A” M ”@”E returns $%@1l

NOTE: Far the cammands invalving a string, the charac-
ter ”“” acts as a "WELB CAR§”. Therefare, F”J0n“s” will
finé bath "James" and “Jonas”.

38
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5e2t efld/Ieeert Mode

ihe ADD eee INSERT eedee in the efiitet eet ee if yee ate ie
the mode, except that CTRLMR wiii de eethieg, eed the exit
free ADD mede ecte ee described. Eittieg RETURN, for
example, will accept the eetite liee ee ehewe ee the eeteeea

5.2t1. Add

Thie places you in the ADD eede, eed eete eeeh like
entering BASEC lines with auto liee eeehetieg. 'Hewevet,
yeu may enter lower case text {useful fer eemeeete if
yeu.heve e lewet eese adapter} hy typing CTRLWLQ This
acts ae e eeee toggle, ee eeethet CTRLWL tetetee yea te
UPPERCASE mede, To exit ftee ABE eede, hit RETURN es
the FERST eheteetet ef e lieet ‘fee eey eetet eh EMPTY
lieelgztypiegziepeee eedtfiwe1RETURNt This will eet
enter the epeee iete text; it eeiy hypeeeee the eeitt
The editor eutometieeliy teeevee extte epeeee et the end
ef iieee. Yee eey also exit the ABE eede by CTRLWX er
CTRLMC which eiee eaeeeie the eerteet iieet

Sfififizt insert

Insert (line eeehet)

This eiieee yee te enter text jeet"eheee5 the epeeified
lieet Othetwiee, it feeetieee the eeee ee ABE eeeet

5e2e3a

if you are ie epeet eeeet
Upper

Teggiee the current eeee»
CTRL~L'eili p1&Ce}KNiifl.lQW@t§ eed'eiee‘eeteet
ceee ie defeeltee te ehee eetetieg eeeh eee line.

Te change the eaee et e'werd§ type CTRL~L$ thee eeey
ever the were eeieg the right etree,

39
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5.3. Edit Made

After typing E in the eeiter, you eye elaeeé ie.EhiT made.
The first iine<fl?the range yen heve epecifiee ie pleeefi en
the screen with the cursor eh its fire: ehezecteri The line
is tabbed as it is in listieg, and the career will jump
across the tabs as you move it with the errew keyei whee yen
are through editing, hit RETURN.

The line will be ecceptefi as it appears on the eereee3 he
matter where the curse: ie when yen hit RETURN¢ The EDIT
commenés and fehetieee are very similar, but not iéeeticel te
those in Neil Konzee%3 ?regree ifixua Eéiter and Seethweetere
Data Systeufs AJLE. Allcxnnmeeds except CTRLwR.are eveilw
able in ADD and INSERT modes.

5.4. Edit Mode Ccmmends

5.4.1. C0ntro1—I (insert)

Begins ieeertieh cf chereetersa This is terminated by
any control character except the CTRLWL eeee teggle,
such as the arrows at RETURN.

5.é.2. Central-D (éelete)

Deletes the character under the cutest”

5.4.3. Coetr0lwF (find)

Finds the next eceurreeee ef the character tyeed efter
the CTRLwFe This is recursive.

40
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S.4.&. C0ntr0l~G (insert special)

THE EDITOR

Functions a3 CTRLWI, except it inserts any control char~
acter {including the command characters such as CTRL-Q).

Besides enabling the insertion of central characters,
CTRLMO alga allows the user t0 type characters not
nermally available an the Apple keyboard.

CQntr@l~O follcwed by:

< gives
>

33

K
§§

L
H

M
Y?

N
U

Q
5!

k
N

1
H

H}
H

:2
U

Q
9?

NGTE:

Contr0l_m
Control \

>¥-6--°-‘..r"’l-'"""'1

2“5
E;
(whatever $FF gives on
year machine)

lf yam are using a shift key modification, de-
pending on which Que you have, shift~M may give upper“
case.M and you will havetxnuse CTRLmO1x3get the right
bracket.

5.4.5. Control-P (do ***)

If entered as first character of a line gives 32 *’s.

5.4.6. C0ntrcl~@ (dc border)

If entered as first character of a line gives 3% spaces
berdered by ‘*'s.
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fl®4a7§ Ceettelmc er Ceetralwx (cancel)

Aberte EDIT mode and returns te the eeitet§e were
start. The current line being edited will retain ite
etigieel fermt

534.8. Ceetrelwfi (go to line begin)

Pieces the cureer at the beginning of the lime.

5$&e9a Centtel~N (go te line end)

Pleeee the euteer eee space te the right of the eee ef
the line.

5.4%1G, CeetrelmR (restore line)

Returns the line to ite erigieel fereh (Net eveileble
in AEB eeé INSERT medeea)

Sehella Ceetrel—Q (delete line right)

Deletes the ear: ef the line fellewieg the eereetg

5.4.12. Return (RETURN key)

eeeeete the line as it eppeete en the eeteee end fetches
the eext line te be eeited, er geee te the were etert if
the epecified teege has been eeepleted.

The editet automatically replaces epeeee in comments and
ASCII strings with inverse speeee. when listing, it converts
them back, 30 you never eetiee this. Ite petpeee ie te avoid
inappropriate tebbing of eemmeets eeé ASCII ettiege.

42
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In thn nnnn nf AS611 stringnfi this in nnly dnnn whnn the
dnlinitnr in a nnntn fifi nr n ningln nnntn C)g Ynn nan?
hnnnvnr, ncnnnplinh the same thing by editing inn linng
rnplnning thn firnt énlinitnr with a qnnte3 hitting RET§RN$
than eniting again nnd changing tnn dnliniter bank in thn
desired nnna
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§;_ $33 Asstaatta

Tbla aaatiaa at tba aatamaatatiaa will mat attempt ta teach
yam aaaaably laagaagal It will ably aaplala the syntax you
ate axpaatad ta baa ta yaat aaataa filaafi and daaumant the
faatataa that are available ta yam in the aaaaablar,

éklw Number Fatmat

Tba aaaaablat attapta daclmal, baxadeaiaal, aafi binary
aaaatltal dataa Bax aaabata auat be preceded by ”$” and
binary aambeta by ”%“, thus the fallowing feat instructions
are all aquivalaat:

LEA #l@® Lba #$bé LEA #%ll®®l®® LDA #%®ll@®l®®

as iafiicatad, leading zeros ata igaarad. The "#” hare stands
for “number” at ”data”3 and the affect Qf these instructions
ta ta lbad the aaauaulatar with the number (decimal) 19¢.

a aumbat not ptataaad by ”#" la iatatptetaé as an address.
Tbarafara:

LEA %llll1®1$®®><L§A 1%®% LEA $3E8

are equivalent waya at laading the accumulator with the byte
that resides la memory lacatlaa $3E8.
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Baa aha mumbar farmat that ig appxapriate far claritya Far
@Kamp1e§ the dat& table:

fig $3
SA $fi
EA $é&
EA $3E8
DA $2?1§

ES a gaad &aal mfira my$tari@m$ that itg dacimal equivalant:

E5 3
EA E6
93 13%
3A ifififi
DA 1@@@@

§a2$ Sauraa Cafie Fgrmat

3 iine cf saurce cede tygically laeks like:

LABEL GPQGDE QPERAND ;CQMMENT

A.1in& Qafitaining anly aznnnmant must begin with.mW2 Cam“
mam: linas starting with "§’are acceptad ané tabbed ta fihe
aemaenx fielé$ The aaaambler will accapt angmnpty line in
tha seurae cade anfi will traat it just as a SK? 1 inatructiom
{aae the $e¢tian.am §seud@ apaeées), axcept the lime number
will he primtads

The mumbax Qf gpaaea saparating the fieldg is mat impartant,
fixaayt fgr the aéit@E’$ iigtingg which axpeata jug: fine
$§ac&§

Tha maXémum.a11Qwa§1& LAEEL langth is 13 charactera, but mare
thafiE§wi1l.predus& m&S$y'a§$am§ly Eigtiags. A.label mugt
Eegin with a charaetar at laast as largag in &SCI1 va1u&§ as
th@ awlmnfi ané may ash agntain any characters lesg, ia ASCII
valuag than the number zaxwg

$6
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The eeeeehler eeeeieee eely the fire: 3 chereeeere ef the
QFCQEE (with eerteie exeeptieee eeeh ee the Sweet lh eeeeee
PQPE)i Fee exeegle, yee eee eee ease ieeteed ef PAS (heeaeee
ef the eeeeptiee, the feeeth letter eheeld eet be e D§
hQW&V€f)« The eeeeeblee lietieg will truncate the epeede te
eevee letters end will eet leek eell with eee leeeer thee
feee eeleee there ie ee fi§@§&flda

The eeeieee elleeehle eeehieee QPEReNDe$@MhENT leegth is 54
ehereeterea Yee eiii get ee errer if yee eee mere thee thieg
e eeeeeht liee by iteelf ie elee lieited te 64 eheeeetere.

6®3a Expreseieee

Te eeke eleer the syntax eeeeptee end/er reqeired by the
eeeeebler, we meet define whet ie eeeee hy ee “exereseiefl
Eepeeeeieee ere built ep free “primitive expreeeieee“ by ese
ef eritheetie eed legicel eeeretioeea The primitive eeereem
siees ere:

10 e label“
2“ A decimal nueberi
3& A heeeeeeieel neehee (preceded by "$“)a
4 A binary number (preceded by ”%”)e
5» enyeSCll ehereeter preeedee3<u?eeeleeed.by euetee

er eingle qeeteei
6» The character * (standing for the present eddreee).

$

All number fereete eeeeet léwhit data ene leading zeres are
never reqeireda In eeee 53 zhe “value” ef the erieitive
exyreseiee is jeet the ASCII velee ef the ehereeterg The
highwhit will be en if e qeete C? ie eeee3 eeé eff if e
eiegle qeeee {W ie eeee.

The eeeemhler eupperte the fee? eritheetie eperetiene: +5 M,
/3 end *$ It elee eepeerte the three legieel eeeretieeex E 3
Exclusive GR, e 3 OR, end & e ARE.

4?
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Seme exeeplee ef legal exereeeieee ere:

LABEL1miAEEL2
2*Lg3EL+$23:
123&+%1@1§1
§§K§§m§§A§E+3.

”@”§LeBEL
LABEL&$?F
ewz
LABEL§%1%@%®%@fi

Eereetheeee have eeethee meeeieg end are net elleeee in
expreeeieee. All erieheetie eee legicel eperetieee ere dame
free left fie right (2+3*5 weeld eseemele as 25 end net 17)e

6&4” Immeeiete Bate

Fer theee epeedee eeeh ee'L§e§ CMP§ ete.§“ehich aeeept imm
meeiete daze (eembere ee epeeeed te eéfireeeee) the ieeeéiete
eefie ie eigee11ed.by°preceéieg the expreeeien eith§¥$K An
example is LDX #3. in aéfiitieez

#<eXpreesiee predecee the law byte of the expreeeien
#>expreesiee eeedeeee the high byte ef the expreeeiee
#eXpreeeiee elee gieee the 1ew'byte (the 6592 deee

eet eeeept Zwbyte naea}
#/expreeeien is eetieeel eyetex fer the high.eyte

ef the expreeeien

The ability ef the assembler te evaluate exgreeeions such ee
LABEWLAZMI fie very ueeful fer the feilewieg type ef ceée;

COMPeRE LEE #EGUNBmBeTem1
LS8? CM? §ATA§X

BBQ Ffififlfi
SEX
EPL LGQP
3M? RE3E€T geet feued

§ATA HEX E3BC3498
§QEfiE R$S
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with this type ef eede, lf yea ede er eelete eeee ef the
”Bete”§ thee the eepreprlete Xwledex fee the eeeeetleee leep
ie eeteeetleelly efijueteée

étSt Adéreeeieg Hades (6532 Qpeedee)

The eeeeebler eeeeeteg ell the 65$2 eeeeeee elth eteeeerd
zeeeeeeleeg lt else eeeeete ELT (breeeh if leee theefi ee ee
eqeleeleet te BCC$ end ESE {bteeeh if greater er eqeel} ee ee
eqelveleet te B$Se

There ere l2 eédreeeleg eeeee en the %5$2.
MERLIN syntax fer these are:

The eppteprlete

Exeeple

Syntax
Implied GPCGEE CLC
eeeemeleter GPCGEE RG3
lmmediete (date) GPCQDE #expt ABC #$F8

CM? fP‘M”
LEX #}LABELlmLABEL2M1

Eete page (eddteee) QPCGBE exer RQL 6
Indexed X QPSGBE eXpt§X LEA $E%,X
Iefiexed Y QPCGDE expt$Y STX LAB,Y

ebeelute {ed&teee) GPCOEE expt Bl? $3§@
Indexed X GPSGBE expt,X STA $e%§@,X
Ieeexed Y 396033 exptgy S30 LAEELwl,Y

Indirect JMP (expt) JMP ($352)
treieeexed X GPCODE (expr,X) LEA (63K)
Feetiedexed Y QFCODE {eept)§Y STA ($FE},Y

NQTE: There ie ee elffereeee le eyetex fer eete page eefi
ebeelete eedeea The eeeeeelet eeteeetleelly eeee eere page
meée whee eppreptiete. le the leeexee, leelteet eeéeeg eely
a zero page expreeelee ie ellewefi, eee the eeeeetlet will
give an errer eeeeege if the ”exer" eeee eet eveleete te e
zere pege eedteeea

4%
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NGTE: The ”eeeeeeleter meee” éeee flflt eeeelre {er eeeept) eh
epereeeg Seee eeeeeblere eeevereely require yeeixahet an
“e” in the eeeeeefi fer thle meeew

The eeeemhler will decide hhe legality ef the eedreeeleg mede
fer ehy given epcedem

Aefiitieeellyg MERLIN preeieee the ehiliey he FORCE eeeweere
pege eddreeeihg. The way he fie this is te eed eeythlhg
(exeehe ”D”) te the eee ef the epeedefi Example:

LEA $1? eeeeeblee ee eere page (2 hytee} while,
LEA: $l§ eeeemhlee ae eeewzere page (3 hyEee}m

éeée Sweet 16 Qpeedee

The assembler eeeehts ell Sweet lh epeeéee with the etaederd
eheeeelce» The usual Sweet 16 regietere Rh he 315 de he:
have te.he “equated” eed the’%¥’ie eptieeal. TEE lI+-eeere
will be glad to know that the SET opcede weeks as it eheuld3
with members er lebeleg Fez the SET Qgcedeg eltherzaepeee
ex e comma may be used between the register aed the data per:
6f the epereeds; that 13$ SET R3,LABEl;ie eqeiveleefi he SET
R3 LeEEL§ It sheelé he eeted that the NHL epeeée ie
eeeeebled ee e enemhyte epeoée {the eeme ee HEX QD) eed net e
tee byte ekip+ee thie‘eeeld.he ieterpeeted.hy‘RGM Sweet 16$
This is inteetienel, eee ie deee fer internal reeeeee.

5Q
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@$7¢ ssssds Qscsdss M Eissstivss

WMWM
éfiyala Egg gm)

EQU sspressiss {EQUs1s)
s expression (sptisssl syntax)

Ussd to dsfiss the value sf a LABEL5 usually as esteriss
sdsrsss 0: sh often used csnstsnt fer which s msssisgfsl
hams is flssirsds It is ssssmmssésfi that thsss all bs
lssstsé at the bsgissisg sf the prsgsams The ssssmhlsr
will sst permit ss “squats” ts a sets psgs ssmhsr after
the lshsl sqsatsd has been used, since hsd sods csuld
result frsm sush s situation (also sss ”Vsrishles”),

flfilrfififl

QRG espssssiss (GRiGis)

Establishes the sddrsss at which the program is fiesignes
ts run. it dsfsulss ts the prsssnt vslss of HIMEM
($8@@® by dsfsslt}s Srdissriiy these will be snly she
GRG and it will be at ths start sf the progssm, If more
shss sss QRG is sssd, the first one sstshlishss ths
ELOAD sddrssss This ssh he used ts crests an sbjsct
fils that sssld lssfi ts ass sédrsss thsugh it may he
designed ts rum st sssthss sédssssg

Yes csssst sss $33 sml, eta. ts back up ths sbjsst
ssistsrs as is dams is ssms ssssmhlsrsa This must be
dens instead by BSWLQ
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&$7$3$ BB3

GEE exprhhslhh (§E§&$t>

fiflyfihfi

Egtahllghes the address at whlhh the hhjeat cade will he
placed during assembly. lt éhfhulta ta EIMEM. There lg
rarhly any need :0 use this p$€ufiO"Op ahé inexperienced
prhgrammerh aha urgeé net th use EEQ An OBJ ahovh BASIC
HlMEM Umrthh SYM addressglf ahy)sm££[defeat gehhraw
zihh hf hhject Cfidéa This may he uaeé when senélhg a
long llfitlfig ta a hrinthr or when uhlhg direct asshmbly
ta él$k‘{hph@da BSK)¢

PUT

PUT fllhhamh

52

PH? FlLENAME5 (drive aha slat phrhmhters accepted lh
hthhdard B33 syntax) will zaad the hamhd Elle (with the
”Tf‘§reflX hpphhhed unless thh filehame hthrth wlth.a
hharacter less than ”@“) and “inserts” it at the lam
Qhtieh hf thh hpceda.

NQTE: “insert” referh th the effect an ahhemhly hf thh
lhhatlhh hi the Sfififfifil Thh file ltself is actually
placed juht fhllhwlhg thh main shhrche Text fllhs are
required by this facility lh hréer Eh ihghre mhmery
prhtectlhh. A memhry arrhr will hcchr if a PUT file
ghhs hhyhhd HIMEM. lhhsh fileh aha in memhry hhly Qhe a
time} 39 a very largh prhgram chh be asshmhlhd using the
FUT fahllltyw

lhhrh arh twh rhhtrlctlhnh Qfl a PUT fllel Flrht, thhze
cahmht ha mahrh EEFlNlTl®NS lhhlhe a ?UT Elle, they must
he in theahhlh ahurcea Shhhh§,zlPUT flle may'hht hall
ahhther PET file with the PUT hphhfie. GE Churse, llfik“
lug Ca§,b€ himulathfi by having the “main prhgtam“ just
hehtalh the mhcrh defihltihhs and call, lh turn, all the
htherh by the PUT QPCQ&e$

TEE
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MERLEN §eete Meneel

6§7fl5$

VAR

fiQ.?fi$C

SAV

Any vetieblee (etgt }LeBEL) eey tee eeee ee ”1eee1”
eettebleet The eeeel leeel vetieblee 31 thteegh E8 eey
he eet up fee this perpeee eeieg the wee eeeefieg

The PUT feeility pteviéeeaieieple weyixaieeetpetete
eeeh need eubeoetieee, eueh ee MSGG§T er PRBEC, in e
pregteeg

VeR

exetgexprgeeetttt

Thie is just e eeeveeiemt way te equate the vetieblee }1
~ 38$ ”VAfi.3;$42;LABEL“ W111 eet }ie=3§ E2 w $42” ene
33 3 LABEL. Thie is designed fer eee juet ptiot te e
Pfift If e PUT file ueee }1 M }8, exeeet in >>> lieee
for telling meeteeg there MUSE be e ptevieee deeietetiee
ef theses

SAV

fileneme

SAVE FILENAME3 {dtiee eee elet peteeetete eeeeetee} etll
eeve the eetteet abject eeee eeéet the epeeified eeeet
Thie ecte exeetly ee eeee the EXEC eede ebjeet eeeieg
eemeeed, bet it eee be eeee eeverel tieee during
eeeeebly.

This peeudemeeeede ptevidee at eeeee of eevieg pertiene
ef e ptegtee hevieg mete thee eee QR§t it elee eeeblee
the eeeeebly ef extteeely'ierge fileet After e eeveg
the eejeet edeteee ie teeet te the lee: epeetftcetiee ef
$83 at te Hlflefi by defeelte
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ea?a?$

The Sevfiexxnmené eete the edereee of the eeved file te
its eerreet value» Fer exeepleg if yeer pregree eeem
teiee three SAV e0eeeeee§ thee it will he eevefi le three
pleeee. when EL®ABed leterg they will ge ta the eeereet
lecetlees, the third fellewieg the eeeeed end that felw
lowing the first.

Tegetherfi the PUT and SA? epeedee make it pessihle te
aeeeehle extremely large files»

DSK

BSK fileeeee

6a7e8a

54

DSK FILENAME will direet the assembler to eseeeble the
fellowing cede directly he difika If DSK ie in effectfi
the 01d file will be cleeed and the new eee begeeg Thie
is eeeful primarily fer extremely large files. Fer
mederetely sized pregreeeg sav is preferree eieee it ie
BGZ feeter eed theeretleelly eere rellehlel Beeeeee ef
the way it werke, the CHK epeede is ieceepetihle with
DSK aed will be dieehlefi if BSK is le effect.

END

lhie rerely'teeMl er eeeded peeedo epeeée ieetreete the
eeeeehlee te lgeere the reet ef the eeereea Lehele
eeeerrieg after ENE will eet he recognized;

THE eSSEMBLER
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6.89

filgfij-$

THE ASSEMBLER

Fatmattlng

LST SN/GFF

LST QN at QFF (LiST)

fifigfigfi

This cantrals whether the assembly listing is ta he sent
ta the Apple screen andXar ather output device. Yam
may, far example, use this ta sehd Ghly a phrtiah 0f the
assembly littihg ta your ptintetl Any number Qf LET
lnsttuctiens may he in the shutce. lf the LST tahditieh
is OFF at the end Sf assembly, than the symhhl tahle
will hat be ptlhtad. The assamhler actually only checks
the third charactet sf the Qpetand ta see whether or hat
it is a spacel

Thetefatt, LST ERINE will have the Same effttt as LST
OFF9 Thh LST dlrectivt will have ah effect an the
attual gehetatlah cf ohjatt caéel lf the LST tondltlah
is OFF,tflmaahject tade will.he genetatefi much faster,
but this is teahmmhhdad Qhly fat debuggeé grogramtl

NOTE: CONTROL~B from the keybeatd teggles this flag
during the Setond pasgl

EXP GEf$FF

EXP SN at GFF (EXPand)

EXP SN will ptlnt.an entire matte dutihg the asgemhlya
The SF? cehfiltlon will prlht hnly thfi PMS tsaudhwmpl
EXP defaults ta QNR This has ha affett $3 the abject
taded genetatefia
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6Q803O

PAH (PAUee)

Ck1the second peestfifieaceueee aesemblyfxzpeuee until
a key is hit. This eee else be dame free the keybeerd
by hitting the space bet.

6.8.4. PAS

FAG (Pefle)

This sends a formfeeé ($8C) ta the prieterg It hee no
effect on the screen listing even whee using an 8%“
column card.

6.8.5. AST

AST expression (ASTeriske)

This sends Asterisks to the listing, the eeme eeeber ee
the value ef the epereeda The eember fermet ie the
usual Que, so that AS? 1% will seed (decimal) LG
asterieks,for exempleg The member is treetefi'eedu1e
256 with 9 being 256 eeterieksi This éiffere free TEE
II+3 which recognizes ehe Qpereed ee£zhex.eepreeeien§
and will need to be eeeverted.

5.8.6. SKP

SKP expression (SKiP)

This sends OPERANB number of carriage returne te the
listing. The number fermet is the eeee as in AST.

56

THE &SSEMBLER

.............' ‘



"“'Nm...w.:«"'

MERLIN Users Manual

fi$8Q%7$ TR

TR opcode

6a9I

6.9al.

This has the same effect ie the eeseehler as fioes the
EDITOR TR comeenda TR or TR QN limits object cede
printout to three hytee pet line; and TR GFF resets it
to etiot all object hytee.

Strings

ABC

ASC fietrihg (AS011)

fifigfigfl

This puts a delimited ASCII ettieg iete the ebject
code. The only restriction eh the delimiter is that it
does not occur In the ettieg itself; Different dew
limiters heve different effects. Any delimiter less
than (in ASCII oofie} the single quote (’) will produce a
string with the highwhits on, otherwise the highwbits
will.be off. For example, the delieiteteE”#$%& will
produce a string in "negative" ASCII, end the éelimitere
’(}t? will prooeee hee in "peeitive" ASCII. Usually the
quote CU end eiogle quote (3 ate the delimiters of
choice, but other fielleitete provide the means of in"
setting a string eooteiolng the quote or eihgle quote
as part ef the ettiega

BCI

DCI dwstrihg (Dextta1 Character Iovetted)

This is the eeme es ASC except that the string is put
into eemety with the last character having the opposite
high bit to the others.
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fifig§3O

KEV éwstring (INVar$e)

Thig puts a éelimited string in memary in inverse farm
mat. All chaicas cf éelimifier have tha Same effect.

§a9a4g FLS

FLS d~string {FLaSh)

Thig puts a dalimited gtfiing in memery in fl&3hiag farm
mat$ All QhOiC€S Qf delimézar have tha same effgct.

fiI9Q5C

REV dmstriug (REVerse)

Exam@le: REV “DISK VQLUME” gives;

EMULGV K313 Céalimitar ChQiC& as in £S€)

@§1G§ Bata and Allocatimn

éwlfiaia EA '

SA axpregaian éfiafine Addra§$)

ThiS sterefi tha (twQm%yte) value mi tha Qperand, usually
ax afidressg in the abjafit cadafi lswwbyte firata EA
$FfiE@ will gefierata Ffi FE$ A186 acceptg multiple data
(94% 3A 1§l@§1@§)
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§wl§@2$ 3&3

BBB @X§fi%SSiOfi {Bafin§ Beublawfiyta)

A159 agaeptg&$ ab@ve3 %ut placefi highm%yt@ fir$€$
multigla da:a_(ewg. Dfifijfiififiififik

gfijflfififi

BEE axpragaian {3€Fina Eyteg}

Thifi putg the bytafi sgeaifieé by the aperand inta tha

abject cade. It accepts sevaral bytes Qf fiatag which
muat fie separated by cefimas amé ceataim Q0 Spacesg The

Stamdarfl number farmat £3 useé and axithmetic is dama a3
uguala TflM2”#” $ymb@}.i$ aaaaptable but ignaredw ag 13
H<”a The ”>” symbal may ha aged to gpeaify the high"
byte cf the 1abe1§ Qthezwise the lewwbyte is always
taken; i%w:”>” symbai shauld apgaar only aa the first
character af an 8X§f8SSi$§ ax immediately after #g That
is§ the iagtructifin SEE >LABlwLAB2 will grgduce the
highmbyte af the value 0f LAB1mL&B2a

For example;

DEE $3&§1@§,L&E1w&$E2,Z1@11§>iABimL&B2

i3a:pr0p&rly fmrmattadiflfifiaeatement which will ganw

arate tha abject cede (hex) 34 6& BE %B@§$ aggumifig that
LAB1w$81A2 amd LA32m$??c@.
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6910.4. HEX

HEX hex data

6.18.59

This is en elteseetlve ts BEE whieh.elless eosveeieet
iesertiee sf hes éets. Unlike ell ether esses3 the ”$”
is not reqeiree er seeepted here. The eeereee sheeld
eensist ef hex numbers hsvleg two hes digits (e45 %F,
set F). They may be separated sy eeemes or msy be
adjacent; As erres message will be geeerstefl if the
epereed eoetelss es eds euebes sf digits er ends is e
eemeag er, as is ell eesesg ceetsles mere thee 54
ehsreeterse

D8

D8 expression (Define Stersge)

6»lG.6.

This reserves Space fer string storage sets” It dees
net generate cede. ES l¢,ikn:exesple, will set aside
19 bytes for sterage, Because BS sejests the object
cede pointer, and instruetisn like sew: eee be esed to
back up the object and address pointers ese bytes

EBB

KBD (KeyBoarD)

60

This sllews a label ts be equatee from the keybeerd
during assembly. Its syntax ls: LABEL K52.
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fi$£$O‘?$

LU? exptessiag {Leap}
MW“ (and of LUP)

An axample @f the Syntax far this is:

LU? 4
ASL

Tfiis will assamble as:

&SL
ASL
ASL
ASL

and will Shaw that way in the asgembly listing, with
tepeated lint numbers.

Perhaps the majar USfi sf this is for table building. As
an example:

M. m ®
LU? $FF

EA m 3A+1
mam
flllnxuullt

will assemble the tablt L3 2, 3, M,$FF. The maximum
LU? value is $8¢$Q and the LU? optade will simply be
tgnoteé if yam try to use more than this.
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h.lQa8. GER

CHK eipteeeiee (CheeKeem)

Thie pieeee e cheekeem hyte ihte ehjeet cede et the
ioeetiee ef the CHE eeceee (ueeelly at the ené Qf the
etegrem)t It eeneet he ueed whee BSK is in effect.

6@l0$%Q ERR

ERR expteeeien (ERRet)

ERR exptessieh will eaeee e foteed ertet if the expteem
eiee hes a heemeete value eeé the meeeege "Break in line
???" is §fifitEda

This may be ueed to ensure yeut ptegtem deee net exceed?
fer example? $95FF hy eddihg the final line:

ERR *~1/$96®Q

NOTE: This weulé only elett yea that the ptegtam.is tee
long, end will eat prevent writing ahave $96$® during
assembly, but there eeh.be he harm in thieg The errer
eeeure only he the eeeeed pass ef the assembly end dues
hot ebert the eesemblyt

Another eveiieble eyetex ie:

ERR ($3%$)"$4C

which will pteduee eh ettet en the first pass, aed ehett
eeeemhlyg if lecetien $3@@ dues net eehtain the value
$48.
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6.1G,lG¢ USR

ESE (fipfifiéfi)

Thi$ lg a ugh: daflhahle pheudh hpahéel lt fihes a J83
$BéB£. Thih lhcatihh will ahhtaih an RTS afthr a bfifiig
a BRUN MERLIN at BRUN BOUT ASH; Th hat u§fYQfl§ ragtime
yhu shauld BRUN it frhm tha EXEC chmmahfi after CATALGS.
Thi$ Shauld fiuht ah: up a §MF at $3633 th thh mhlh
rhutlhe ahd than RTSl Thh fhllewlhg flags ahé hhtry
paints may be uhed by year teatime:

USRADS m $B6BA gmuht havh a 5M? th year rautihe
PUTBYTE m $E5Fé ghee helhw
EVAL m SESF9 gsea balhw
PASSNUM m $2 gchhtaihh asaembly p&SS number
ERRCNT = $lD gerrar chant
VALUE m $55 gvalue returnefl by EVAL
OPNDLEN x $33 gehhtalns cemhihhd lhhgth of

gaparahd and chmmant
NOTFGUN % $§D ghee éiscussion of EVAL
'W®RKS? m 328% ;c®htalhs the aperahd ah&

gaomment in pesltlve ASCII

Your ffiutiflfi will be callaé by the USE opcaée with A=®,
Ywfi and aagry sat; Th direct the asshmbler ta put a
byta in the abject codel you shauld JSR PUTBYTE with the
byte in A.

PUTBYTE will preaerva Elfin:will,$Cramble£%ahdiXm lt
returns with the zero flag clear {S8 that ENE alwayg
bf&fiCh€$)a Gm the first passg ?UTBYTE adjusts the
abject and addrash painters, 3% that the ahhtahts Qf the
ragisters are hst lmphrtantl You MUST call PUTBYTE the
SAME NUMBER SF TlMES ah each pass hr the painters will
ESE he Rap: chrrahtly ahfi the ashemhly sf $th€§ phrtg of
aha prhgram will be lnchrrectl
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If yeur reetiee eeede to evaluate the eeeeehd, er pert
ef it? yea eee de thle hy e JSR Evhhl The K regieter
meet pale: te the fleet ehereeter ef the pertlee ef the
epeeahd you wish te eveleete (put Xx? he eveluete the
expreeeieh at the eeert ef the epereeela Ge return free
EVAL§ X will pelet he the eheeeeter felleeleg the eve
eleeted exereeslenl TM2$'regleter wlll.he @,lq er 2
eeeerélegly ae this ehereeter le a right pereetheele, e
epeee er e eemmel

hey ether ehereeter net ellewefi ieaulexpreeeiee will
eeeee eeeeehly te ehert with e egg SFERAh§ ereerg lf
eeee lehel in the exereeelen le net reeeghizefl thee
locetleh NOTFOUND will be eon-zerel Ge the seemed peee§
hewever, yen will get an UNKNGWN‘LeBEL errer ehd the
reet ef gone eeetlee will he lgnerefig fie eetere free
EVAL, the eemputed ealee ef the expreeeiee will he in
lecatloe VALUE, VALUE+l, lewbyte fleet. Ge ehe first
peee this value will he lhelgelflcent if NQTF®UNB le
eoewzerea

epprepriete leeetleee fer year reutiee ere $3®%m$3CF and
$8A®m$8FF. Yen meet net write te $9Q@$ Eat a lehger
routine, yen may use high memory, juet helew $98§3m if
yea are Sure that the eymhel table will not exeeefi $l®§%
bytes, yea eoelfl eee the SYN EBITQR eemmehé te pretee:
your reetine free everwrite by the ebjeet eeflea SYN
weuld have to he eet at least one byte helew your code»
Yee may uee zere page leeetleee $é@w$éF§ he: eheeld eet
alter ether leeatlehee Alseg yea meet net change any“
thing free $226 te $27F, er eeythleg free $264 te $2FF$
Span return free: your “reetfiee (RTE), the USE liee will
he printed {en the eeeeed pass)”
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To gain further understanding ef the use sf USR$ read
the seeree file SCRsMBl£.S er; fer a eere sephistieeted
example, the file FL§ATeSs The first sf these sees the
USE epeeée to set as ASCIE strieg inte the ehjeet cede
is a scrambled fsrmat. The seeens is a semeshat seeps
lieated reetiee that sees apsleseft te eempste the
passed (fivewhyte) fete sf a specifies fleeting peiat
semherfi and put it is the ehject seas. Beret the latter
see he used fer assembly ssly es as Aeple EE Pleat

when yes see the USE speeds in e seuree filer it is wise
te iealsse sees sert sf sheet (is sestee) thet the
requires restiee is isiteeerya if, fer esaeslet yeer
restise eeetaies the hyte $31 at lseatiee $3l@ then:

ERR ($3l$)w$3

will test that byte and abett assembly if it is not
there. Similarly, if yes knew that the reqeires routine
sheeld assemble exactly tee hytes sf data, thee you see
(roughly) check for it by the fellesisg cede:

LABEL USR SPERANB
ERR *~LABEL~2

This will farce as erter es the sesame pass it USR sees
set presses exsctly tee ebjeet bytes.

It is pessible ta use USE fer several differeet reetises
in the same sesrtea Fer exeepleg year reetine ceels
cheek.the first eperand espressies.ferae1isdext:the
desired routine ass set accordingly. Thus "USE it
whatever” weeld branch te the first reetise, "USE
2,steff” to the seemed, etes
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émlim

émllm

Ceefiitienele

l. DE

ES eepreeelee

66

Thle, tegether with ELSE eefi Fle ere the eeeéltleeel
eeeeebly PSEE$®m®FS@ lf the epereed eyeleeeee te ZERQ§
thee the eeeeebler will etep geeeeetieg ebjeee eeee
(ueti1i£;eeee eeether eendltleeel)¢ Exeeet ferxeeere
eeeeeg lt will nee reeegeiee eey lebele le eeeh ee eree
ef eeée. If the epereed eyeleetee :9 e eeewzero euebefy
thee eeeeebly will preeeed ee eeeell Thle is very
eeefel fer MASRSS, It is elee eeefel fer eeereee dew
eigeed te generate ellghtly elffereet eede fer dlffereet
eiteetleee. Fee eeeepley if yee are eeelgeleg e peegree
te go to en a RGM chip, yen weuld wee: eee verelee fer
tee RGM, end eeethery with smell filffereeeee te create a
ReH_verelee fer debugging perpoeeee

Similarly, in e pregrae with text, yee eey eleh te have
ene vereien fer epplee with leeer eeee edeetere eed eee
fer these eitheeta fly eeieg eeeéitieeel eeeemelyy
medifleetioe ef eeeh pregreme beeeeee eeeh simpler,
eiece yen ee eet have to make the medifieetlee in tee
eeperete veeeleee eflfluaeeeree eedea Everylxleheele
be tereieatefi eemewhere later by e FIN ené each FIN
sheeld-be preceded by elflh Ae ELSE eheeld eeeer eely
lneide such e B63 FIE etrueterea DG, FIN etreeteeee may
be eeetee ep te eight eeep (peeeibly with eeee ELSE’e
between}. lf BS eeedltlee ie eff {value 9), thee
eseembly will net reeeme eetil lte eerfeeeenelng FEE le
eeeeeetered, er en ELSE ee thie level eeeeree Neetee
DO, FEN etruefieree are yeleehle for putting eeedltieeele
in HACRQSQ
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éoile

61120

6.12.

2t ELSE

Thie inverts the eeeemhly eeeditiee (GN~W>0FF QR GFFMM>
fiN}fet the leetiflflt

3* FIN

This cancels the last E0.

Metros

1. MAC

MAC (hefite)

This signals the stett<fl?a MACRO fiefinitiee. It must
be labeled with the metre hemet The heme yen use ie
then teserved and eennet be referenced by thiege ether
then the PMC PSEUBOG? (thiege like De NAME will eat be
accepted if NAME ie the label eh Me£}¢ 'Hewevet, the
eeme thing see he simuleteé by ptecefiieg the HACKS with
LeEEL EQU *9 Qt LAEEL ES @, etes There 13 tetely any
eeee te eh thie. See the eeetiee eh MAERQS fer details
ef the ueege of meeteet

EGM < <<< E

EOM (End Of Meete)
<<< ( eiteteetive eyetex)

This eigeele the end ef the defteitiee of e maeteg It
may be leheied and usefi fer hteeehee to the eeé ef e
meere, at eee ef its eepiee.

6?
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@s12.2a PMC { >}> )

PMS users same (?ut Mecre)
>>> users name (alternative syntax)

This instructs the sssembler ts sssemble a espy ef
the named users st the present leestiuus See the
seetiuu on MACRGS. It may be labeled.

6.13. Variables

Labels beginning with’§P'ere regsrdes2M;¥ARIABLES, These
may be éefiued uuly by EQU end esuuut he uses ts label same”
thing else. They can be redefines es uften as yes wish. The
designed purpose sf variables is fee use is MACRGS, but they
are not euufiued ts that use.

Ferwers refereuee is a Variable is impossible {with csrreet
results) but the assembler will assign sums value to its
That is} s variable sheuld be defines befsre it is used.
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La,

Vtit Defining e heete

A eecte defieitiee hegiee eith

NAEE EAC {ee eeeteeei

eee &eME ie the lehel tiele. its defieitiee is teteieetee hy
the peeedemep EQM er <<<e The iehel NAME eeneet he tefetw
eeeed hy anything ether thee PEG NAME (er >>> NAME)»

Yee tee eefiee the eeete the first time yee wish te use it ie
the ptegteet heeeeer, it ie pteietebie {ehe required if the
eeete eeee vetiehiee) te iitet eefiee eli eeetee et the etett
ef the ptegree with the eeeeehly eeeditien 9?? end thee refer
te them when meeeeet

Feteerd tefereeee te e eecte defieitiee ie net peeeihlet and
weeid teeelt ie e NOT HACRG eetet eeeeeget That is, the

u eeete meet be defined hefete it ie eeiiee hy FMQ.

The eeeeitieeeie eh? ELSE eee FIE eey he eeee ieeiee e eeete.

Lebele ieeide eeetee, eeeh ee LOG? eee QUE ie the exeepie eh
pege §M§§ ere epdetee eeeh tiee ?hC ie eeeeeeteteea

Ettet eeeeegee geeeteted.hy ettete in eeetee usually ehett
eeeeehly, heeeeee ef peeeihiy hateful effects. Such eeeeegee
will eeeeily ieeicete the iiee eeehet*ef e'?MC tether than
the lihe ieeiee the eeete where the ettet eeeete,

?t2$ Neeted Meetee

Meetee meg he eeeted teai&epth.ef 13$ Fat eeetiegg eeeree
eeet he fiefieed with E0 eeeditiee eff.
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Sara fig an axampla ef & negtafi maara in which the fiefinitian
itaalf 1% aegtadfi {ThiS gag anly ha é$ne Whfi§.bQ§h dafinim
tiang and at the 3ame §1aae$

TRDB MAS
>>> TR,}:%1;]2+1
MAC
Lfia E1
SEA 32
<<<

TR

in Ehifi example >>> TR.LOC;DEST will assamble as:

LEA LGC
STA BEST

and >>> TR®BmL@£;DE$T will agaemble as:

Lfifi LQC+1
wST& EBST+1
LDA LOC
STA DEBT

&.m¢ra camman farm af nesting is il1u§trated by these twa
macre &efinitian3 Cwhera CH m $24):

?OKE Mfifl
Lfié #]2
ST& }1
<<<

HTAB MAC
>>> ?GKEsCfi;]1
<<<
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7.3. Special Variables

Eight variables, named ]l through ]8, are predefined and are
designed for convenience in MACROS. These are used in a PMC
statement. The instruction:

' >>> NAME exprl;expr2;expr3...

will assign the value of exprl to the variable ]1, that of
expr2 to }2, and so on. An example of this usage is:

TEMP EQU $10
no 0

SWAP MAC
LDA }1
STA }3
LDA 12
STA 11
LDA 13
STA ]2
<<<
FIN
>>> swgp s6;$7;$EMP
>>> SWAP $1000;$6;TEMP

This program segment swaps the contents of location $6 with
thet<flf$7, using TEMP asaiscratch depository, then swaps
the contents of $6 with that of $1000.

If, ee.ebove, some of the special variables are used in the
MACRO definition, then values for timnn must be specified in
the PMC (or >>>) statement. In the assembly listing, the
special variables will be replaced by their corresponding
expressions.

The number of values must match the number of variables in
the macro definition. A BAD OPERAND error will be generated
if the number of values is less than the number of variables.
No error message will be generated, however, if there are
more values than variables.
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The assembler will accept same Qther charaatarg in placa ef
the spaca betwaen tha maara name and tha eKpreS$l@n$ in a PMS
statement. Far example, yam may use any of thage chaxagtars:

° /I 9
M <

The semlcolans are requireég hawever, ané ma axtra spaces are
alleweds

Macros will accfipt literal datas Thus the assambler will
accept the follewing typa Qf macra call:

De 0
Muv MAC

LDA 31
STA 12
<<<
F:N
>>> MUV.(PNTR),Y;BEST
>>> MUV.#3;FLAG,X

lt will $150 accept:

DO 3
MAC
JSR SENDMSG
ASC 31
BRK
<<<
FIN ‘

>>> PRINT.E”quote”§
>>> PRlNT,’Thls is gm axample’
>>> PRlNll”S0’s thl$§ undergtané?”

PRINT

LlMlTATIGN:lf such strlngfi cantaln Spacas at gemlcalans,
they MUST be delimited by qumtes (single Gr double)» .Al3a,
literals such as >>> WHEPA” must hava the final dalimlter.
(This is only true in macra calls<n:¥AR.statemant$, but it
is goofi practice in all caaesa}
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A previaus versian af this as$embler§ that did mat have this
capability, used cemmas rathar thaa gamicglons in >>}
statementsm For people whe have that versien, a program
“CONVERT” has been previéed which changes these commas to
Semicolons i§.a:natter ofzzsecand er twe. “With the source
file in memory, it shauld be BRUN fram the EXEC m0de’s
Cemmand after Catalug.

?.4a Sampla Prcgram

Here is a samgle program intendefi to illustrate the usage of
macras with fifinmstamdard variable. It wouldg however, be
simpler and mate pleasing ifix;used}}.instead of]bfifi3{in
which case the variable equates sheuld be eliminated and tha
valuas far 11 must be $pecified in the >>> lineafi}

HOME EQU $FC58
CQUT EQU $FDED
KEY H EQU $CGO0
STROBE EQU $COl8
D08 EQU $333

D9 0 ;Assemb1y aff
SENDMSG "MAC ;Start eyf éefinition (M3 the

gmacra ”SENDMSG"
LDY #@

LOOP LDA ]MSG,Y ;Get a character
BEQ OUT ;Ea& of message
JSR COUT ;Send it
{NY
ENE LOQP gfiack far mare

QUT <<< ;End 0f macre definitian and
;exit from reutine

FIN ;Turn assembly GN
JSR HOME gclear screen

c

]MSG EQU EITMSG
>>> SENDMSG

INVRS CM? #”I”
ENE NORM

]MSG EQU IMSG
>>> SENEMSS
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NORM CMP #”N”
ENE STP

}MSG EQU NMSG
>>> SENDMSG

ST? CMP #”S" ;Deee he went to step?
BNE GETKEY ;No, get the next input

1JMP DOS ;All dame, exit gracefully

HITMSG ASC EHIT ;A KEY ”F","I”,"N“, OR “S”!
HEX 8D8DOO

FMSG FLS “THIS IS A FLASHING MESSAGE”
HEXW 8D8DOO

IMSG mv" "'::H1s IS A MESSAGE IN INVERSE"
HEX DSDOO

NMSG ASC “THIS IS A NORMAL MESSAGE“
HEX 8D8D00

7.5g The Macro Library

A macro library with three example macro programs is included
in source file farm on this diskette. The purpose of the
library is te provide some guidance to the newcomer to maeres
and how they can be used within an eesembly pregram.

NOTE: All macros are defined at the beginning ef the source
file, then each example program places the macros where they
are needed. Conditienals are used to determine which example
program istx>be assembled, i%m2KBD epcode allows the user
to make this selectiee from the keyboard during assembly.
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§;” TECHNICAL INFORHATl$E

The SOURCE is placed at $991 when loaded, regardless of its
original address.

The impqrtent pointers are;

START OF SOURCE in $A,$B (always eat $9¢l)
HIMEM in $C,$D (defaults to $8®®@)
END OF SOURCE in $E,$F

when you exit to BASIC or to the moeitor, these pointers are
saved at $E®QA~$EQ@Ek They are restored upon re-entry to
MERLIN.

Entry into MERLIN replaces the current I/O hacks with the
standard ones and reconnects DOS. This is the same as typing
PR#® and IN#® from the keybeard. Entry tn the EDITOR discon-
nests 308, so that you cen use labels such as INIT without
disastrous censequences, Re—entry to EXEC MODE disconnects
any I/O heoks that yee may have established via the edit0r’s
PR# command, and reconeects DOS, Exit from assembly'(com~
pletion ef assembly or CTRLWC) also disconnects I/0 hooks.

8.1. General Information

Re-entry after exit to BASIC is made by the "ASSEM” command.
A BRUN MERLIN or a disk heat will also previde a were re-
entry and will not reload MERLIN if it is already there.
This may be farced by BRUN BGOT ASM which would then be a
celd entry, "destroying" eny file in memory.

Memery organization, for ordinary sized files is of no conw
cern to the user, but it is important ta understand certain
constraints for the'heedling ef large files. HIMEM (which
defaults to $8®@¢) is an upper limit to the source file. It
is also an ueper limit for PUT files. If a memory error
occurs during assembly, indicating a PUT line, it means the
PUT file exceeded HIMEM end that HIMEM will have to be
increased.
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The default GRG and DBJ addresses equal the present value Gf
HIMEM. It is illegal :9 specify aa OBS addregg that is 1933
than HIMEM except that a §age 3 a&&re3s is allawed. if a
page 3 OBJ address is use&, the user MUST be caraful that the
file will not write over the DOS jumps at $3D@m$3FF as the
assembler dees NGT check fer fhig errerg If, &uring assemm
bly, the abject cQ&e eXcee&s BASIC H1MEM.(§r the SYM adéresag
if fine has beau sgecified) than the Cede will net ha written
t§ memary, but assembly will appear to praceed anfl its autput
sent ta the scraen er priatar. The only clue that thig has
happened, if net intentianal, is hat the object SAVE cQmman&
is disablefi in thi$ event, Therefere, if a listing far a
very leng fila is degired, without actually creating cede,
the user can assemble over D38 anfi up.
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8&gfi

SFFFF

$13000

SDGOO

SC???

$3000
SBFFF

&P?i.£$QF§’ HJMEM: (S?3.?4) W-®-S<>853

S9852

S\/M my»

wagams HEMEM: qsciapmwsaoeo
”

EN?) (BF scrmca (85,?)-—---—n-

3563. OF SOURCE (SA.B}—-~b- S90?

38??

$8330

$800

37F?

$400

$330

3300

S260

S300

TECENICAL INFORMATION

kfiéfiijfi

(9 Bank 2}
3mmmmmmmm mm

N@§%«§Ai. svmm mm
""3 (§ wait 3}

AWLE E/Q
“SQFY §Wi?€§%E$"

"E

998

1T‘”“<Te§&e??:”””"”

(Excess mambo! mum

3 Ram Qam Cam) ‘L

FREE $PACE
mmmmmmmmm

..._m..:[.._.
QBJEC"? C®GE

T

3mmmmmmm _u_
SQEJQCE HLE T-

7

§REE SPAQE
"E

Mi$C. HSE
ME av MEWN

$C§EEN MQMSW
""1 ...._

PAGE 3
:LM$%§fl$§Efi§E§§Wm.

PAGE 3
""3 am smca

FAQS 2
.1

(saw? autfiafi

?AGE 3

M1
csaacxg

9.%GE §
mg

(mism. ?’$ifi?&f$}

EERLDI Mammy Map {Ram Caré Versian)

65535

53248

53238

53247

119152
4391531

38995

3899:?

32768

-Ii-— ALSO CAN BE FOUND WWH "WE?
CCEMMAND FROM EDST MODE

2305

2383

2228

20538

2847

i{32fi

9%

?<f:s8

SEC}

256

mm (S€>€}.ef>? UNUSED)
O
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8 O 3 i

SBFFF

$9900

SYSFB

APPLESOFT HEMEM: ($?3.?4) --I- S6F53

$6000

MERHN HMM: (sc:,Q)—n-—s5oo0

END OF SOURCE (SEE) --4»

BEG. OF SOURCE (sA.B)-—->- $903

SSF?

SSAO

S800

$7FF

$400

SSDO

3300

S200

$100
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MERLIN Memory Map (481: Version)

TECHNICAL INFORMATION

4952

D05

"1 420192

MERLSN

8
DOS BUFFERS

2968

<2)
"1 28499

SYMBOL ‘FABLE
"'1 A} 24576

OBJECT CODE
1"1 20480

mmmmmmmmm -- -—- «av- ALSO CAN BE FOUND wam we"
COMMAND FROM Em MODE

SOURCE FILE

7 2305

2303
FREE macs

2228
MISC. USE

-1 BY MERLIN 2048

2047
SCREEN MEMQRY

*1
PAGE 3

1024
:|_. .._QQ_$_/..i_\éw .‘.{.§§}L.0..8..§...,__ __ 976
"1 user: smcs .768

PAGE 2
(lnpu? Buffer)

“I 510

PAGE 1
(stack)

"'1 25:»
PAGE 0

_1 (Misc. Poiniars) ""'<‘°’°0°F UNUSED)
0
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8.4. Symbol Table

The symbol table is printed after assembly unless LST OFF has
been invoked. It comes first in alphabetical order and thee
in numerical order. The symbol table is flagged as follows:

MD a Macro Befinition
M n Label defined in a macro (LQQP and OUT in the

example)
V = Variable (symbols starting with ])
? = A symbol that was never referenced

Internally,atheee are flagged by Setting bits 7 toilet the
symbols length byte:

?=bit 7 MDebit 5 M=bit 4

Also, bit 6 is set during the alphabetical printout to flag
printed symbols, thee removed during the eemerical order
printout. The symbol printout is formatted for an 86 column
printer,<:for one whieh will aendticarriage return.after
46 columns.

8.5. Using MERLIN With Shift Key Mode

MERLD9supportseflJ hardware shift key modifications. The
CONFIGURATION progranzztill establish the modification that
you want supported. MERLIN is smart enough to know if the
modification actually exists in the Apple you are using and
defeats the modification if it is not there. Thus it can be
used on another machine Without reconfiguration.
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8&6» Using fiERLlN with 8% Ctlumn Boatda

Matt» but met all3 8% c@lumn.beard8 are supgartadl ”YQuznay
use the VIDEG eammané to enable the 8? celumn bmardm To have
the boat& selecte&—upGa boat, mat the CfiNFlGUR&TION ptogtam.
Then the VIBES Q at $l@ cgmmand tallawtd by RESET will swltth
back to the natmal Appla Sflfflflfiw

lf yaut baaré éaes tat sutpatt lnvet3e§ canttel characters in
tha seutce will shew at Qtdlnaty capital letters lnstaad at
iaverae letters as with beards that support inverse.‘ You can
use the edlterfs FIND cammand to seatth far gatticulat Cam“
ttel ehatattetsfi verity their presence at absence, at simply
switch ever to the netmal Appla Screen.

lf yaut capy efiMERLlNhas been cenflgured ta sugpatt an 8%
celumn card in slat 33 an& theta ls ma card in that sl9t3
MERLIN will tecegniza this and defeat the 8% talumn pram
vlslenm There is to aeaé E0 racanflgute fat u$e<n2anQther
cgmputett

MERLIN will NOT support any baatd that fiaeg mat recagnize the
“FORE 3é”‘methe& sf tabbimgg As fat as we know thlS anly
means it will mat guppett alder vetslans Qf the FELL ?IE@ 8%
caté.

when in EEET mafia, MERLIN takts tutal taattel at ingut and
Qutput. The effect of typing a central charatter will be as
described in this manual anfi NQT as degcribed in the manual
far your 8% column tarfl. For example, CTRLmL will fiat blank
the scraensbut lsifluacasa toggle. CTRL~A,tfixMfi}acts asza
C&S€ toggle an many 8% ealumn catdt, will net da this in EBIT
made and simply predates a CTRLm& ifl the Ella lime»
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Si?i The Ceefigete Ash Etegtae

This ptegrse allows yea te make several miner medificatiees
ta MERLIhhs fiefeult conditions” It aliews yea te change the
”UP§ATE SOURCE” character searched fat at the entry to the
assembler, the eeiteths siie care chataetet, aad the member
ef syehei fieiés ptiateé eet iiee ie the syehei table print“
eats it also ailews yea te specify shethet you want te have
aa 8% eelaee heard ssppetteat see if as, which siet it is ieg

Yea can else specify a hatawere shift key meaificatiea. any
such eodificatich can he sepeotted. Hewever, if your medifiw
eatiea is the type that eeahies direct input ef inset case
(as with the VIDEX Keybeats Enhancer) instead ef providing a
memory iecatiee te he tested (as with the "game huttee 2”
eedificatiee), than the aefaait at the start ef each line
eiil he iewet case rather thee upper case see CTRLWL will
function as a case leek tegglea

It siiess yea to specify whether yea have a laser ease
adaetetm This will affeet the ceaditiee an heat if you have
eat elected te have as 8% eeleee heard selecteé. it may
always he defeated free the editet using the VIDE§ cemeaad,
Se this eely selects the initial ceaditieea

Yea may seieetaaeaehet efzmimm'optiees iecledieg certain
ptiatet eptiees fer use hy the PRTR cemeaedg

Fiealiyg yea can save the configured versiee ta another, er
the aame disk. There is he teasea ts keee the etigiaal
versiee since yea can always return to it by teccefiguration.

at the eaé ef the ceefigaratiea etegtae the east is given the
eppettueity te transfer the heat pregtae ”fiERLiN" ta aeethet
disk. This is just a eeeveeieet say at transferring that
program sinceim;ceeeetimadeneasenuailyg Yeecmuxalso use
FIB tc copy MERLIN er ASMJM&§(the main pregrems)
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NOTE: MERLIN will RUN only on the original disk or a pro-
teoted copy. The files may be kept for safety on another
éisk, but cannot function until recopied onto a protected
disk. The configuration program should be BRUN only when the
standard Apple screen is in use.

8.8. Error Messages

8.8.1. BAD OPCODE

Occurs when the opoode is not valid (perhaps misspelled)
or the opoode is in the label column.

8.8.2. BAD ADDRESS MGDE

The addressing mode is not a valid 6582 instructloo; for
example, JSR (LABEL) or LEX (l..ABEL),Y.

8.8.3. BAD BRANCH

A branch (BBQ, BCC, etc) to an address that is out of
range, i.e. further away than :l27 bytes.

NOTE: Most errors will throw off the assemblefls
address calculations. Bad branch errors should be
ignored until previous errors have been dealt with.

8.8.4. RAD OPERAND

An illegally formatted operand. This also occurs if you
“EQU"e1label toazero page number after the label has
been used. It may also mean that your operand is longer
than 64 characters, or that a commenz line exceeds 64
characters. This error will abort assembly.
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8.8.5. DUFLICATE SYMBGL

Gm the first pass, the assembler finds two identical
labels.

8.8.6. MEMORY FULL

This is usually caused by one of four conditions;
Incorrect OBJ setting, source code too large, object
code too large or symbol table too large. See “Special
Note” at the end of this section.

8.8.7. UNKNOWN LABEL

Your program refers to a LABEL that does not exist.
This also occurs if you try to reference a MACRO definiw
tion by anything other than PMC. It can also occur if
the referenced label is in an area with conditional
assembly OFF. The latter will not happen with a MACRO
definition.

8.8.8. NOT MACRO

Forward reference to a MACRO, or reference by PMC to a
label that is not a MACRO.

8.8.9. NESTING ERROR

Macros nested more than 15 deep or conditionals nested
more than 8 deep.

8.8.10. BAD “PUT”

This is caused by e PUT inside a macro or by a PUT
inside another PUT file.
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§s8.ll. BAD "SAY"

This is ceases by e SAV inside a meets er s, SA? sfter a
multiple OBJ after the last SAV.

8e3.lZ. EAB IN?UT

This results frem either as input ([RTN} sleee) er as
issue exceeding $7cherecters:h1enswer toiflm2KBD ep“
code’s request for the value of e lebels

898313» ssssx

This message is caused by the ERR speeds whee.the es”
pressies is the eperaed is feuefi is be seeseros

8.8e14. ‘BAD LABEL

This is causes by en eelebe1ed.EQU or Msxg a lsbel the:
is see lesg es see eeeteieleg illegal ehereeterss

8.?» Speeisl Rate M Memsry Fell Errers

There are fess commsn senses fer the ”memery full” errer
message. A mere detailes fiescriptien sf this preblem ens
some ways ts evereeme it fellow»

ERRGR MESSAGE: "MEMGRY FULL ZN LINE: nfis Gernssetxl during
pass 1 prise ts assembly (line meshes peiets ts es GBJ is~
structiee). CAUSE: An QBJ was specified that was below
MERlJEVs HlMEB1(esrmelly $8®@®) and else set within Page 3
($3%@£%T0a MERLIN will net allow you to put object cede in
this range in order to pretest year source file and the
system. REMEDY: Remeve the GEJ instructien or change it ts
specify an esdress within the legsl range.

84



MERLEE Ueere Manuel TECHEECAL INFSRMATIGN

EERGE MESSAGE: “ERR: EEEQEY EULL“. Qeeereeee ieemafiietely
efter yen tyee in eee liee too meeym CAUSE: The eeuree cede
ie tee lerge eed hee exeeeeed MERLIN¥eIEIMEE fieereelly $8%§@
ee the EAM care vereiee; $S$@® ee the EEE vereiee)g EEMEEY:
Reiee MERLIN’e EIMEE {eee the eeetzitm en the EIMEM eemmenfi)
er break the eeeeee file up iete eeeller eeetieee end being
thee in whee eeeeeeery by eeieg the “E3?” peeedemeeg

EERGR MESSEGE: "MEHGRY FULL IN LENE: e”a Gerueretwxi during
eeeemblye CAUSE: Tee eeny eyebele have been eleeed iete the
eymbel tables causing it te exceed App1eeeft3s HIMEMl(eer~
eelly $9853 fer the RAE eerd veeeiee eed $6F53 fer the éEE
eereiee)9 REMEDY: Make the eyebel teble lerger by using the
SYM eeemeed te lewer its beginning address.

EEREE MESSAGE: Neee, bee ee eejeet eefle will be geeereted
(there will be no abject infermetion displayed an the EXEC
eenu)a CAUSE: Object cede geeeretefl free ee eeeeebly weelé
heve eeeeedeé the eyebel teble er Appleeeftfe EIMEM$ EEMEBY:
Lewer EEEL1E“eiHIMEM er write the object cede directly te
fiiSk$ eeieg the DSK peeedemep»

85



MERLIN Ueere Meeuel SQURCERQE

3.2.

9.3. letbedeebioe

SQURCERSR ie e seebietieeted eed eeey be eee dieeseembler
designed as e eebeidieby be eieete MERLEN eeebee files eet ef
bieaby pregreee§ ueeelly in a matter ef mieetee. SQURCERGR
dieeeeeeblee SWEET lb cede ee eell ee bS®2 eedea

The meie part of SOURCERQR ie eelled 8RCRR&@BJ, but this
eeeeet be ten ieeeveeieetly) directly, eieee it may everwrite
bflb buffers eed ebeeb the eyeteee Fer this beeseew e smell
pbegree eamed SQURCEROR.ie previdedi lb bees in the input
befferfi eed deee eet eeefliet with eey pregrem ie meeerye
This eeell pregree eieply ebecke eeeery eize$ gets rid ef eey
pregree such as PLE which weuld eenflict with the main
SQSRCERGR piegbeeg ee:e'NeXFILES i, thee reee $RflRR&DBJ (et
$38M~*$§AA5) «

Te mieieiee the peeeibiliby ef eeeideet, SRCRRiGBd hes a
default leeebiee ef Sefidfi end if yee BEEN it, it will just
beture without doing anything. If you try be BRUN it at ite
designed leeetiee ef $88@®3 however? yee eeeld be ie fer big
bbeebiei SSURCERSR eeeeeee the eteederd epele eereee ie
being eeed eed will eeb feeebiee with ee 8% eeleee cebd.

§l2. being SGERCERSR

lg Leed ie the ebegbee be be dieeeeeebled. eltheegb
Seebeereb will baedle pbegbeme et eey lecetiee, the
erigieel leeetiee fee bbe ebegbem ie preferable es leeg
ee it will net eeefliet with S0§RCEROR eed the build up
ei the eeeree file” Ebee in deebbg lead it in at $8®@ er
$8@3. Smell pbegreee at $e®@@ eed abeve, er medium
eieed eeee ebeve $b§§@ will prebebly be ebey et their
erigieel lecebieesi

Ea BR§N SGERCERQR

S?
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88

Yeu will he told that the éefeeit edeteee fee the eeerce
file ie $2§$@m Thie wee eeieetefl heeeeee it eeee net
eehfiiet eith the edéteeeee ef eeet hieety etegteee yee
mey wish te eieeeeemhle. Jest hit RETURN te eceept thie
defeeit adfitefifii Gtheteieet eeeeify (ie hex) the adw
dteee yee eeeti

Yee eey else eeeeee e "eeeret” erevieiee et thie eeiett
Thie is deee by typing CTRLWS (fer ”$hEET”) eftetg et ie
lieu ef the eeetee adfitfififie Thee yee wili he eehee te
epeeify e (eeeeteeeerd) eedreee fee the SWEEE lh ietetm
ptetett Thie ie ieteedee te feeiiitete eieeeeeehiy hf
ptegteee ehieh eee e RAM eeteiee at SEER? iei

Nfixts Fee eiil he eekee te hit hhihei if the hregtee te
be eieeeeeehieé ie et ite etigieei iteeeieg} ieeetieet
er yee meet specify in Hex, the pteeeet leeetiee ef the
eede te he diseeeeehleei Fieeiiy, yee wiii he eehee te
give the $RiGINeL ieeetiee ef the: etegteei

whee diseeeeebliegt yee eeet eee the Qhifiiheh eeeteee ei
the ptegteeg net the eeeteee ehete the htegtee eetteetiy
reeidee. It will appear that yea are fiieaeeembiieg the
hregtem et ite etigieel ieeetieeg het eeteeilyt
SGURCEROR ie eieeeeeehiieg the eeee at ite hteeeet ieeem
tiee eed translating the edeteeees.

Leetiyt the title eege ehieh eeeteiee e eyeepeie ef the
iumeeeede te he eeee ie eieeeeeehiy will diepiey. Yee
may eew etett dieeeeeehiihg ht eeieg eey et the ether
eeemeedet Yeet fitet eeeeehé eeet ieeieeezihee eew
dreeei Theteeftet thie ie eetieeei, ee swe eheii
explain.

At this eeiet, eed eetii the iieei eteeeeeiee, tee eey
hit RESET te tetete te the etett ef the Sflhhflfiflflhtptem
greet It yea hit RESET eeee eeteg yee eiii exit
SOERCEROR end reteth te hefiifit hsieg RESET eeeeeee yee
ere eeieg the Aeteetert eeeitet teem
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§.3. Cemmeeés Ueefi in Dieeeseehly

The dieeeeeehly eeeeeeee ete very eietler te theee eeed hy
the éiseeeeehler in the Apple meeiter. .A11 eemeeeee eeeeet a
éweigit hex eedteee befete the eomeeed letter” If thie
eeehet ie eeitteefi thee the dieeeeeehiy ceetieeee ftee its
pteeeet aefiteee. A eeehet eeet he eeeeifteé eely epee
ietttel enttyt

If yen eeeeifyzaeeehet gteeteetfiemxthe pteeeet eedteee, e
new QRQ will he created”

here eeemeelyg yee will epeeify ae edereee lees then the
eteeeet defeett veleet Ie thie eeee, the dieeeeemblet cheeks
te eee if thie eddteee eqeale the eedteee ef eee ef the
eteeieee lieeet If eeg it eimply heehe up te the: ?Qifita if
eet, thee.it'heeketq3te the next esed eddreee and ereatee a
eew ERQQ Seheeqeeet eeetee lteee are ”eteeed”t It is gee“
etelly heet te eveie nee SRGe when eeeeihlet Ef yee get e
new ORG and deeft went it? try heekieg up a hit mete until
yen ee tenget get e eew ®R§ epee dieeeeeehlyt

§t4t Ceemeee Eeeetietieee

§t4t3t h {Liet}

Thie is the mete eieeeeeehiy eeeeeedt it eteeeeeehlee 2%
tteee ef eedet It eey be teeeetee hgt 2@®§LLL will
eieeeeeehle efi lteee ef eeee etettieg et $2§§$}t If e
ESE ta the SWEE? 16 tetetptetee fie feeee, eteeeeeebly is
eetemetieetly eeitehed te the SWEET E6 eeeet

Ceeeeee L eleeye eeetieeee the preeeet eefie ef eieeeeeem
hly {SWEET 16 et eeteet}.
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if an illegal opcede is encountered, the ball will sound
and Qpcode will be printed 38 thffifl quegtian marks in
flashifig farmat. This 1% Qnly in call your attemtiam za
the situation. lfizthe saurce aaée itself.'unrecagmized
Qpcadas are canverted.ta HEX,&ata, but am: display&§ an
the screen.

9.4.2. 8 (SWEET)

Thig is similar ta L. but feraeg the fiisassembly t@ start
in SNEET 16 made. SWEET 16 made r@turas ta marmal §5®2
moda whenevar the SWEET 16 RTN 0pao&e ig faumd.

9.&.3. N (Normal)

This is the $ame as L, but faraas diaassembly ta St&?t in
noymal 65@2 made.

9.4.&. H (Hex)

Thia fireatea the HEX dat& @pcQ&e. It defaults ta Ofifi
byte ef éata. If yam ingert a Gfifi byte (ane my twa
digits) hax number after the E, that number of data bytes
will be generat@d.

9.4.5. T (Text?

This attempts :0 diSaSSembla the data at the entrant
address as an ASCII string. Bepending an the farm Qf the
data. this will Cautamatically) ha &i3asSembla§ under tha
pseudo opccde ASC, DCI, IN? at FLS. The appyfipriate
§e1imiter ” er ’ is autamatically chagen. Tha éigagsemm
bly will en& whan the data eficauntarad £3 i§a?prQ§riata.
when 62 characters have Eeem traataé. or whan.$h@ high
bit eftimadata changes. lniflmalasi candlti0n,th@ ASC
Qpccde is autamatically ahangafl fie ESE.
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Seeetimee the eheege he BS1 ie ieepeeeprietea This
eheege eee he defeated he eeieg Tl ieeteee ef T in the
eeeeeeee

Geeeeieeellyg the eieaeeeehlefi eteieg eey net etep at the
epereprlete pleee heeeeee the follewieg eede leeks like
AS311 dete te SGURCEROR4 le this event, yee may limit
the eeehee ef eheeeetere get iete the etrieg by inserting
e eee ex ewe digit hex eeehee eftee the T eeeeeeeg

Thie er Tl, eey elee have te he eeed he eetehlieh the
eerreet heeedery hetweee e eegeler e3Cll string and e
fleehleg enea lt is usually ebvieee where this ehould he
eenea

Any lower ceee lettere eepeering ietflmateet etrieg are
eheee ee flashing eppereeee lettereg

gmlloém

This dieeeeemhlee the next ewe bytee at the current
lecetiee eeaiBA.epe0de¢ 0ptieeelly,lf the cemmaed WW
is eeed; these hytee are disassembled aezihfih opcede.
Finally, if N” ie eeed ee the eeeeend, the tee bytes are
eieeeeemhled ie the fete De LeBELwl. The letter is eftee
the appropriate fete when the pregeee eeee the eddrese by
pushing it en the eteeh. Yea may eeteet this while
dieeeeemhliegg at after the pregrem has been diew
eeeemhled. In the letter ceee§ it may he te year adven~
tege he do the dieeeeeehly egeie with eoee notes in hand.
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995. Heueeheepieg Ceeeenee

9.§gla f (fleeeel)

This eeeeetielly eeeeele the lee: eeemeedg "Mere eeeet1y§
it re~eeteh1iehee the lest eefeelt eeereee (the eedeeee
eeeé fet 23 ceemeed net eeeeeeerily etteehee te ee
eddeeee). Thee ie e eeefel eeeeeeieeee ehieh elieee yee
te igeeee the typing ef ee eeeteee ehee e heehee fie
desired. es eh eeeeele? eeepeee yee tyee T te eiew
aeeeehle eeee texte Yee eey eet heee ehet te exeeet
felleeing the text, eejyee tee jeet type teigte leek at
it. Then if the text teeee eet te he felieeee hy eeee
Hex date (eeeh as $83 fer a eertiege eetere)§ eieply tyee
/ to cancel the L eeé type the epeeeetiete H eeeeeeet

§a5e2e R (Reed)

This ellowe yee te leek at eeeery in e feteet that eekee
imhedeeé text steed eetm Te leek at the dete ftee $1234 awe
ta $1333 type 12343, Aftet thet§I&a1eee eill heieg eh
the next page ef‘eeeetys The eeehete yee eee fer ehie
eeemeed ere tetelly ieeepeedent ef the éieaeeeehly
eédrees.

Hewevet, yen may flieeeeeehle, thee eee (ed&reee)h, thee L
alone, and the éieeeeeehly eill pteeeed jest ee if yea
never used R et ell“ If yen deh3t ietehe te use the
éefeult address when yeu tetete te dieeeeeeblyg it eey he
wise te make e eete ee where yen weeted te teeeee§ et te
use the;/hefete the R9
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9.§.3m Q {Quit}

Thig hhdh di$a$$hhh1y‘ah& gahh th the fih&1'p£hce3sihg
which 13 fifitflflhiiflg If yhh tyhh ah addrhhh hhfhhh thh Q?
the hddhhhs hhihthh $3 hahhhfi Ch {huh hat ihhlhfiihg) that
hhiht hhfhhe zhh fiffififififiifiga if? ht the and hf thh
&ihas$hhh1y§ thh dihahhemhlhd lifi€$ ihalhfiht

23&1w
234&w

&$ $3 Eh
Ah BE hh

gm? $Ehh3
Lhh $94hE,Y

hhfi hhh lhhh iihh ih jhht gahhagh§ type ZBQQQ» Thih will
hahchi ihh lag: §ifi&$ hht rhtaih hhh firht&

9.5% Final Prmchhhing

fiftfif the Q chmmhhd§ the prhgrhm fiheh shmh last minute hrew
hehaihg hf aha ashemhlhd Qflfifia if yhh hit RESET at this
§im€,VyQfi will rhthhh tfi BASIS ahé lfifia the diaassehblad
Qfifiefi

Thh §rQ€€$$ifig may thhh ffflm a hhchhd G? EWG far a hhhrt
hrhgramg ta thh hr thrhh minutes far a lhhg Qfifi. Be patient.

hhhh aha prhchhgihg ih dhhhg yam are ahkhé if yam want ta
havh thh fifiufififig If S$§ yhh will hh ahked far a file name»
SG3RCER@h.wii1\&phehd hhh hh§fix§2S”§x>thig hamhzumigave
it ha digke

Thh drivh hseé will ha the aha uhhd th hhhh Sflfihfifihfihm Rem
§1&C€ the diak firht if yam want thh hourca th gm an another
difikm

Th lhhk ht thh dihahhhhhihd 3Qu§€€§ BEEN Mfifihihfi hr hype
&SSEM§ ahfi ihafi it ihg
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§t?t Eaaiiag with tha Fiaiahaa Saatta

Ia.moat taaaa, aftat‘yaaimmzaaaa aapariaaaazmmiaasaaiag
yam used taaaaaatla carat tha aautta aili.hava fawfi if aayt
dafatta.

Yaa aay aatiaa that aaaa fiafa aaaié hava baaa aata aaptaw
atiata ia tha Ba La%ELwi at tha DEB LABEL fataata. ia thia,
aaa aiaiiat tasaat it may ta taat ta aa the aiaaaaaabiy again
"with aaaa aataa ia haaé. Tha diaaaaaabiy ia an quick and
paialaaa, that it:iaftaa aath.aaaiat than ttyiagixialtar
the aaaraa apptaptiataiyt

Tha aautca aiil have all tha aatatiat at athataiaa aaw
tacagaiaad labala at the aafi ia a tabla af aquataat Yam
ahaali last at thia tabla tioaaiyt it ahauid mat toataia aay
zero page aqaataa axcapt aaaa taaaltiag from §a7a§.JMP’aar
JSR7at Imia is aiaaatziaata aiga<MEaa.artaritatha diaaam
saabiy(yauta§znn;SOSRCERGR3aL itaaayiamaitaaaltad ftaa
an attaapt to diaaaaaabla a éata ataa aa tagaiat taaae

fiGTE: if yam tty to aaaaatia the aaatta aadat thaaa taa~
ditianat yaa will get an attat aa aaaa at the aqaataa aapaatt
IE3 at aveataally yam ahaaiat yaa aava the aqaataa ta the
Start at tha atagtamg yam wiii aat get aa attatg bat tha
aaaaabiy’MAYNGT]MiCGRRECT. it ia iapattaattxiaaai with
this aitaatian first aa ttaabla aaula Qatar if, fat aaampla,
the diaaasaatiat Eiaaa the data AB Qfi 83$ it will diaaaaaa—
tie it cartaatly, aa Lfia $Q%8E.

The aaaaablat alaaya asaaatlaa this tada aa a aata page
iasttattiant giving tha taa hytaa A5 83% Qaaaaiaaaily yea
aiii find a pragtaa that aaaa thia fata tat a tata page
iaattattiaat ikzthat aaaam yaa wiii haaa to iasatt a that“
aatar after the LEA apcafla ta hava it aaaambla idaatitaliy to
ita atigiaai farat Gitaa it aaa data in tha iitat place
tathat thaa aaéat aaé aaat ta éaalt with ta gat a catratt
aaaaatiyt
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§a8. The Meeety Fell Meeeege

when the eeetee flle teeehes withle $663 of the etett ef
SQURGERQR (thet le, whee it geee beyeed $82§@) yee elll eee
”MEMORl FULL”sMe1”ElT Alfi$F‘le.fleehleg teteetl Whee.yee
hlt e keyg S®fiR$ER®E elll ge elteetly te the tleel etem
eeeelegg The teeeee fee the $§$® gee le thet Sfi§RQER®R eeede
e eettete emeeet ef epeee fet this pteeeeeieg. lt le peew
elblaitet-eet llkelyfi thet eett et SGURCERQR wlll.be eeetw
wtltten.detleg fleel eteeeeeieg, bet this eheeld eet eeeee
ptehleme eleee the fteettmmlet SGURCERQR eill.eetlxeeeed
egele ey teet eeletl Thete le e “eeetet” eeettlde pteelelee
et the teezeety tell eelete If the key yet: ltlt tle CTRLMG (fer
evettifiex thee SQ5RCE§GR will tetete fee eeethet eeeeeee,
Yee eee eee this te eeeelfy the deelted eefiieg point» Yee
eee.elee eee ltlx>ge e little further thee SQURCEROR eeete
yee te§ eed éieeeeeeble a fee mete lieeet Gbeleeelyg yee
eheuld eet eetry thie te extteeee.

Ceflllfifit After exitleg SGURCERQR, de net try to rem it again
with e CALL. Ieeteeég run it again from dlekl Thle is
because time DOS beffete levee been ta-eetabltehed ueee exltg
and will have eettlelly deetteyed SQEECER§Rl

§e§a lhe le3ELER etegtee

Gee ef the eleeet feetetee ef the SQflRCERQR eregteezle the
eetemetle eeelgneeet ef lebele te all teeegnlzeble eddteeeee
le the bteety file being eleeeeeebledl edereeeee ere teeegm
eleeelwtbeleg feeefiihza teble ehieh SGERCERQR tetereeeee
detleg the dleeeeeeely eteeeeel Fee example: all 333 $FC58
ieetteetiene within e eleety file will be lletefi by SGURCERGR
es JSR E®MEt This table ef edeteee lebele eey'be edlte&.by
eeleg the pregree LeBELERl

Te eee lebeletg BREE LAEELERl The ptegtee will thee eeetiee
that SRCRRJNtlle teleg leedee leteleeeetyg eeejeteeeet the
eele etegtae menu.
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§m1G$ La%@1&§ Sammafifig

§w§Q&1@ Q:Qfi1T

when fifiifihfifi wiih any wfidiféflfitififlfi yam wisfi Km m&k@ ta aha
ia§a1 t&b1&, pffififi 3? EG @xit':k@ L&BELER pr@gr&m@ if yau
wigh ta fiava Kha Raw fii&3 pr@$$ gfii fith&$wi$a, praafi
ESCAPE ta axit withaut gaviag tha t&%§a§ far imstamaafi if yam
had Qmly baam Keviawimg th@ tahlafi

§01%@E@ L:LE§T

Yhis allawa yauéxaligt tha fiurrenz labfil ta%1%a éftfif WX§
yrasfi any Ray ta start tha listingm Fresfiimg any key will g@
:9 the next page; STRLWC will abgrt Che ligtiugm

§a1Ga3@_ E:§ELETE L fiEL{S§

ESQ Ehifi Qptiufi ta fielete amy afidre$$ labelg yam éa mo: wag:
in the lifiia Aftex amtaximg the D c9mmamd§ simgly amtar aha
NEMEER 0% tha label yam want in @@l@te& If yam want ta
dalata a rangafi aatfir th& bagianifig and aaéimg label aumbafiag
gaparataé by a aammaa

9.1@&&® §:ADB Léfifih

35% this wptian ta adé a nfiw laéai ta Ehfi ligtm Simply tall
tha p§$gram ifiwa hex addzesg zmmi the mama Eaxx wigh ix;
as$eciat@ with that aédreaga Fragg REYURE amly, ta abaft
this aptimn at any paint“

§¢E@§5&

Thia telis yfim haw muah frag apaaa rfimaimg §fi§flfi§i&§1€ far
new labal antriaafi

$6
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§.1@$6@ §:$NL®§R SRCfi?@§§J

Befofia $avimg a flaw labal fiafilafi yam will nfi&& ta ENLOCK aha
SRCRR&fl%I:fi1@$ §$e thig aammanfi bafmra (Q}uittimg thfi
LABELER yragram, if yfiu intend ta $&va & naw £iifi$

§?
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13. sfigsf §§v:.1hThhhh$?£®h

hy Bihk Saégawick

SWEET 16 E3 probably thh lhhst usefi ahfi leaht ahdhrhthhé haefi
in the Apple iia

In hxahtly the same sahhe that lhtaghr and épplasoft Baaics
ara iahghaghfi, SWEET E6 13 a lahghagea Chmpared th the
Basics? hQW@V&§§ it weu§d he ciasheh as law level with a
strhhg likQfi8SS th chhvehtihhal 65@2 Asghmhly iahghagha

?o use SEEET 16, yam muhfi learh the language W and th quete
"WOZ”3“TheAhpchée§List§h hhhrt ahé‘uhc0mpli¢atad”. “W02”
(Sthvh Whzhiak}, hf ahhyhh ih Mr..A§§1e, and aha creathr hf
SWEEE Eég

SWEET 16 is R§N.ba$ed in every Ahple ii frhm $Fé8§ ta $F7FC.
It has its awn set cf Q§CQdfiS ahé ihhtructihn 38tS§ and usas
the SAVE and RESTGRE rohtihes frhm the Apple Mhhitar :0
§f€SEE$@ the 65@2 regihtarh when in useg ailhwihg SWEET 16 to
hh haafi ah 3 Sfibffifiiififia

it ESES the firgt 32 Ehaaiihhg hh Zara page :0 hat up ith Eh
dhuhle hyta regisfiers, ahfi ig therefhre hat chmpatihle with
Appleshft Bahia withhht hhmh aéditiohal fifffirtfia

Thh hrigihhl artialhfi ”SwEET 16: Th@ h3§2 Drham Ma£hihe”§
firgt appearad in Byth fi&g&Eifl@§ Nhvemhhr 397? and lfitfif in
tha hrigihal “hfiz ?hK”. Tha article 13 ihclhfihé hera and
again as that material ta halp uhderstahfi fihh use and implhm
memtation Qf SWEET 16.

Exhmplhg hf thh use hf SWEET 16 axh fhhhd ih the P§hgramm@w“s
Aid #19 in the Rehumherg hppahéfi ahé Rhlhaath pragrhmhg The
Pregrammerh;&h§9peratihg'Manual chhtaing C$m§l€t€ hhurca
asshmhly 1i8Eifig$$ infihxafi an page 65.
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Tha fiemangtratlan pfiagram ls written :9 be lntrefiuatary afld
glmplal canslatlmg Qf thrae partfiz

ll lntagey Basic Pfifigram
2* Hfiflhlfifi Language Suhrautlma
Bfi SHEET lé Subrfiutlaa

Tha task Qf aha pregram will b& Km mava datal Pa§ama§e£$ gf
the mmva wlll be antaraé ln the lntagax B&5lC Ermgyaml

Thfi ”CfiLL ?§8” ($3@§) at lime l2®§ aatats a é5§2 macbinfi
lafiguag& gfilrautina havlmg aha glmgla gurpaaa Qf afiterlmg
swgaw lé aafi §uh$equ@ntly raturnlng ta BASlC (addragsas $3@%§
$3§l§ $3@2§ amé $312 re$p&ctlvely)l The SWEET 16 gufirgutine
mi cgursa parfaxma the mev@§ &md la emtarad at Eax lacailmns
$3@3 ta $3ll ifiea liatlfig Mumbar 3>m

lftar the mafia? the Scraem wlll dlfiplay thraa llmag 3% &ata3
Qfifih 8 hyt&S lang, amd awals antry af 3 Raw fiefi Sf paraw
meteral- The thraa llfies Qf fiata élsylayafi en Ehfl s¢r@en axe
&$ fmlluwgz

Line lz lha flffit % bytes Qf éata staxtifig a $3@$l which
lg Chg flxefi gauraa data ta be §Q?@§ (la thls
Qafifig tha saying é$}a

Llme 2: The first 8 §yte$ fif fiata atartlag &: tha flax
addregs @mtera§ am; aha dastlnatlaw <3 the
mava (high Qfidfif byta Gflly}$

Llfifi 3: The flffit 8 byiag af &ata fitarting at $@@@§ {tha
flrat ffifif SWEET l6 ragl$tars)l

af 8 byteg af &ata wag ahefiam ta slmpllfy the
Qf what g@e5 Q3.

The dlaplay
illu$:ratl®a

Ifitagar Bagla h&S ita awn way Qf yefiarfiimg tha gtrlag A$$
E@cau$@ aha fiame cfifiaafi far iha gtrlng VA§§l3 $t@re& in 2
lytas, a tatal Qf five hausakeeplag bytas p£eae&e the data
fiatared as A$3 leaviag enly three afi&l:lQnal bytea avallable
far &lgglayl Integax fiaglc alga a§&$ a hmusakeeplmg byt& at
tha ané gf a $l$ing§ kmawm afi tka “string tarmln&tmr”$

l®0
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Safisequantly, fa? aeavamianaa parp@8@$ Qf $&@ fiigglay, amfi 3%
Saa the String tarmimaiar ag ihfi 8th hyta, tha Strimg fiata
antezad via tha keybaaxd ghfiuld ha limitaé im twa characfiarsg
aufi will apgear aa the 6th amfi 7th bytes” A§§i:i9ma1ly§
gayamatara ta §§ ent&ra& iflfilfififi tha number af bytag ta kg
mavaéw &'u5afu1 E&mge far thig éam@nat§at§@apw@u1& ba ZM8
incluaiva, bat af aaurga 1w2§5 will warkfi

Fima11y§ Khfi gtartimg adfiyasfi Qf tha dastimatian wf the mava
mug: ha eaaerafi. Again? far 3im§1i¢i£y§ gnly $he high"ay&ar
byte i3 &n§e$ad§ aad aha pragram gllaws & ahaica betwaam
§aaim&1 9 amfi highwQ§&a$ byte mf gragfam paimtar ifi ta avaid
unm@¢@$$ary grablema iim thig d@m0§$tr&ti@m aatax a aacimai
fiumbar batwean § anfi Eéé fiar a &8K &P?LE}¢

Thfi 8 bytma sf daia éi3§1ayad $t&rting at $$@ will enabla gag
ta Qfifiayve aha Cfifiditifim af the Swfifif 1% rfigiatara after a
m@va'ha$ Egan acmamplighafig aafi :he§abyAuméa§$tamd haw aha
SWEET 3% pragram waykaa

Fxam the article “SWEET 1%: The 65$2 Eraam fiaahime”, ramam%er
that SNEE? 1% can @s:&b1i3h 15 dwuhla byta rggiatera starting
at $Q§$ Efiia magma that SWEET 1% can u$a the first 32
afiéffififififi ax gate page“

Tha mavaatg“ aacwrwing im thig fifimfififitffifiififi pragram c&m %Q
fitufliefl in tha firgt ffiur SHEET 1% fifigifiiflffia Thexafarefi tha
8 byxa di$@1ay ataytimg at $fi@@@ £3 latge enmugh far thia
§fl§pfl@€$

Thesa Emu? ffigifitfififi are aatahiighed fifi Rgfi R13 R23 R3:

R% $@@%§ & @@@§ WSWEE? 15 ascumulatar
R1 $§®®2 & $§$3 mfimufica afidraas
R2 $@@§3 & fifififi “B&$tifl&t§Qfl &&dre$s
R3 $@$@& & fifififi mNmm%er gf bytafi ta m@v@

R14 $$%3S & fifilfi w?§iar re$u1t ragigfiar
Rlfi $$@1E & @@:§ “SHEET 16 Pragram agumter
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fifi&fifiifififi£EF? an axaminatifin mi ragigt@§$ R1& and R13 will
axteufi afi uméeyszamding af SWEET 1%, ag fully axplainefi in
the “Q32” text. Natice that tha high Gréar byta GE Rléfi
Clacated at $13) aomtaims $$6$ and i$ the éaubleé ragistar
specificathm3(3X2m$¢6L R153 tha SWEET 16 pragram caumtar
cantains the addrass af tha max: Qperatiafi as it dié far e&¢h
32%? during executiwzef th@ pxagramg whiah was $@312 when
exaautien endad and tha §5%2 machine cede raaumafie

Ta try a aample r§m§ eatar the lmtager Basia pragram a8 shawn
in Listing #1¢ Gf ceurseg REM statements can be omitted, aad
line 19 15 anly helpful if the machine made 1% ta be storad
an disk. Ligting #2 mug: also be flflififfifi gtarting at $3%@$

ESTE: & é5@2 diaaagambly fiaas flfifi laak Eika Liatiag #3, but
the inclmfiad SQURCERSR disassamblar Wauléznwatezacarrecfi
diaassamblyw

Enter “RUN” and hit RETUR§
Eater “E2” aaé hi: REYURE {A$ W AS Sfifiifig fiaaafi
Enter “E8” ané hit RETURN ihighmafder
degtinatiaa)

%yEa ef

The digplay shmulé agpeay as fellawsz

$@8®¢wc: 4% 3% 1% $8 31 32 13 (SQSRCE)
$@A§@wC1 éfi @® 1% $8 31 32 13 (BQ$ta)
$@%®@wlE fié $8 $8 $8 fia @% 6% (SWEET 15>

NGTE: The 8 bytfia Starefi at $$A§@ ara i&entia&l ta the 8
bytaa gtarting at $@@§@, in&iaatiag an accurate mafia 9f 8
byteg laugth hag heem m&d&e Thfiy ara mavad aaa %y:e at a
time $tarting with ifikefi £1 aaé endiag witfi t@k&n EE$ if
mavifig lags that 8 byteg, tha flata fallawing {ha m@v&d éata
waulfi ha whatevar existed at thmse lacatiang bafmra the mavam

1&2
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The bytes have the following aignificanoes

A Token$

C1 4% 9% 1% Q8 B1 82 1E

I 1 { fl String
VN ESP NVA DATA DATA Terminator

The SWEET 16 registers are shown:

Low high low high low high low high
$®@@@ 1E $% $8 $8 $8 @A @@ $9

5 E 3 E
register register register register

R6 R1 R2 R3
(ace) (source) (dost) (#byteS)

The low order byte of R%, the SWEET 16 accumulator,
in it,the last byte'moved(the 8th).

has $1E

The low order byte of the source register R1 started as $GG
and was incremented eight times, once for each byte of moved
data.

The high order byte of the deotinatioo register R2 contains
$$A, which was entered as 1% (the variable) and poked into
the SWEET 16 code. The lowmorder byte of R2 was incremented
exactly like R19

Finally, register R3, the register that stores the number of
bytes to be moved, hag been poked toE3(the variable B) and
decremented eight times as each byte got moved, anding up
$%9@¢.
By entering character strings ané varying the numbar of bytes
to be moved, the SWEET 16 registers can.be observed and the
contents predicteda
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Warking with this éemanstratian pragram¢ anfi giufiy 0f the
text matarial will anahla yam ta write SWEET 16 pxagramg that
perfezm additianal 16 bit ma&ipulatiQmS$ Tha unagaigned
epcadag mentiemed in the “Q02 Ehmmma Hashing“ article sheuld
present a mast interesting Qgportunity ta ”p1ay”a

SWEET 16 as a language ~ at toml ~ §pen$ & new fiir€Ct§$fl.£Q
Apple Ei Qwners witheut Spemdimg a dime, aad iifg baen Ehera
all the timeg

”App1emites” wha dasire ta learn machine lamguaga program“
ming,<nM:use SWEET lézusa starting §Qifit§ with thi$ text
material ta fiS@3 and less ogcaéeg CG legrng a uaer can
quickly he flff€CtiV€m

Fflr thsge withaut Integar Basic, SWEET 16 £3 supplied a$ 3
sauzca fila am this fiiSk@tt@¢

lgela Eigting #1

>List
1% ?RIN? HEDEBLQAB SWEET”; REM CTRL D
2% CALL W 936: HEM $ $ {$9}
3% ENPUT ”ENTER STRIN§ $.$ H , & $
4% INPUT “ENTER # BYTES ” , B
5% :3 NQT 8 THEN 4% : REM AT LEAST 1
6% PGKE 7?8 B ; REM FORE LENGTE
7% ENPUT “ENTER EESTIEAEIQE” § A
8% 13 A > PEEK (EQE) M 1 THEN ?Q
9% IF A < PEEK {2$5} + 1 THEN ?®
lfifi ?GKE ?76 3 A : REM FGKE BESTINATEGN
11$ M a 8 : GGSUS 1&@ : REM QISPLAY
12% CALL ?58 2 REM GQTG $@3@@
13% M m A ; @0533 1&9 : REM EISPLAY
14% M m 0 : G@8UE 15$ : REM EISPLAY
15¢ ?RINT : PRINT : SOTO 3%
166 PQKE 6% , Q : ?0E 61 , M
179 CALL w6@5 ~ RETURN REM XAM8 IN MQNETGR
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Efifizfi Listing #2

3%@:2® 89 F6 11
F3 Q7 EB @@ 6%

10.3.

smmwaé

$3@@
$3@3
$3@6

$3@9

Data will

2%
11
12

13

$3@C
$3$E
$3@E
$3®F
$311
$312

Listing #3

89
@@
@@

E6
$8
9%

%®

$9 $8

JSR
SET
SET

SET

$9539
R1

12 @® ®@

swEETTg§

13 @% 9% 41 52

saurce address
R2 destinatien adfiresg

R3 length

LB
ST
DCR
BN2
RTN
RTS

@R1
@R2
R3
$3§C

ha §0ked fram tha Integar Basic pregramz

NAS3

NB?!

{rem Lina 1®@
fram Line 56
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11$ SHEET 16: §_Fssuds lg Bit Micrsprscessor

By Stsvs Wszsisk

lltls fisssrlstiss

while writing APPLE BASIC fsrar65®2 mlsrsprocsss0r,I[rew
psatsély sscssntsrsd a variant of MURPHY”StLAWl Briefly
ststség any rsutiss operating sn léwbit data will require at
lssst twice the ssds that it shsulét Pregrams making extssw
sire use of l6~bit painters (such as csmpilers, sditsrs, and
ssssmblsrs) srs included in this cstsgsrye In my case, even
the sdditisn.0f s fsw dssblswbyts isstrsctisns ts tbs 65@2
would have ssly slightly alleviated the prsblsme What I
really nssdeé'wssz1é5$2/RCA.18®® hybrid." anlsbundsnce of
léwbit rsgistsrs sad srcsllest pointer capability. My sols~
tisn was ts implement a nan-existent (meta) 16-bit processsr
in software, intsrprstsr style? which I call SWEET 16.

SWEET 16 is bsssé on sixtssn 16-bit registers (R@—l5), which
are sctsally 32 sessry locations. RQ fioublss ss the SWEET 16
sccumulstsr (AUG), R15 as the prsgrsm c0untsr*(PC),.sndiR14
as the status register» R13 hslds compare instruction re"
sslts sud Rl2 is the subrsutins return stack painter if SWEET
16 subrsutinss are used; All othsr SWEET 16 registers are at
the ussr’s unrestricted disposals

SWEET 16 instructisss fall ints register ans ssnwrsgister
cstsgsrissg Tbs rsgistsr ops specify one of the sistess
registers ts be ussd as either a ésta elsmsst or a pointsr to
data element Qr a psintsr to fiata in memory, éepending on the
specific instruction; Far sxsmsls INR R5 uses R5 as data and
ST @R? uses R7 as a painter ts data is memsrys Except for
the SET isstructionfi register ops take one byte of case each.
The senmrsgistsr sps are primarily 65%2 style branches with
the sssonfi byte specifying a +/~l27 byte displacement rela-
tive ts the address sf the fsllswing instruction. Providing
that the prior register sp result meets a specified branch
conditisn, ths displsssmsnt is sdded to the SWEET 16 PC,
sftectisg s'brsssh¢
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SWEET 16 is intendefi as a 65@Z enhaacemenfi packageg mat a
Stand"&10fi€ pracessar. A 65%Z pragram switcheg ts SWEET 16
made with a Subrautina eall and subsequant aada is intarw
§reted as SWEET 16 instructionsw The nanregister ap RTE
returns the user prmgram to é5@2 made after xeetaring the
internal register cantents (A3 8, Y} P, and S)¢ The falw
lawing axample il1u$trates haw ta uge SHEET 1%.

3@Q B9 fig $2 Lfia IN,Y get a Chfifa
3&3 C9 CD CM? #”M” “M” £9: mave
3@5 D$ $9 ENE NGMQVE N$a skip mava
3%? 2% 89 F6 JSR sw1& Yes, call SWEET 16
3®A 41 MLOGP LB @R1 R1 haldg saurae
393 52 ST @R2 R2 haldg &ast& addra
3@C F3 BCR R3 §ecr¢ length
3&9 97 FE BN2 MLQQP Laop until dang
3$F fifi TN Return :0 65§2 mgéefi
319 C9 C5 NOMQVE CM? #”E” “E” char?
33.2 3% 13 BEQ EXIT Yes, exit
31& C8 INY N0, teat“

NOTE: Registers A, Xa Y, P, and S are mat disturbeé by SWEET
16*

11.2. Instructien fiescriptions

The SWEET 16 opcade listing is short and unc3mpli¢ateds
Excepting relative branch éigplacementg, hand assambly is
trivialg All register opcadesammafarmedkwrcambining twe
Hex digits, ane for the apceée and ene ta apecify a registera
For example, opcodes 15 and 45 bath specify register R5 while
codes 23, 2? and 29 are all ST epsa Mast ragistar ups are
assignediJ1comp1ementary'§air8imxfacilitate remembering
them. Therefare, LD ané ST are opcafies 2N and 3N respecm
tively, while L3 @ and ST @ are cedes 4N and EN;
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Qpcmdefi Q ta C (Hex) are asaigaafi as the thirteaa nmnmregisw
tar apg. Exaapt far RTE Caycafie §§, BE (@A}, aafi R8 (GB),
fififi nan regigtay @p$ are 65@2 styla bganchasw The secand
hyte QE 3 branch insttuctiafi cantaias a +fm127 byta fiisplaaew
magt vaia {im tawfs cemplamant farm) ralative $3 tha addra$$
Qf the in$truatiom immeéiataly fallawing the hramah$

If a fipecifieé branch Cflflditiflfl ia m&t by the prim: regigter
ap reaulfi, {ha éiaylaaamefifi is a&§&& E0 tha PC fiffgcting a
bganahg Exaagt far BR (Bransh &1ways) and BS (Branch {Q
Subraatine}, the hraaah 0§cade$ are aggigaefi in ¢ampi@mentary
pai§§§ randerimg them @&Si1y zamembareé fay hand cadinga Far
axampla, Eraneh if ?luS afid Branch if Minus ara Qpcades 4 afifi
3 whiie Eraach if Zexa ané Branch if Nanzara are Qpcadas 6
anfi 7.

i1@3g Sweat 16 Qpcede Summary

11$3§1» Ragifiter GPS

in SET Rn Camstant (Set)
Efi LE Rn {L@aé)
3% ST Rn {Star@)
fin LB @Rn (Laafi Infiiraat)
Ea ST @Rn (Stare indirect)
6m LED @Rm (Laad Dauble Inéiract)
?n STE @Rm {Stare Eauble Indirect)
8n PG? @Rn (?¢p Iadiract)
§n ST? @Rm ifitara PQP Indirect)
fim ADD Rm (Add)
Em SUB Em {Sfib}
Cu PGPD @Rfi (Pap fieubla Indigaat)
Em CPR Rm {Campare)
En INK Rn Clncrament)
Fm ESE Ra (§acramamt}
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11.3.2. Nonwregister QPS

9% RTN (Return ta é5®2 mafia)
$1 BR ea (Branch always)
92 ENG ea (Branch if No Carry)
Q3 BC ea (Branch if Carry)
Q4 BF ea (Branch if Plus)
Q5 BM &a (Branch if Minus)
$6 B2 ea (Branch if Zero)
Q7 BN2 ea (Branch if NonZero)
$8 BM} ea (Branch if Minus 1)
Q9 BNM1 fia (Branch if Est Minus 1)
QA BK (Break)
QB RS (Return frem Subreutine)
QC BS ea (Branch ta Subrautine)
ED (Unassigned)
QE (Unagsigmed)
QF (Unassigned)

11.4. "Register Instructiens

11.4.1. SET

SET Rn,Constant In Low High

The Zwbyte constaat is loaded inte Rn (n=Q to F, Hex)
and branch conditions set accordingly. The carry is
cleared.

EXAMPLE:

15 34 Afi SET R5, $A%34 R5 new cantaing $A@3é
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1}.&.2. LQAD

LB Rn Zn

Tha ASS (R%) is laaded fram Rn &Rd branch csnditions set
according ta the data transferred. Tha carry is claarefi
and aantants af Rn ara net distur%ed$

EXAfi?LE:

:5 34 A@SET R5§ $A@34
25 LE R5 ACC RQW amataims $A@3&

}l¢4.3. STORE

ST Rn 3n

The ACE is stared into Rn and branch caaéitians set
according ta the éata transferre&$ The carry is cleared
and the ACC contents are mat disturbed.

EXAMPLE:

25 LE R5 Capy the contents
36 ST R6 af R5 ta R6

lleéfléa LGAD INDIRECT

LE @Rm 4n

The lowmordex ACC byte is loaded fram the memary lacam
tion whese adérasg resi&es in m an& the highworéer ACC
byte is cleareda Branch conflitioms refleat the final
ACC cantentg which will always be pesitive and never
mimu$ 1. Ififi carry 13 Qlearedk .After the tranfiferg Rn
is incrememtad by 1”

111
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EXAMPLE;

15 34 he SET R5, $A@3é
£5 LB @R5 eSC is leeeed free eeeery

leeetiee $A@3&
R5 is ieer he SAQBS

11»4a5, STQRE 1N§IRECT

ST @Re 5h

The leemereee A§S byte ie eheeee iete the eeeexy leeew
tiee'wheee eeereee resides in Reg Breech eeeeitiehe
refleet the Zwhyte eflfi CQflt§fitSe The eeery is eleereéa
After the trehefer Eh ie ieereeentee hy lg

EXMPLE:

15 3a A@ SET R5, $A@3eLeed peietere R5, R6 with
15%22 eh SET ea, $9e22$A@34 and $9e22
45 LE @R5 Have hyte free $e@34 he $9§22
56 ST @Ré Beth ptre are ieeeeeeeted

llaéaéa LQAB DGUBLE“BYTE INEIRECT

LDB @Rn he

The lee erder AC6 byte is leeeed free eeeery leeetieh
wheee eedreee resides in Rfifi end Re ie thee ieeeemeeted
by lg The high erder eCC hyte ie leedee free the eeeery
1eeetiee'eheee edereee eeeiees ie the iecremeeteé Re,
ene Rn is again incremented hy 1. Breeeh eeeditieee
reflect the fieel ACC eeeteetee The eeeey is eleereea

EXAMPLE:

15 3& A? SET RS, $e%3é The loemerder AC6 byte is leeeee M
$5 LED @R6 free $e$3é§ highmeeeer free

$Afi35, R5 is finer he $A%3h
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l1¢éa7a STQRE EQUBLEWBYTE IN§§RECT

STE @Re 7e

The lewworder ACO byte ie eteted iete'memety leeetiee
whese eedreee reeiéee in Re, and En ie thee incremented
by E& The high—©t&er AC2 byte ie etered iete the eemety
loeetien wheee eefiteee resides in the incremented Rn,
and Re is again ieerememtee by 1. stench eeeditieee
reflect the ACC eenteete ehieh ere eat disturbed» The
catty ie eleeteda

EXAMFLE:

15 3% A9 SE? R53 $A®34 Leed peietete R5? R6
15 22 9% SET 35, $9@22 with $A@34 ewe $9@22
65 LED @R§ Nate deeble byte ftee
?6 STE @R $A§34m3S T9 $§%22m23$

Beth peietete iectemeeted by 2.

11.4.8. POP INDIRECT

FOP @Rm 8n

The loewerdet ACC byte is leefiee free the memery loeew
tien wheee eédteee resides in Re after Re fie decremented
by 13 and the high erdet ACC byte is eleetee. Branch
eenditieee reflect the fieel. 2-"byte AC8 eeetente which
will always be peeitive eee eevet mieue eeee The eetty
is cleereéa Beceeee Re is eeeremeeted ptiet to leading
the AEC, single byte eteeke may be iepleeeetee with the
ST @313 end 93? @Rt1 ope (Re is the steak painter}.
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EXAMPLE:

15 3a A@ saw R5, saaaa
1% fié %@ SET 3%, 4
55 ST @R5
1% $5 %% SET RQ, 5
53 ST @R5
1% $6 9% SET Rfi, 6
55 ST @R5
85 POP @R5
85 PG? @R5
85 POP @R5

l1a&s9. STGRE PG? INBIRECT

ST? @Rn 9n

Imit
Laa& &
PUSH A
Laafl 5
Push 5
Laad 6
?u$h 6

inta
03:0
ifitfl
auto
into
Qnta

swagr ;§_

fitack peintar
ACC
gtack
AC8
stack
$88
stack

Pap 6 aff stack imam AC6
Pay 5 Qff stack
Pop Q aff Stack

The low-crder ACC byte is stared into the memary lecam
tion whose a&dress resiée$ in Rn after R3 is decremantad
by 1.
contents which.are not me&ified.

greatest addrass and working dawn.

Branch canditi®n§ W111 reflect the Zmbyte AC8
ST? @RR and POP @Rn "M

are used together'to move data blacks %eginning at he
Aéditionally,

siagle-hyte stacks may be implememted with the ST? @Rn
ops.

EXAMPLE:

14 34 Ag SET
15 22 9% SET
84
95
84
95

114

R4, $A®34
R5, s9®22
@R4
@RS
@R4
@R5

POP
ST?
?®P
ST?

Init painters

Mave byta frcm
$A@33 E0 $9®21
Nave byt& fram
$$@32 ta $9®2®
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1l.4*l8. ADE

ADD Rn Am

The contents sf Rn are added.to the cantents of ACC CR)
ané the 10w*Qrder 15 bits 0f the sum restated in ACC.
The 17th sum bit becomes the carry and the other branch
canditieus reflect the final ACC centents.

EXAMPLE:

1% 34 75 SET Rg, $?634
11 27 42 53? R1, $a227
A3 ABE g1
Afi AED Rfi

Init RE (ABC) and R1

Afid R1 (summB85B C clear)
Dauble ACC (Rfi) ta $7QB6
with garry setg

11.4.1}. SUBTRACT

SUB Rn BR

The cantfints cf nare Subtractefi fram the ASC sentents
by perfermimg a tamfs camplement additiom:

ACC = ACC + Rn + 1

The lawmerdar 16 bita Qf the subtraczion are restated in
the ACC3 the 17th $um bit becsmas the caxry and other
branch aonditians reflect the final ACE cemtenta. If
the lémbit uagigned ACC contents are greater thaa er
equal ta the lémbit ungigned Rn cgntafitsfi than the carry
i3 set, atheywisa it 15 aleareé. Rn is net disturbed,

EXAMPLE:

1% 34 75 SET R9, s?e34 Ifiit 3% (ACC)
11 27 42 saw R1, $4227 and R1
8} SUB R1 Subtract R1

(&iffm$34@D with a set)
BQ SUB R9 Clears ACC. (R@)
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lleéwlge

SWEET Lg

PG? DGSELEMBYTE INDIRECT

PG? @Rn Ce

Re ie eeeremeeted by 1 eefi the highmerder ACC byte ie
leaded from theteeeery leeetiee wbese address eee rem
eidee in Re. Ihzie egeie deeremeetee by ieuuithe lee"
order ACE byte is Ieeeed from the cerreepeedieg eeeery
leeetiee» Breech eeeéitieee reflect the final ACC eemw
tents‘
The eerry is cleared» Because Re is decreeeeted prior
te leading each ef the ACC halveefi eeublembyte stacks
eey be ieplementefi with the STE @Re and PGPD @Rn ope (Re
is the stack peieter).

EXAMPLE:

13 34 AQ SET R55 $A@3& Emit steak painter
1% 12 AA SET Re, $AAl2 Lead $AA12 iete Accg
75 _ STD @R5 Push $AA12 eeto eteek
1% 3& BB SET Re, $3e3a Loed $3334 ieee Ace.
?5 STE @R5 Push $3834 eete steak
C3 FOPE @R5 Pep $8834 eff stack
C5 P®?D @R5 Pep $AA}2 eff eteey

l1g@a13a CQMPARE

CPR Rn fie

116

The ACC (R@)scoeteete ere eompered teibaby perfereieg
the lémbit binary eubtreetien ACCwRn end eterieg the lee
Greer lb difference bite in R13 for eebeeqeent braeeb
tests, if the Eewbit eeeigeed AC6 eeeteete ere greatee
thee er eqeel te the ibmbit eeeigeed Rn eeeteete$ then
the eerry is eet, Qtherwiee it is eleared. Ne ether
registers, including ACE eee Rn are éietuebedg

""V~<»,...»<:1“'
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EXAMPLE:

E3 3% &@ SET R5§ $&$34 Fgintar ta memary
E6 3? A@ SET R6§ $A@EF Limit addresg
8% LOGPE SUE Rfi Zara data
Y5 STD @R5 Clear 2 locms

Inaremént R5 by 2
25 LB R5 Campare pfiinter RE
$6 $93 Ré :3 limit R5
32 Fé ENC LGQP1 Laap if C cigar

l1a49l4¢ ENCREMENT

INR Rn En

Thg caut€m£$ of Ru are incremented bylh The c&rry is
alaarad and Qther branah canditians reflect the increm

memtad valua.
ExAM§LE:

E3 34 A@ SET R5§ $A@3é (Painter)
3% SUB RE Zara to R9
55 ST @R5 Cir Lacn $£fi3é
ES INR RS 13¢? R5 ta $A%35
55 ST @R5 C1r$ lean $&§36

(mat $&@35}

llaéglie §ECREME§T

DCR Rn Fm

The cantents Gf Rn are fiecremanted by lgifie carry 13
Qlearad anfi Qther branch canditiang reflect the éecrew

mantefi value.
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EXAMPLE: (Clear 9 bytas beginning at lacatian A®34)

15 34 aa SET R5, $A@34 Init Pointer
14 $§ ®Q SET R4, 9 Emit cauntar
3% SUB R? Zara ACC
55 LGOPZ ST @R5 Clear a mem byte
F4 DCR R4 Decrement Count
9? FC BNZ LOOP2 Loop until Zeta

lless Eonwfiegister Instructiens

11.5%}. RETURN T0 65G2 MGBE

RTN 9%

C&ntr9l is returfied ta the 65@2 aad pragram executicn
cantinues at the lacatien immediately fallowing the RTN
inatructian. The 6592 registera and statug Qanditians
are ragtQre& ta their ariginal cantents (priar ta en”
taxing SWEET 16 m0de)a aw”

l1¢5¢2e BR$NCH ALWAYS

BR ea ®l é

Ag affective adéresg (aa) is calculated by adéing the
signed displacemant byte (d) to the PC® The PC cantains
the address 0f the imfitructien immediately feliowing the
BR, er the adfires$ of the BR.0p plus 2. The displace"
ment is a signed twe’3 cemplement value Exam M128 :0
+12?a Braach aanditians are mat changed.

'2, , . . - - -'
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NOTE: The effective address calculation is ideetical to
that far 65¢2 relative branches. The Hex add & subtract
features of the APPLE ][ monitor may be used to calcu~
late displaeementsa

d = $89 ea = PC + 2 - 128
é = $81 ea a PC + 2 W 127

d = $FF ea = PC + 2 - 1
d a $@@ ea a PC + 2 + 9
d e $@1 ea a PC + 2 + 1

d = $7E ea = PC + 2 + 126
& e $7F ea = PC + 2 + 127

EXAMPLE:

$39¢: 91 56 BR $352

11.5.3. BRANCH IF NO CARRY

ENC ea 92 d

A branch to the effective address is taken only if the
carry is clear, otherwise execution resumes as normal
with the next instruction. Branch conditions are not
changed.

11.5.&. BRANCH IF CARRY SET

BC ea Q3 d

A branch is effected only if the earry'is set. Branch
conditions are net changed.

'-‘-“-x».~.v.=-:-'--“E"
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11.5.5.

sum’: gmg

BRANCH IF ?LUS

8? ea Q4 d

A branch is effected amly if the griar ’rasu1t’ (gr megt
recently transferred data) was positive. Branch Cflfidi”
tisns are not changed.

EXAMPLE: (Clear mam frem A@34 ta AQBF)

15 34 AS SET R5, $A®34 Emit pointer
14 3? A@ SET R4, $A®3F Knit limit
39 L00? 3 SUB R@
55 8? @R5 Clear mam byte

glncrement R5
24 LB Ré Compare limit
D5 CPR R5 fia painter
$4 FA BP LQOPB Leap until dona

11.5.5. BRANCH IF MINUS

11.53.

120

BM ea Q5 fi

A branch is effected Qnly if pri§r’fasult’s§a$aminu$
(negative, MSB m 1}. Branch canditians are net changaég

BRANCH IF ZERQ

BZ ea $6 d

A branch is effecteé anly if the prier ’re$u1t’ wa$
zero. Branch eonditians are mat changed.
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11.5.8. BRANCH IF NQNZERG

BN2 ea $7 d

A branch is effected aaly if the priar ’result' was non“
zero. Branch canditions are flat changed.

11.5.9. BRANCH IF MINUS GNE

BN1 ea $8 d

A branch is effected Qmly if the prior ’result’ was
minus one {$FFFF Hex). Branch cgaditions are not
changed.

11.5.10. BRANCH IF NGT MINUS GNE

ENE 3 ea ®§ d

A branah is effacted enly if the priar ‘result’ was not
minus 1. Branch canditiams are mat ahanged.

11.5.11. BREAK

BK EA

A SSQ2 BRK (break) inStructien is axacutefi. SWEET 16
may be rameaterad men destructively at Swiéd after cerw
resting :h& staak gainter :0 its value priar to ex“
ecuting the BER.
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11e5a12a

11s5ml3&

122

SWEET 33

RETURN FROM SHEET 1% SUBROUTENE

RS QB

RS terminates executien Qf.a SWEEE 15 subrautime and
teturns ta the SWEET‘16 calling pregram whiah regumes
eXacutiQ§.(in SWEET 16‘m0de), 8&2, whéwfiais the SWEET
16 subrautine rezurn 3ta¢k puintar, ig decremented
twicaa Branch canditions are mat changada

BRANCH TQ SHEET 1% SUERQUTINE

BS ea @C d

A branch t0 the effective addgesa (PC + 2~%éD is taken
and execution is resumed in SWEET 16 meéea The current
PC is pushed onto a ’SWEET 16 subxeutine return afifiress’
staak whnge pointer 15 R129 ané R12 £3 incr@meaEaé by Z@
Ehe marry is sleared and hranch Cfififiitifififi sat :6 indim
Cate the current ACC CQflE@flfiS§

1fi®M?LE: {Calling a fimemary mQve’$ubr0utime ta mave
A®34mA®3E ta 3®@®m3®®?)

Efi 34 A6 SET R5, $A@34 Emit ggintar 1
14 3B A@ SET R43 SAQBB Emit limit 3
16 Q9 3% SET R6, $3@®% Emit painter 2
$0 15 BS MOVE E311 meva subrtn
£5 MGVE LE @R5 Maya Que
56 ST @Ré byte
24 LB R4
95 CPR R5 Test if dang
Q4 FA BE MGVE
QB RS ;Return

"""""""""“
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1195” Theory ef Qpetettee

SWEET 16 exeeetiee eeée hegtes with e euhreutine cell to
Swlhe A11 65®2 tegietete ere eevee at this time, to be
reeteted whee e SWEET 16 RTN ieetteetiee retetee ceettel to
the 6532. If yee eee telerete ieeefieite 6S$2 register
eeetente epee exit, eppreximetely 39 eeec may he saved by
eetetteg et SW16 +:% heeeeee this might eeeee ee ieedverm
tent ewiteh free flex to Decimal mode, it ie eévieeble ta
eetet at SW16 the first time thteegh.

After eevihg the 6S®2 registers, SWEET 16 initializes its PC
(R15) with the eehreetiee return efidreee eff the é5%2 stack.
SWEET le’e PC peihte te the leeetiee preceding the next
ieetteetieeixyhe exeeeted. Fellewieg the eubteetiee cell
are 1*§2~§ end Emhyte SWEET 16 ieetteetione, stored in
ascending memory leeetions like 65®2 ieetructiees. The main
leap at Swléfi repeatedly cells the ’eXeeute instruction’
routine ta execute it,

Sebroetiee swiec increments the PC (R15) and fetches the next
epcede, which is either e register op of the fete OP REG with
OP hetween 1 end 15 et e eeemregieter ep of the form 9 OP
with OP between 9 end 13» Assuming a register op, the regis-
ter eeecifieetion is deehled to ecceeet fer the 3 hyte SWEET
16 registers eed pleeeé ie the Xmreg fer indexing. Then the
iestreetiee type is determined. Register ope place the
deebled register epeeifteetiee in the high order byte of R 14
iedieetihg the ’priet teeelt tegietet'te subsequent breech
iestteetiene. Neewregietet epe treat the register epecificew
tiee (tightwhaed helfmhyte) ee their epcede, iecremeet the
SWEET 16 PC to paint et the displacement byte ef branch
inetreetieee, lead the Awteg with the ‘prior result register’
index for branch eeeditiee teeting, eed clear the Y~reg.
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1lg7. When is an RTS really a JSR?

Each instreetien type has e eerreepeedieg eubreetlee. The
subreutiee entry paints are eteted in a table which is direcw
tly indexed into by the opeefiee By eeeigning all the eetrles
ta a common page, only a single byte of eedeeee eeefl be
stated per reutiee. The SSQZ ieéirect ;bnnp might have been
ueeé as follows te treeefer eeetrel te the eppreprlete eebm
routines

LDA #ADRH Higb—er&er byte»
STA INB+l
LDA OPTBL,X Low—ereer byte.
STA IND
JMP (ENE)

Te save code, the subtautine entry eédress (minus l) is
pusheé onto the steak, high meréer byte flret. A 55%2 RTS
(return free subroutine) is used te pop the address off the
stack eed lute the 65@2 PC (after lecremeeting by 1). The
net result is that the deelred eubreutiee is reached by
executing a subroutine return instruction!

11.8. 0Pcede Subreutinee

The register ep routines make use at the 65%2 ’eere page
indexed by X? and ’iedexed by X indirect’ adéreesieg eeeee te
access the specified registers eed iedlree.dete¢ ‘The’re—
eelt’ ef meet regieter ops ls left in the specifiee register
and can be sensed by subsequent breech inetructleee, since
the register specificetien is eeved in the higbwerder byte ef
R14. This specification ie eheeged te indicate 3% {ACC) fer
ADD and SUB instructions and R13 fer the CPR.(eempere) in-
etructien.

Normally the bighworder R14 byte holes the ’prier result
register“.indeX times 2 to eeeoent fer the 2-byte SWEET lb
registers and the LSB is zerew lfebfl, SUB,cn:CPR.ieetreew
tioee generate carries, thee this lefiex is incremented, set-
ting the LSB. t
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The SET inetruetlee increments the PC twice, piekieg up date
bytes in the epecifieé register. le eceerdeeee with 6592
ceeveetiee, the leewerder dete hyte preeedee the highmeréer
byter

Meet SWEET l6 eeewregieter eee are relative trenches. The
eerreeeeeeleg eehreetieee determine whether er eat the 7prier
reeelt’ eeete the epeeiflee breech eeedittee end if set
eedete the SWEET 1% PC by eddieg the displacement velue (M128
re +12? bytes}.

The RTE ep reeteree the $592 register eenteete, pays the
eehreetlee retere eteek end jeeee indirect threegh the SWEET
16 PCr This treeefere eeetrel te the 65@2 at the ieetruetiee
immediately fellewieg the RTE ieetrectiee.

the BK.ep eeteelly exeeeteerr6SG2 breek.instruction.(BRK),
transferring eentrel te the leterrept heedlerr

Any eueher ef eehreetiee levels may be implemented within
SNEET E6 cede Vie the BS (Breech te Suhreetiee) end RS (Rev
turn free Sebreutine) ieetreetiener The eeer meet initialize
eed etherwiee eot disturb R12 if the SWEET 16 eubreetiee
eeeebility is eeee since it re etilteeé es the eeteeetie
eehreetihe return erect eeieterr

13999 Meeery Alleeetlee

The eely eterege that meet he alleceted fer SWEET 16 variw
ehlee are 32 eeeeeeetire leeetieee in pege rere fer the SWEET
16 registers, feet leeetieee te eeve the 65@2 register con“
tents, eee a few levels ef the h5%2 euhroutiee return address
steak” If you dee”t eeee te preserve the 65G2 register
eeeteete, delete the SAVE and RESTQRE subroutines and the
eerreeeendieg subreutiee caller This will free the feet pege
zero leeetlene Asrv, XSAV, YSAV3 and PSA¥r

125



MERLIN Users Manual SWEET ié

11.10. User Modifications

You may wish to aéd some of your own instruction to this
implementatien.of SWEET 1* If yeu use the unassigned epm
codes $¢E and $®F, remember that SWEET 16 treats these ee 2»
byte instructiees. ‘You may wish to handle the break ieetruen
tioe as e SWEET 16 cell, saving two bytee ef code each time
you transfer into SWEET 16 mode. Or you may wieh to use the
SWEET 16 BK (break) op eeza’CHAROUT’cell in the ieterrept
handler. You can perform absolute jumps within SWEET 16 by
loading the ACC (R6) with the eddreee you wish 20 jump to
(minus 1) and executing a ST Rlfi ieetructien.
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12¢ AFPLESQFT LISTING IEFQRHATEQR

l201$ SQURCERQRaFP

A.fully labelled aadaxnnmented SQfiiQ& iistiagtnffippleaoft
BASIC can be ganatatafi by tha ptagtam, S®URCERGRiF? an the
QppOSii€ fiidfi at the MERLIN fiigkatte.

Thig prmgram wmtks by scaaning tha reaident Qcpy af Appiefiaft
present im year tamputar and hy genarating text fiieg team
taining the bulk Qf Applesoft B&SIC: QLAPSGFT I, ?LAPSO§T 11,
T.APSOFi Iii anfi EEAFSGFT IV (the &8K vergiefi uaas iLA?SGFT 1
throughTRAPSOFT 7 insteafiji

To CQRSQEVQ space§ these files contain macrfis that are de~
fined in anather fila an the disk entitled, APPLESGFE.S.
This filefi when assembled using the PRTR cammandfi will print
gut a nicely fatmattad disasaembly at fi§plfiSflffi$ ante”
maticaliy bringing in and using the AFSQFT files as
necessary. Exact detaila fin daing this are Qutlined balowg

PLEASE NQTE that thi$ is NGT an ”Qffici&1” SQUECE listing
from Apple Camputets int”, but rathat a praduct cf the
Authar’3 own research and iatargretatian cf the original
Agplesaft ROM‘ Aggie Camputers Inc. was mat in any way
invelved in the prepatatiantfifthis datag may was tha final
product reviewe& for accuraty by that campany. Ifiaef the
term AEPLE shauld not be canstrued ta reptegent any endotaem
meat, Gfficial or 0tharwise3 by apple Cemputet, Inca

Aééitionailyfi Southwestera Data Systems aways me warranties
cancerning the accuracy at usability at this data. It is
provided selely fer the antettainment Qf users at the MERLIN
assembler;

12?



MERLIN Ueere Mahuel APPLESQFT Li$TING ENFGRMATEON

WARNING: SQURCER®R;Et ehe eeee teepetety eeth fiiee thet ere
net heteeily vieihie with the CATALQG eeeeehé ere BELETEB
whee S@ERCERGE@F§ ie ERU§t Fat thie teeeeefi
e heekep eepy ef the $®URflEE@R$F@ eide ef the MERLIN diek
with the SGPYe ptegtee en the B03 3;3 yeteeMeetet diskette.
Uee Em: haehue eeey K} eehe tfima eppieeeft listing as
eeeleieed eexti

12.1.1, Stepe te liet the eppieeeft Eieeeeeehly

1. ERUN S§UR€ER@R$%3m.yeet heehep eeey (eee eethieg eheee}.

2% Beet
cop?

fifihllh, eeiect the D)tive that eeeteies year beekep
eefl L)eed flFPLESQFT®

33 RAM CARD VERSIGN: Free the eéitet mefieg eet SYM te Shfififi,
enter yeet PRTR eeemeee end ASM)hle the filea The eeteeh
eheeld leek eeeethihg like thie whee yeefte deee:

:SYM $8@$%
:ERTR 1 ”18@N“APPLESQFT LESTING”
:ASM

&. 48K'VERSiGNt Free the eeitat eeee$ eet Eifihhlehd SYN te
$éE@Q3 enter yeut FREE eeeeeed end eSM)h1e the file, The
eeteeh eheeld leek eeeethihg like this when yeefte done:

:EIMEM:$éE@% <emNete eelee
:SYM $4E@@
:PRTR 1 ”I8@N“A?PLES@FT LISTING”
:ASM

In the exemplee &bQV€3 the FRTR eeeeene will eeed eetpet te
eiet i, initialize the ptietet ietetfeee eete with <CTRL
i>8§N" (the I ie in ihvetee)$ ahé will print ”APFLESOFT
LISTING” ee e heeéet et the tee ef evety page.
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EERLZN will thfifi ask "QIVE VALGE FGR S&VE®EJ :” Ehia referg
to whather or us: yam wan: EQ sava abject cada genexated by
the agsamblya It ig raaammaafieé that yea amswar§ ”®”g Thig
is all ymu‘naeé t@<h>t@ hagin the printing @¥QQ&$Sa Ifjyau
amswer “l”? yam will sava Gbjaat aaéa at the east sf glawiag
d0wn.tha systefih Savad Qbjeet cafia a11Qw3'y0uax3erify it
against where it wag taken frama

‘NERLEN will new da fiama pxelimiflary eheekimg ta makfi sura
everything is{flibef@re'primting<Mm:the listing. Tha digk
will ha accegsaé a few timeag $ame:ime$ with lgmg §&riods
batwaan accassaga This 13 narmalg Tha antire chaaking pram
gags tak&$ afiaut 3&5 minu:e$¢

MERLIN will then bagin ta print out a campletaly di$a53amb1a§
and cammented 1i$timg af Appiessfta It will take 1%§ §agas
(including the symbel tablea) and naariy an'haur and aiu$lf
ta print Gut {at a printar gate Qf 8% ahatactars par sea9n&)§

12%
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E3” QRQSSARY

eneer mrereieete ee eperetiee premeturelyr

eflfifififi mleeere er retrieve deter

we memery leeetieea

we eerhed ef eeleieg e specific problem.

ALLGCATE «set aside er reserve epeee.

AS611 mieeuerry eteederfi eyerem ef 128 eeepurer
eodee eesigeee re epeeified elphemeemeric
end speeiel ehereerere»

min eember eyereee, the exgeeeer er which
the eyetee repeete itself; the number of
symbele required hy that number eyeree.

EHE%RY mrhe beee tee eueher system? eeepeeeé
eolely ef the numbers zere ené eeer

BIT “one unit ef binary dare, either a zere er
a eeer

mreeeee ereeetiee er e eee leeerieer

mlerge remperery dete ererege ereer

mfiex reereeeetetiee ef eight bieery bites

mfleg in the e3e2 ereree regiererr

SE1? “tiny piece of ei1ieoe.er gereeeiueaeeem
raining eeey integrated eireeire.

Cfififl weleeg fer dete er eeehiee leegeege iem
etrectiemea
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BEFefiLT

EELEMIT

EEK

132

webbrevietiee fer eeetrel er eeetrel
eherecter»

mehereererg eeeelly e fleehieg inverse
e§eee§ which merke the peeitiee ef the
next ehereceer re be tyeee.

wfeete or iefereetiee eeed by; er in e
eeepeter progreea

wdeereeee velee in eeeeteet erepe.

weeeieel Velee er eeeéitien eeeigned re a
pereeeter if eer epeeified by the eeere

meeeerereg ee with ezixxe EAS1C pregree
lieea

weeeetee: er verieble eeee re eeleeleee
the diereeee berweee inn) eeeery
leeerieeee

meeteblieh e verieblee

waeteelg iepliee er eyebelic eeteg

“retrieve er get»

meerriee ef e eere iepet reeerved fer e
epeeifie tyee ef date.

“register er memery leeetiee used fer
preeereieg er eerebliehieg e eteeee ef e
given eperetien of eeefiiriee.

“the Hexedeeieel (BASE 16) number eyetem,
cemposed ef the eembere ®~9 ene the let“

“the firerg er meet eigeifieeet byte ef e
twe~byte Rex eddreee er value“

""""mw<v"'
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EI£R§?§§CES3§R

MQD

ESBE

GLGSSARY

~ve¢tar addres$ ta &n 1/0 routime at §Qrta

winarea$e value in aanstant $tep$$

mget all pragram paramaters to zercg mar“
malg Q? &&f&u1t Q%fl§iti®R9

wiaput/§utpmta

mmathaé (M? intarcsnneating pexiphezal
aquipmantg

wchamge ta fihe fippeaite state.

“mama appiiefi ta a variable gr ad&res$3
u$ual1y flaacriptive sf its purpmsafi

~$1ang; gee table»

wtha aecamdg er laast significant byte Qf
a twambyte Bax addr@$s Gr valua.

m1aa$t $ig§ific&nt {bit at byte§ Qfifi with
:he least value»

“in ass&mhle?$, the capability ta “call” a
cade aagmamt by a symkalia mama &nd place
it in the abject file.

mheayt cf 3 micraaemputera (in tha Ap§1e$
tha @5Q2 chipfi

“algorithm rfiturning the rem@in§ar cf a
divisiam Qperatiamw

mparti¢u1&x Subwtypa 0f 0pe§ati0na

mperti@n.0f a pr@gr&m deva:e& ta a Speam
ifia fumctian.

msymbalia abbraviatiQn.using mharactets
helpful in reealiing a funatiama
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é$JECT CGEE

QFFSET

OECGEE

PAGE

P33?

REGISTER

RELATI¥E

ESE

134

GLGSSARY

waaat aégaifiaaat (bit er byta)§ aaa with
the graataat valaa.

mwitheut valaea
mraady ta ran cede praduaed by an aaaemm
bier arograma

“value af a éiaplacameata

miaatructien ta ha aaacataé by the 65%2.

-data to be aparatad ea by a 6592 inatrac—
tiane

Ma Zfiéwbyta araa af‘aaaary named for the
first byte sf ita Hax addreaa.

maaaatant Q? value requiraa byipragram
at aparatiaa ta faactiana

“external davicaa

mmemary locatian aaataining an adaraaa ta
éata alaawhara in mamaryg

“physical iatarcannactiea paint ta perm
ipharal aquipmaatg

Ma character aaking tha user ta input
dataa

“artificial, a substitute far.

mraadam accaaa mamary.

waingla 65@2 at memory lacatianfi

“branch made using an affaat or diaplacam
meat.

Mraad only mamory.
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SISE BIT

SfififiCE CGBE

ST&fl?

STEINS

$fiEET 1%

VESTGR

GLOSSARY

whit Seven af a byte; negative if value
greatar than $8®a

méata entered intm an assembler which will
produce a machine language program whan,
asgembledu

wtemparary starage area in RAM used by the
6S¢2 an& assembly language pregrams.

ma group af ASCII characters usually en“
’ M

anclesad by de3;imit:er$ such as or

mpregram which simulates a 16 bit micrcm
precessorg

mgymbalia or mnemfinic labels

-prescribed methed of data entry.

*list of values, words, data referenced by
a prQgram.

“switch fram Qua state ta the ether.

malghawuumeric expression which may asaume
at be aggigned a number of values.

wadfirass ta be referenced or branched to.
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1%, SAMPLE FRGQRAES

The fleet group ef three pregreme are superb.Assembly Lane
guege utilities writtee by Steve Wezeiak end Allen Baum, aed
are still foenfi.0e the original Integer Basie Feiflfifi. Tfiey
are Sepplieé,ie seeeee cede ferme£.en this diskette for the
benefit ef Apple 3[ Plus owners who do not have Integer
Beeiiea They may be leceted at any czeevenieet memmry
leeetiena

14.1. The Fleeting Point Reetieee

These eee eiegle precision fleeting paint routines that may
be interfaced te e BASIC or assembly language program. In“
fereetiee.en their use may be found in the seuree listings
themselves.

l&e2. The Multiply /Divide Routines

These reutines are ieteedefl to be used as subroutines in
aesembly language pregreme previding e feet byte multiply er
divide result. Brief informatien en their use is provided in
the seuree listings, and e multiply deme by Dave Gerson is
ieeludee on this diskette.

1é§3o PRDEC

This is cue the meet used sebreutiees in the Integer Basic
ROM set. Il,ie eelled.by virtually every routine which re"
quires the eutput ef an integer number in the range ®~6S53S.
It is easily integrated in any Assembly Language program. Te
eee it, lead the eecumelater with the high*order byte cf
{member}, lead X with the lowwbyte ené call PRBECh Jelterw
eatieely, store the highwbyte in $F3, the low byte in $F2,
end call ?RfiEC+4.
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1&.&. ESSGET

This is e suhreetiee he Andy Hertefeid te eeteet eSCIi
strings free an Assembly Leegeege eregree. if MERLIN iNV er
FLS ?seudemeps are used in ceeeeetiee.eith.it§ the GRA #$8G
must be remevedt end all eereei ASSEI eeet have the highmhit
set. Alse in the seme eeeree file are tee eiepie eehrestieee
to reed ASCII eed heeedeeimei ehereetere iepet hy the eeeri

14.5. UPCON

This etility by Glen Bredee ie pteeided fer esere who de eet
have e lewerease videe dieeley ehipi it eiii seereh fer
seerce file eeeeeete hegieeieg with either Wfiger ”§§ end
eeevert ell ieeer eeee ehereetete te eeeer Q&3&e heed the
eeuree file with MERLIN§ thee BRUN UPC§N§ vie the WY eeeeend
in the EXEC eedew

iéaéi Game Paddle Printer Driver

when the Apple }[ was first developed, there were he printer
interface eerde, net was there reelly eeeh eeeeideretiee even
givee.te the heed fer e erieter. Qhvieeeiyt the feike et
Apple compete: had 3 reqeireeeet te herd eepy their deveiep~
meet reutieess thee e erieitive teletype driver wee ierittee
by Reedy Wiggingtee and Steve Weeeieh.te serve their iewheeee
eeedsg Thie was subsequently pehiished ie the femeee “ted
heek” ieetreetiee eeeeei, the eeeeed fer the Aggie ][§ eieeg
eeee the Biek ]{? end le end heheidg the driver weeid eet
werk,since itigeeredlhmieed eetite ewe LN)heehsi Next
the Aldrich hrethere teek eete ef this prehieefi eed we eere
hack in bueieesst By thie time, ef eeereeg there wee he
desperate need fer e geee peddle driver; ieterfeee eerds were
developed; eed worked eeili heveetheieee, eeee eeere eeem
tieeed using the geee I/O driver, ee Beve Gersee eed Vei
Golding again medified the drive se that ieveree eed iieshieg
eherectere would eet eeset the printer whee deieg s eetelegi
etc.
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Qflflflutrfifltlyg many haw ihtetfaah hatfih Qf all kinds were
dhvhihhhd fht thh Apple; CiGQk.C&f§8§ SQ ¢hlumhgcatda§ RSM
Q&rdS§ atti,‘hhtii hath Space ih haw at a pthmiumt Running a
shtiai ptihtht fthh the gamh I/Q part is aha way in which the
whet ham have hath thh ahht Qf a ptihtht interface and the
Slat hpahh it whhld Q£Cu§?t Alteady thh teihtyhh driver hag
hhhh ad&§t@d th such htintets as Integral Data, Base 2, Hhath
hwléfi ahé Qhhfiffia

Ah h iaht 8t@§3 Gihh hteéhh has aédeé a humhht cf imprhvew
mhnth Eh thh §riv$r« it can ptint formatted BASIC listings
ta hhy hhihmh Wiflfih, starting with celumn Gfle§ can he hutput
with hr withhut Vidfifit Thh videh may be left an even when

ptihtihg hayhhd &§ tihhhhs, ssmething hast interface cards
can hht dQ& Ehehh tunctiehh are handled by Basic PQKE state“
manta th the flags at the hhd hf the hthgtamt

Fhli dhthmehtatihh aha ihstthatihns are contained in the

thatch file included ch this diskette. Naturally, it is
chmpiethiy chmhatihlh with hEhLIN§ and hallhd with the MERLIN
USER homhanét This is set up when,it is first BRUN, which
hhtahiihhhs the ampetsahd hohhh, which may alhh be used frhm
hhslct

in aéditihn, the hhurhh made is well cemmehtefi, so that it in
itghit, hhtvhs &$ 3 tuthtial an wtitihg étivat rautihes fer
diffhtent appiihatianst etc.
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1%“ §TlLET1ES

lfiele Fermetrer

Thee eregree,ie previded re eeheece the eee ef MERLIN as a
geeerel text editerr It will eereeerieelly farmer e file
iete peregraphe eeieg e epeeified.1iee leegtha ‘reregraphe
ere eeeerered by empty lieee in the erigieel file.

Te eee FQRMATTER, yee eheele first BRUN it free EXEC mode.
eeeeerree leeee ireelf geese and releeeree itself te $94A@.
This will eieply eet up the editer’e USER veeterg Te farmer
e.fi1e whieh:M3ie.eemery, iseee the USER commend free the
editors

The fermerrer pregrem will request e range to farmer. If you
jeet epeeify eee nemberr the file will he fermetted from that
line te the eed. Then you will he asked fer a line leegth,
which meet be lees thee 25¢r Fieelly, yen may Specify
whether yee went the file jeetified en bath sides (rather
rhee.juet en rhe.lefr).

The first thieg dene by the pregree is :0 check whether 0r
eet each line ef the file eterte with e spaces If not, a
epace ie inserted at the start ef each line. This is to be
eeee re give e left eergie using the e&irer’s TAB eemmend
before eeieg the PRINT eeemeed re print eat the file.

Fereetrer ueee ieveree epeeee fer the fiil required by two“
eided justifieeriene Thie is done so that they can be low
eetee and remeved if you went re referee: the file later. It
ie iepertaer that yee fie eat uee the FIX er TEXT cemeande on
e file after irtuwsbeee fereerted.(ee1eee another cepy has
been eeeeéla Fer files eeeieg from external sources, it is
desirable re fire: use the FIX eemmend en thee to make sure
they have the ferm expeetee by FGRMATTER. For the same
reeeee, it is edvieehle te referee: a file using eely left
jeerifieeriee prier re eey edit ef rhe files

141

UTILITIES



MERLIN Users Manual

Doa%:forget totuuethe TABS command before printing out a
formatted file.

15.2. CHRGEN 70

CHRGEN 76 is a 7@~oo1umn character generator which is dew
signed specifically to allow the use of MERLIN with a 7%
column by 24 line display oo.the Himfiea screeei Because of
the large amount of memory required, CHRGEN 76 is available
only with the RAM oatd version of MERLIN,

TV sets do not provide sufficient reaoletioe for use with
CHRGEN 76, thus requiring use of a display monitor for
satisfactory results.

To use CHRGEN 7%, you must first BRUN it from MERLlN’e EXEC
mode as a DOS oommad (after a CATALGGX This will reset the
source address to $4¢@1 (above the Ei~Res screen which must
be used by CHRGEN 79). This, of course, will delete any
source file in memory at the time. Gooe it has been BRUE,
you can invoke it at any time by typing “USER” from the
editor.

To exit CHRGEN 7%, simply type VID 9, V13 16, or PR#@ from
the editor. CHRGEN 76 is automatically disconnected when you
exit the editor to the EXEC Mode. Upoe return to the editors
you can reconnect it by typing "USER" again. To permanently
remove CHRGEN 79 in order to free up the area normally useé
by long source listings, you will have to BRUN MERLIN again.

To use CHRGEN 7G with the editor”e PRTR command, just type
PRTR 8 "filename", with CHRGEN 7% installed in the system.

If the USER vector has been written.over by some other USER
routine, it can be reset to point to CHRGEN 79 either by
BRUNing CHRGEN 7% again, or by going to the Monitor (use the
MON command) and typing in 9GGG. The latter asaemea, of
course, that CHRGEN 7% is still intact at $9@@.
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CHRGEN 7% iheleéeeeivereioh.ef the.FORMeTTER ptegteml lo
implement FGRMATTER when CHRSEN 7% is COflfl€C§€§§ just type
€‘l‘RL-~T free the eéitefle ttmemeed meeea BJGTE: Thie tteeimehd
may xxx; he eeeepted enleee eemethieg hae beee lietee
pteyieeslye

CHRGEN ?§ eleo ihelefiee seee keyheeré meeteei Typing the
ESCePE'hey fellewefi hyleerteih ethet keys will ptedeee the
heyheete meeteee Theee ete pteeehtly defieei fet these keye
ee:

* } " ’ # +
: 9 2 ? 3 g X Y D H P @ L S W G C A E

The matte tehle lieelet the end ef the GHRGEN ?@ pthgrem at
$l5%@ and is medifiehleg It meet ehe with e $FF$

CAUTION: when CHRGEN ?® is up? yea must eat lead any binary
ecuree file lahget than 88 hectare at it will eyetetite the
D95 huffete end heeb the syetee. feet files fie hat present
this daeget einee they ere never allowed te ge heyonfi MIMEMO

15l3. XREFg Ri§FlXL and STRIF

Utility ptegrems XREF, XREF;XL and STREP preyide e eehvehieet
means hf geeetetihg e ctesewtefetenee lietihg Gf ell lehele
ueefi within e:1iERLlfi eeeembly lenguege (lam; eeutce)
etegtae.

Such e listing can hely you quiekly find, identify end ttece
values thtaugheet a ptegtema Thie beeemee eepeeielly imm
pettent when attempting te uedetetehdg debug at fine tune
pertiens of code within e letge ptegtee.

The MERLIN assembler by itself proyidee e yrihteet at its
eyehel tehle ehly ettflmiehd efaaeueeesefel assembly (pram
yided that yea heye met defeated this feeture with the LST
GFF peeefie ep mode)» While the eymhel tehle ellewe yeh ta
see what the eetuel yelhe er eddreee ef e lehel.ie9 it deee
not allew you te fellew the hee 0f the lehel thteegh the
pregram.
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This is where XREF§ XREFaXL and STRIP came Eng

XRE§ gives yaw a aampleta a1pha§etica1 and numerical printeut
af label uaaga within &fi afisembly lamguage pregram with a
length Qf up :0 appreximataiy ififififi lines (heavily cammentafi)
$3 2§@@@ linas {iightly a0mmanted}@

XREFaXB hamélea ”axtrawlarge” filég of ap ta thrae gr fan?
times aha aize of thasa hand1ed.by XREF by staring the ganw
eratafi cragg xeferance ta%1é as disk and printing it Gut
latara

STRIP pravifiea a methafl af refiuaing file Séza by remavémg
cammants fram figurca cadaa

15e3@1» Sample MERLIN Symbel Table Printeut:

Symbol table W alphabetiaal Qréarg

ADE msF7s6 BC m$F?B% BK ms$?@5
Symbcl table M numerical arderz

BK m$F?®6 AED =$F?8é as w$F?a®

15.3.2. Sam§1e HERLIE XREF Frintaut:

Crass referencefi Symbel table ~ alghabetical ardar:

ADE =$F?85 191 135*
as m$9?3@ ge 2@7%
BK =$F7@e 1&4 121*

Cress referenced symbal table M aumerical Qrder:

ax m$37@s 1&4 121%
A93 m$F786 1&1 185*
BC =$F7B@ 9% 2§?%

14$
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he yee.eah eee:Erem the aheve eaample.(tahea free the SWEET
lh source file on the MERLIN dlaketteflg the udefleltleefi er

“a” algal end
the line number ef eeeh line la the eeetce file that the
label appeata in is lletefl t0 the right ef the aefleitleee
In additieel the line number where the label is either ee-
fleeé er uaea aa a mejet entry gelet is eafflaed {”flaggefi”)
with a‘%”e

an aeded feature is a special netatlee fat addltieeal aeetee
files that ate hreeght la daring aaaemhly eith the PUT peeede
eeeeéet ”13&l82“§ fer eaaeele, lefileatee llee member l3& ef
the male aeetee file {which wlll he the line eeetaihlag the
PUT epeede) aha line number 82 0f the PUT fillet where the
label is actually eaedt

15a3a3a XREF laatrectlens

1. Get late M_ERLIN"e Executive Mode, make eete yexfee S)aVed
the file that you7ee werking ee eeé select the hlrive eel
that the MERLIN étah is int

2, C)ataleg the disk and when MERLIN aeka yea fer a COMMaND:
after the Cataleg, eater: BRUN XREF. (Yeet file in
eemery will new be eraeedfi

3. hit <CTRL C> <RETURN> aha te~L)oad year file» leltlalize
yeet printer with the apetepriate PR# er PRTR cemmana
(XREF is a erletet atieetee eemeand).

&. Type in the apprepriate USER ceemamd:

USER Q «Print assembly listing and alphabetical erase
reference ealy. (USER has the eaee effeet ea
USER Q).

USER 1 mhriat assembly liatieg aha hath alphehetteel aha
numerically eettea ereee refereeee llatiage.

USER 2 whe not print aaaeehly llatleg hut print elpha"
hetleal erase tefereeee ealyt
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USER 3 whe eat print eeeeehly ltetteg hut ptiet heth
elehehetieel eefi eeeeticel eteee teteteeee
lietieget

HSER eeeeeeee $w3 Ceheee} eeeee iehele etthie eeedttteeel
eeeeeh1y‘eteee with theEh}eee&itieh SF? te he tgeetee eed
eet etietee in the eteee tefeteeee tehle.

There eteeeeitieeel USER eeeeeefie ifim?) that feeetiee the
eeee ee USER ®m3§ eeeept thet they eeeee lehete eithie eeew
ditieeel eeeeehly eteee te he prietefi he eettet ehet the
etete ef the E8 eettieg ie. The eeiy exeeptiee te thie is
thet lehele eefieee in eeeh eteee end eet eteeehete eill he
igeetedt

NQEE: tee eey ehehge the USER eaemehd ee eeey tieee eeyee
etehe(et free USER.1 te §SER 2. The eheege is eat pet”
eeeeet eetil yee eetet the ASM eeeeeed.(helee)»

5, Enter the ASM eeeeaed ta hegie the eeeeehiy enfi erietieg
pteeeeea

15a3o&e ceuexaes fer the use ef iii

XREF wetke by exeeihing the listing eeteut ef the aeeemhlet.
Ge the eeeeeé assembly page, it heilee e eteee tefeteeee ltet
beginning at HEMEM ieeteed of eteetieg ehject eede there.
{if diteet assembly te diskmgh eeleetee hy the 38K epeede§
hewevetg the object cede ei1&.he gehereteé)$ he liet eeee
eix bytes per eyebel tefeteeee ehieh eea use ep eveilehle
memety very quiekly. Thust Qe leeg files? yee ehoele eet
HIMEE es lee es eeeeihleg (The Nfi eeeeeed eeeémieeed to
fiee the end ef the eoetee fileg ehieh teereeeete the leeeet
peeitiee yea eee eet EIMEM).
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Sieee tbe eregrae reqeires asseebier eeteetg eeee in areas
eith LST SEE eiil est be ereeeseed see iabeie ia tbese areas

. eiil eat aeeear ie the tablet In particular? it ie eseeetiai
te the preper eerkieg at XREF that the LS? eeaeitiee be SE at
the eee ef.eseeebly {sieee the pregrae ales ietereepts the
regelar symbei table eetbet)t Per the same reaeeag the CTRL
D fiueh eemmaed mast eet be eaea dating aseeeblyr The ere”
gram attempts fie éetereiae whee the assembler is seeding it
an error message an the first pass aee it aberte aeaembly ie
this ease; but this is eat ifififi reliebie.

Maeres require spetiai eeesideratieee Since the syntax ie
these structures eae beeeee very eeepiieatedg KREF may get
eeatased sad eeese asseebiy ta $tQ?e This aseaiiy baepeee
when lines eeetaieieg the >>> fitfifl er “Pet eafire) eseede
epeeée are feiieeea by etrieg literals er eateetheeee and yes
have eheeee ta suppress erietieg the expanded term er the
maere in year assembled iieting eith the EXP GFF pseeae
eecede. Yea can get argued this preblee by prietieg eat the
asaeebiy iietieg_first in the aeaai eaeeer (with the symbel
table seppreeeed by the LS? GFF pseefie eeeede} aed than

2 prietieg eat jest the erase refereeee table with Extifliaed
esiag USERt2 er 3e

aeetber tbieg te ieek.eat fer ebee esieg eeerss is the feet
tbat labels eefieea within eaete deiieitiees have ea glebai
eeaeieg and are therefere eat erssemretereeeeat

ear MAC <rewMaere eetieitiee
CM? #11
ENE DONE
ASL

Dfififi <<<
<mmeBeg. sf pregrae

>>> BEFs$LGeAL <rWWeecre tail

ie the abere example? variable Gtfibat eiii be eress ref”
ereecedg bet ieeal label EGEE will eats

is?
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lfiogafie XREF.XL issrreetiess

XREF,Xh is designed re hssdle files shree ts feer times ss.%_£
isrgezmsthese’hsedled?n?XREF. Ir wee eriginelly designed
ts eress reference the Appleseft Essie seuree fileg which is
egpresimetely the largest seuree file it see process;

Te use XREF.XL, just fellew the same five steps ie.the XREF
instructions explained previously, sehstitutisg ”XREE1XL” for
”XREF” in step 2.

XREF.XL serks is s sseser similar to XREF, except that it
wrires the cross reference ishei table re disk is a file
eslied XJFILE (Yes see delete this file when yes ere deee
with the tshle)e Ar she end sf essemhly, this file is leaded
free disk ssd placed is messry, eversriting your seuree file,

UTILITIES

As explained in step 1, make sure that yee7se seved yesr
seurce file first? because the seeree file will be deleted
free memsry when yes return ts the editors

15.3.6. CAUTI@NS fer the use sf XREF,XL

"The sseree file will he deleted free eeeery es expisieed
ehese shes yes return to the editers Mske sure thst yes
have saved yesr file firsta

mcessider ssieg e hlesk disk whee using XREE$XL@ The disk
file generated, XJLFILE, can beeeee quite larger

~The ersss reference label table X&LEWE£iis written on the
disk is the disk drive lest used. if your source file
eesrsiss PUT directives, you will hsse ts make sure XREFJQJ
see find the edditieesl seuree files by either eevieg the
files sets the hleek disk er by specifying drive sed sler
psrsserers is the PU? directives

148
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“Unlike XREF§the eettieg{fi?ElfiEM.éeeeiMn:effeet XREFQU”
While beileieg the CEQSS ieieteeee teele§ XEEFXL eheeke te
eee if it will fit in the space free the eaeree eedreee
(eppiexieetely) te the SYM eddreeefi if specified, er te
$9853 if neti lf it is tee large, XREERXL will quiz with en
GUT OF MEMQRY eeeeegei

~XREF;XL will quit with an ILLEGAL DSK ATTEMPTED errer
message if it finds a BSK peeude ep cede in yeer eeeree
file. A haefly way ef eveidieg this preblee while at the
eeee time meieteieieg the eeee line euehers in the eeeree
file is to eee the editer :0 change eey DSK eireetivee iete
eemeeetee

Special leetreetieee fer Creee Refereeeing the Appleeeft
Source File:

le Uee STRIP on all the Agpleeoft filee and save them en a
blank &£Ska

2. In the file APPLESOFIES (efier stripping it) change the
liee'EX?(H%?te'EXP(HJ(er jeet delete it)9

3* Belete the lines centeieieg the SAVQBJ KBD éireetivee eee
the DGMFIN segment eeeteieieg the DSK epeedeg While thie
ie eat eeeeeeery, it deee eveid hevieg SAVOBJ'pet in the
eyebel table;

4* Make eure ahe lest eeeé diive (es shown in the EXEC menu)
is the eee eeetaining the disk with the etrippefl files,

5” Enter the deeireé PRTR eoeeeed, eeé thee USER 2 er USER 3.

6. Enter ASM and be prepereé fer e eieee referenee table
eppreximetely 25 pages leeg»
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ifieee STREP

Vety leeg eeetee iiieeg er eeee that eeetein eemeteee teem
eeetet eey tequite tee eeeh:eeeety“fet the eteee refereeee
tehle te he genetetefit in thie ceeet eeeeebiy will etep with
the QUE QF MEMQRY ettet meeeeget

The etility ptegtee STRIP allows yee to cteee tefeteece filee
epprexieetely twice ee letge by temevieg eeeeeete free the
eoutee file.

Te eee STRi?§ feiiee the feliewieg ptetedete:

i. Meke eete that gee heve e tepy et yeet eeeeeetee eeeree
file in eeeety ene thet yee heee S}eee& e eepy ef it en
diehg

2. Enter the E)diter§ get e LST GFF et the eee of your eeetee
file eed ASE it.

3. Remove the LS? SF? eteteeeet et the eee ef yeet ptegtee
(imeetteeti).

£6 Q)eit the editet, eeieet the B)tiee with MERLIN ie it eee
de e C}eteiegt At the CQMMAEE: ereeptg eetet: ERUN S?RI?g
Thie will teeeve the eeemeete item yeet eeetee file ie
meeetyt

5* hit <CTRL C) <RETURN> eed eetet the E)§itQ£e Yea eey new
nee the XREF eed XREF;KL pteceeetee es eetlieed ehevet

15.5. PRIETFILER

PRINTFELER ie e utility ieeiueeé en the MERLIE diekette the:
eevee eh eeeeehled lietieg te eieh ee e eeqeeetiel diet
file. it eptieeelly eiieee yen te elee eeieet “file
peckieg”:tetsfieeiiet epeee tequiteeeete ene eileee yee te
tete eieee eetpet eff fat feetet epetetieee

15$
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Text files generated by PRINTFILER include the abject cede
pattion afzidiaaasamblad listiagt aomathiag aot‘aataa11y

This allewa a caaplata
display at an assembly language ptagram and pravides the
caaveaianca cf not having ta assembla the program ta sea what
the abject coda leeks likes

15.5.1. Applicatiana

Applicatiaas include:

wlacorpatatiag the assembled text fila:M2a.a0tumant being
ptaparad by a ward processor.

WSaadiag tha fila over a talaphaaa line uaing a'aodam,

wfiailing the file ta samaana wha wants ta work with the
camplate aisassambly withaut having to aasambla the program
(aaah aa magazine aaitota, atcJ

15g5a2w How To USE PRINTFILER

1. From EXEC moda, make Sara that yaafve S)avaé any aoatae
fila that you may be working an iaalact the D)riva ta aava
it an, first), aalact the D)riva containing PRINTFILER
(usually this is on the MERLEN disk) and do a C)atalag.
when yam sea the ”COMMAND:” prampt, enter: BRUN
FRENTFELERQ (Yam may skip this atep if y0u’va altaafiy
BRUN PR1NTF1LER)a

2. Press <RETURN>, select the D)riva cantainiag the file yam
want ta assemble and L)0ad the file into maaary; (Yea may
skip this atap if yoafva altaaay ERUN PRINTF£LER)a
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3* Q}eit the eeiterg eeieet the E)tive thet yen weet te eeve
the eeeembiyte, eetet the Eieitet egeie.eed eetet:'fiSER
”§eer iiie eeme“(ieeiefie the qeetee}t Be ewete that if
yee leter ieteee te R}ee§ thie file eeieg MERLiN“e text
file teeéerg yee will heee te pet e "ifiiie fteet et the
fiieeeme :hi the USER.<xNemeee ebeee; txga, ”Tg§UMMY“
ieeteeé ei “DUMMY”, A1ee§ yea may eee e PRTR eemmeed
ieeteed ef USERw if yee eieh; e4%§ PRTR.9 ”TdNflflMY”TEi3
IS A ?AGE Hfifififlfifi

4” Enter: ASH eefi eftet eeking whethet yea went te “UPDATE
Efiflfififi”, PRINTFiLER_wiii euteeetieeliy eeeeebie the eeetee
file eiteetiy te diekg Nete that yen will net eee eeym
thieg ee yeet eieee eeteee beeeeee ?R£flTFILER ie eteeeew
figeteé te epetete with the videe eetpet teteee eff fet
feetet epetetieew

1§e5a3e Changing ?RINTFiLER’e Qptiene

FRINTFILER hes tee eptieee that yee may eheege: file peekieg
ene vieee eutpet (”eeh0ieg”)g In edditieefi yew can mete the
ehemge tempetety er petmaeeet.

File peeking tefieeee the eiee ef the text fiie eeved te eiek
by replacing eieeke item the eeetee file with e eiegle ehetm
eetet eith ite high bit teteed efft e lietieg ef e peeked
file will eiepley the peekefi bleek eheteetere es ae invetee
iettett(ieVetee eei bleek, ievetee EWZ eieeket ieeetee Ce}
tleeket €tC§>

Unpeeking meeee teetering the text file te ite etigieei
eppeereeeem Note that while yeu eeeeet ASE (assemble) eueh e
ffifififi yea eee at ieeet teefi it“ Peeked files ete primarily
ieteeieé fat eee with eeothet SDS pteduct, ”DGEELET1ME
PRINTER“? which eepeeke the file eee “eeeeie” it ftee eiek te
the ptietett

Vieee “eeheieg” eeeee ptietieg ee the eeteee whet ie eeet te
the eiekm The time it tetee te de teie eee eiee PRiEiFiLER»
eewet (See beeeheetking r&$fiLES$ eextgi
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15a3a&a Bemchmarking PRINTFILER

:lS0urae File: SWEET léa8 (21 sectars)
'\ .-.........N»;

k%%&%fifififikfifififikfifi%%%%k%k%%%fik%k*$fikkk
* File Tygez Vldee :Sectrs: Time *
km“ ' %
* Unpacked : Videa on : 61 : 59 *
* Unpackad ; Videa eff: 61 3 Q4 *
* Packed : Videe an 2 38 3 42 *
* Packed : Vi&ea eff: 38 “ 39 *
k%k%k*fikfikfik&%#$k%*%&%%k%%%&*&*%%%**k

As yam can See fram the abcva, turning off vlfieo autput makas
PRINTFILER run apprcxlmately 25% faster. Ad&ltiQalsxmeé
can ha gained by using packed filas.

In additiam, unpackeé files are mearly twice as large 33
gaakfié files and nearly thrae times the Size cf the original
gaurce filal

15.5.5. Changing PRINTFILER Qptions

To Change PRENTFILER egtions (tampararily)

Get iatm the E)éit@r§ ant@r: MGN an& enter:

3®@:@® fig fer p&cked, vl&e$ Gffg era
3§@;®@ 8% fax p&cke&, vifiae 0&3 at
3®@:8% @@ far umpackefi, vlfiem eff, er
3$%:8@ 8% for umgackeég vldea 9m§ er

(mgfimal valuea &r@ 3@Q:8% $® iunpackadg videa affl)

Hit <RET¥RN> <CTRL Y> <RETURN> :0 retur§.tQ EXEC madea
valuea yam aelect
FRINTFILER again.

The
will stay in effect until you BEEN
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To

154

Change PRINTFILER eptiens (permanently)

L)oad PRINTFILER and ASM it;
you the fellmwing questieas in the steps belew:

After tha UPDATE SQURCE? question, PRINTFILER will a$k,
"GIVE VALUE FDR FORMA"l‘:‘“. If yaw. hit "W, you will turn
the Pack eption ON. If yam hit “l”; yen will turn the
Pack eption OFF»

PRINTFILER will then ask, "GIVE VALUE FQR MONITOR”. If
you.hit ”@",*video output will be turned OFF. If ymu hit
"1", video Quzput will be turned ON. PRINTFILER will then
immediately aasemble into object code.

Q)uit the editar and save tha 0)bject coée. Any time you
BRUN this object code, it will use the values yau put in
it in steps 2 and 3 above. Thu$, it is pcssible ta usa
different versians cfi? PRINTFILER instead {#3 setting
aptieasa

UTILITIES

During assembly, it will ask l


