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CHAFPTER 1

THE MACRO-11 ASSEMBLER

MBCEC=1k provides the Lfollowlng featur=;=

1. bgurce and commeand akTing conkeol of apasmbilyv functions

2. Dewite and Ilename specifleations for input and outpur files
3, Error listing o command oosput device

4. &dlphabetized, formazeed aymbol table  1labties; oot iansl
progs-rofecence liating of symbols

3. Relocatable chiezl modulrs

f. Blokal symbals Sor liaking abjozt medules
7. Condivianal awsembly directives

%, Program sectionlayg Jdivectives

a9, Uaer-dofined macras and maero libeacles
1#., Coaptebhonsive sysken pacro Jibrary

i, FExtonsive gource and toamasd  string  esntrel of  Tisking
Functiachs.

MATREO-1 sssanblas cne oy Tors sougse rflles cenexiunlog  MACAO-]]
Atatarents luks = singlz releocsatable binary objeck Pils. The oubpul
af MACAD-11 monsists of a bigary.object Elle and & fllis eentainieg Lhe
table =i peptents, the assembly liating, and the symbel tabia. An
aptianal oroge-refernnce lleving of syrhols and matoos jn awvallable.
B mample azgembly listlas le provided in Appendix H.

1.1 ASSEMELY PASS 1

AuTing page I, MATRO-11 losatsa and reads  £11  required macceps (0o
libra=eles, huilds symoel Exhies  #nd prageam groktinn teblag Esr thke
proeoram, and pREforms = rullnentary assembly of #ach sourcs Btaterent.

In the fivst skep of assepbkly pass I, MADRO-11 initlalisses aiY klkeo
irpute Jata  areaa (areas coabalindny Seth eode and data) Frhat will ba
gaefd Intzenally foc the asaembly procaiks. hege arezs  inolufe 211
dynamic skoraye ard bnffar areae wided as File Storage T-l‘.'f'jil.ll'll.;r

warsion %03, May 19354 1-1'




THE MACRO-11 ASRSEMBLER

KACHO-11L then calls a sysiem subTookite which transfera & cammand 1ine
inte  mesory. This eon@ard linc contalne the specifications of aill
Liles en bm nsed durlts sssenbly, After acanning tha commardd line For
Eropsr syniax, MAIRO-:1 initializes bbe epeciBied cutpul files. Tapss
Ellea are apened o Jdetermine if walld sukpur file specilicaticns hpye
been passed lh the command line.

MBRC=1L naw inikiates a routine whizh retrievwss souroe lines from $nse
input File, IC no inpuk file s wpen, @2 1s ~he case at the bewinning
el masembly, MADRO-L1 opeans th: mext input Lfle specified 1in  Che
cammand lice and  starta assembling the saourfe ataksnents, MACRI-L1
firyt deteralinez kae Io~gth of the instrestions, then aszssmhles Ehan
Accardling ko lenath ap obe wrd, twe warda, of bhre= wapdg,

&t the ond of azzenbkly pass 1, FARIRO-I1 reopens Ehe  aocpat tiles
deseribad  above, Cuclh  informatisn 3a  the= abiost modnle name, She
program warsion punber, snd the ginbkal swmbol dlrestary (GER far each
proarar: gectlon  ars cutpobt  Eu  Ehe ohiesb File ke be used latsr in
linkicy Ehe abjoct meduies. After weltiny oel the 230 for @ given
pragran  decktlan, HACRY-11 scane itlicsugh ths symbsl tables ko Find ail
the global symbols that ars bound %o that particulsr program Bectkion.
MATRD=11 Lhea writss auf G50 rocgrds B tha abject £Ile For kkase
symhelz. Thiz prosess is done for each pregram agctlan.

1.7 RA9SEMBLY PASS 2

On pass @ MACRI-1: writes the ohject recocds ta tha oubiout Clle whilse
geacrating oth the asszanbly lfsting and the syroo! table iflsting for

the acpgrasn. A veoss-reference lieting may alse he Yenstated.

EBasically, assemhly pass ¥ conslata of the  sape  gteps  perfnrned  in
dasembiy F#8E 1, except that all Source stacamants  custaliniog
MACRO-11-detected errers mzp flagged wlth an error code &8 tha
assrmhly lisking file is oreate:d. The okijeet file that i= creatad as
the Elnal conseguence of pass I rontalne 211 the objact refctds,
torelbner with rtelgeatlon eecords chat hoeld the Informerion necss8acy
faor linaling =he phjeck Efle.

Tee Informabien in che objeclk £ile, when passad to the Task BDoilder cor
Linkar, enables tke glabal BYimbol=s in  the ehject medules ko be
agzacisted with abeolute ar virroal memory sddresmes, thereby fucoing
an ex2zuiahle baly of cocpe.

The uder may wish ro becepe Eamilfar with the sscro sohijsct file formak
and  dascriptlon. Thiz AnEerwation i5 pressnted Iz the apolicable
2yztem natwal (mea Bocedan #.3 1m the Preface),

o
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The Fwgal charvacters for dAnfining labels ares

A cthrourh X
B throwzh 49
[Bpplod)
Mollar Sig=)

L% ]

MOTE

By voavenklien, the doliar sian  {5)  and
peried  [.) are raesstwod faor  B3e Lo
dafiming  DISITAL aystam so Fhware
mymbole. Tha=traferse these characters
should mat Be used in defining labels in
MRCOM-1} mouToE Erodrams.

Folebal may he any lehgthr  however, aniy Ehe Eirsk aix characters arm
slgnificant and, therafore, mudt be uninue apong all the labels o Loe
aouros program. AL attor code (M} iz generated  in the  Asseably
lissing 1f &trke Ffirst six characlerd In two nr moce labeéla are the
EamiE.

g synbnl psed as ax label muat oot be redefined  wibkaln bas scurce
program, TF the svnbel i3 radofined, s label with 3 moltipis
definition regulis, causitg HACHEG-11 Lo generste an arvor oode (M) In
the assamhly JYistlas. Fartheemere, =y Sr=ztement  ld  Ehe Eaneos
pragean which fefirances o multi-daefined label geasratas an arccr ohdda
(0} In che azaeably liaring,

Z.2.% Uperator Fleld

The cperatct Fiald speclfies the actienr to be perforwed. It may
renalss  of an instructicen mnemenic {op oode), 4n sssanhler dAlractive,
oT & manro =all. Chaptears 6 and 7 deseribe  ehege - thtes types aof
opetabtora.

When the operalor i2 3n instroectlon moemonls, a maghina instruccleh e
genarzked  and MRACRO-1] avalwates klLe addresses of the nparands which
foliow, Whan =he cpecakor ie a directive MACAO-11 perlorms nortain
conttel  sekissg  of processicg opecaktlong dzring the assembly of the
soarce ptogram. Whan Ehe epecakor 1z 3 macro =ali, MACRO-11  Insecla
“he opde geaprstied by the manra =xpanslon.

Leading 4nd Lrailing speces or tebs In the operator Tleld pave o
gigni] ficanee; guch  charaobars seeve  only bo segoartaks the opecatbor
fField frem the preceding and followlng Ilelda.

tn opertatos iz terislnatad hy = space, tab, or any  non-RRDSE
craracbor®, as in bhe followlng oxampleas

M0y ALB s'Phe apmce Lerminatas the cperabor MOV,
W AT ;Tha tab warminabes the aparatar MOV,
HOWen , & iThe 9 charagktar terripatsed bhe operatoer MDY,

* appendix A.Z cunizins a tahle oF Radlx-58 charansees.
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SOURCE FROGARN PORMAT

Altheudt: the statementa abuve are  all  equivalent  in functlen, She
AEcoend  zlavement is  the Fecommendes Farm kRerausge it confarms ko
MACRO=11 coding convantians,

2.2.1 {perand Fiald

When the apetater la an logtruction ansmeonic (op fodel,  khe opsrand
field =zonkains prearsm varlaiblex that a2ra to he evaluatedsmanipulated
by Ehe aperazor, The cperand fleid may zlse  supply scgumentz <o
FACAI-11 dlrezklves and monre caile, 28 desccibed in Chapkoes B oaad 7,
Fegpeccleely,

Cpersnds vay be expres2ions or symhols, depending on the  apsrasor,
Enltiple exneessions used i khe operand Field of 3 MACRO-LI &bLalwemiznk
rust ha sepdrated by a comma;  molblple syrbals simflarly dzed ey be
delivlbed  hy any legal ESaparatar (@ oorra, t2b, andfor spacs) . An
operand shevld pe preceded by ap aperator L[leld; ©F °r i3 wok, Ehe
gratenant  is  treated by MRCRO-17 as an fopilell JwORC diractiva {ses
Seztlaon R.3.00,

Woien bhe operatar fleld sentaing o op oafde, aszociated opetands  =ra
#lwayd edpressions, as ehown in the Eollawing statement:

Hov KA M TRES

On the atker hand, wWhen the operater  Field conkalos a waImo-L1
dirastive oTr & macroe <all, szsoriated operands are normelly symbesls,
a2 =Zhewn Lt the FfalTawing stalensnor

JMEIRD S MLPHR =5y EYRF

Apter Lo the descriprinn of each MACROG-11  direcrive  [Chapker 71 t=
deterniaes rthe teps  an nunberc of cprrands realred fa issuing the
dirtezcive,

The operand Eiald (s terminated by a4 s@miceclan when Lhe Lisld in
foilawed By & comment. Por eeample, ln “he Inlicwing shatements

IAHRF[;: Moy A.D armant Fizld

th= Eab Letween MOV and h Serminates the aperaloe El=le and dedipes

he beglasing f the operand Lleld; a oowep ssparates bthe operapds A
and By and & sericalon terminabez Lhe cporend Figld s=d  defilses  E4va
beyginning ef kha gommenc [leld. When on nomment Lield [ollews, kae
nparand Ileld [a termirated by the end of cthe sauras line,

I
-

Ao IR

de201 Comuent Fiald

Thée nomronl [ieid noenally beains o caloss 33 oand owtends Lhzoeili Ehe
ens of the line. Thls ficleé iz cotiensl and may acpptain any 7F-bBic
ASCIT wr B-lrie D& Multinatienal charscters aycept  ouzl,  =oBnur,

carrlage-recarn, 1imo-frad, vertleal-tab or  Fora-feed, A1l other
cvharacters appearing In tbe commont Eiald, even apeslal charagters
cagerded  Eor axo In MARDWO=I1, are chectked ernly for 23CIT legality ard

Ehan inzioded in che asssnhly IListing as they apooar in Lhe aoudce
taxt.

]
i
F

Vetszion 5.3, M3y 1754
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CHAPTER 3

S¥YMEQLS AMD EXPRESS]TONE

Thig chaoler desctibes the compovents of MACRN-11  imstructleons: LB
charastar  see, the cenvenblons obeeryal in @anstrusbing syehois, and
the use of aunmbers, operdlarls, LeTME ARd EEREARSIGNS.

3,1 CHARACTER SET
The foiZowlng characters =re Teoal jn MACARN-10 Sgorce projrans:

1, The letksra A Ehecwgh 2. Bath upper= ond lowap-oass  ]abhars
sre  acsepbtable, althaugh, wpon dinputy Iower—conse letbsres are
conwverted Eo Wppez-cage [(Bee S2sbkiea 3.2.1, JRMBEL 1),

A, (raracters i BEhe D20 MLleloatlosal onacacker saf, [MI5h, A
cherk  ahowltwy the MC3 1e lecskted in Appendix A, with @ list
wE dAfrectives that suppcrcr Lhe WTE,  SBpefific soppart For thie
HoE fa dineluded with khe desceiptlon oF emach dilreckblve.

3. Tae diglte & throogh 9.

4. The charactars . [pariodr ard £ i{dallar signd. Ty
charackers are reaarved for use as Tigital oDgeipmont
foarDoration system @program dymbols.

%. Tha specinal rhartacterrs lixnked im Tahle 1-1.

. Table 31-1
Bpecial Charactsrs Used 1n MACRD-1L
Charaotar Meslgnatian Functicn
v Onlom Lahel berminabor.
re Louable eslos TaLel berminstar; <elflipes Lihe
iakel £ a glehal lznzl.
- Equal sign blreck 2ssignrent oparatar =nd
MAaCIld KE'-_.?'ri'ﬂlJ:'-'."- adlcabar.
== Douhle egual Jirect azaighnicenl onerator;
gjgn dafinas the symbal as a glnbal
symbol.

e e

Imontinuad o nedt pagel

Verslon .2, Kay L1984 1-1



SYMEQOLS AMD EXPRESZSIONSE

Takle 3=1 (Jent.l Pl
Boecial Characters Used in MACRO-11 :

.

— T i

Charactar D=algnatian Funotian

= Equet siga calap Tlreck asssignment apsratkoe;
mACEO Keywoed incicator;
ractes errar (M} in Yiptlay §f
gt atkenpt ix made o3 change
=ha walua GE The spmbol,

=y mruble qokl Dirtect assignuen: opecacor:

shqn colen dzfines the ayrhel as & glohal
symlxal; causss  errac (M in
fisting 1E an sbbkempr i nadso
0 therge the walue of Lhe
gyabol.

% Fprgenlk 3ign ArgdisteRr tetm isdicakor. 2N

Faby Izem o fl&ld Eerminator,
Spade Tram oy fiald t=rminabkor.

b Humher siign Immedliate axpreossion
Indileakur.,

& AL osian  Defere=] addressing ladicalker.

{ Left parenthacslis initial ragister {ndiecator.

1 Rlght paraesthesis Terminal reqgister fadicator.

. reried Current locacion coonter,

r Comes lperand Field ceaparakor.

F Damizalan Comnent Fiald Indilcator.

< iafe znale Initinl Argument ar oxpression

Eracket indicatee.

b Right amgle Termingl argument or St

bracket prupresalon fndicaror. . -

+ Pl=ss slgn Ariihoetic addition nparakbor
or autoincrenent Lndicatnr.

- Mipws Fign ArlLimetic subhtrackinnp
cpardtor oF butodecremenk
indicotor.

t 2gterict Arithmosiz multipiication
nparatns,

ra 5.akh arlLhoesle divislon operatar,

=

fcontinued on nexk pagn}

e T




SYMBOLS AMD EXPRESSIUMS

Tahkle 3-1 (Cant.)
special ftharactars Used Iln HACRI-11

e A e P T

Charagtatr Tpxignatian Fenetion

L] Amper st Logilcal AND cprratnr,

1 Exclamaticen maint Logical nelugtve OR cparatar.
" Loekla quote Doukle ASCIT characker

e S e L L T

Varsion 5.3,

indlcatar.

{eontimued an nawt == 1A

fzy 1984 1=z,

e i E i Bam i e B E L mh B m L e mE m m e e & I
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EYMEOES AND EXPREESTONS

The % character may be used with any Tegel term ar owprastioa
gpeclfiy 3 eeglxter. Far example, =has statsmant

g 33+l
ig egulvaZent lh Lunctlon @ the scatemant

1A %4
apd cleats bhe contenks of reglster 4.
In aankracth, the: =takement

TLR 4
rludrs the cantehts ol irkwal damsry togabion 4.

The groumul ater regisktrrs osad In Fleabipg-polnt fnstruckbicns 260
Aefived in & silmlise maoher. Eor exsaple, with the definttion

MTA-gA
the alLalanent
MULF [(R2) =C8

mu” kiplins the contenkg of flazbing=peint accumsiatar register ACH
the flomcing-point muember addressed 5y B2,

1.5 LAL SYMBOLE

Local aymbals are apeclally formatted symbcls wemd as JGahels wifhin

he

by

A

binex of wcodlpng Exat has  pkeen Jdeliplited as & leccal symbol bleck,

tenal symbhols sce of tne fore =%, where n 2 & desipal integer Lrow
th 5535, iRclusive. Examples of loofil symials are:

1t
275
595

1945

A lomal symhal altpeh in dzlianited [n ene ol bhree ways:

1

i. The range of a luaeat symbel biazck ususlly conslsks af  Lhose

stzatemAnts  hotwozn teo nommally—congcriacbed ayebalic labela

{mps Figuee 3-1}. Hole thal a atatement of the fore:

ALPAA=EEXPREZEZDH

is w Alreer psafgnmenl statement [Fee Beatlen 3.%) bnt deen
nnt orceéate a lakel and thues does net delfalt the range of 2

imcal eymol blaock.

2. The range of a laral symbnl bhlock 75 warmally tarminsated opan
encapntering 2 JBSECT, CHECT, .NSECT, 40 (HESTORE Alreciive

ip the source proavam (Eaea Figurae 310,

1. 7The tesge af & LoseE]l  aymbwl blacyw s delimited  Ehroogh

FECRD-11 direcssives, as fnllaws:

Startinpg Arlimicoe:  (EMARL LSE {gee Jecklopn §.2.1)

Yerslen 5.2, May L3944 a-i1
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S¥MBOLE WHD ENPRESS[OME

Fnding #ellmiter: JYNABL LEBR
at
one of kEha Fallowing:

Symbalic labnl isaa Factian 2.2.L03
LFSEQT (ser FEcction RLUVLL)

LLEBCT [sAe Seatlan B.7.2)

JREECT (gee Eectlion G.7.2])
BEZLTORE [gee Seckion &5,.T.4)

encounkbars]l &fkec a LDSABL LS5B  (saa
Sactlen B.2.21.

Locgl egymbels peowlde A zopwenient =%~ nof genersbing lanels  fak
branch instrucklons and wether auch  peferesces witikin lozal symhel
blocks, DEipg lecal syrbols ceduces the poasibliity of  awvebale with
meliiple Selfinllblene Eppesring within a4 usor procranm,  Fn osdditien,
Ehe wsa of lozal symbols dlilecectionkzs entoy-Doint lzhels frov iooal
lapela, &Since local symbals capnat ba veferenced {cen vabzlde Lheir
raspectlive local aymlirel blecke. Thus, lacal synhnls 2f Ehe ssme nane
can  appaar  In cther lecal aymbol Ylocks witheok canflick.  Logal
fywhols do ok appear in cross-refarense Zlgbinge sad  regilre  lexs
aypbol  Esiple gpace Eratr other type2 nf =ymhbals, thatr uvse is
Eeconmended,

When deflning Jocal symhols, use the rapae Feom LS ke 2999292 First,
Local s=ymbnls within Efa ronge IPP0EE throuog: 655325%, inslusive, can
De gepkrdted autametizally as a Feakara af MACRO-11. Such  iacal
synhols  are ossful  in the expanslen of assras duclag asseanbly [ssa
Section 7.3.5).,

e gure ko avold multlple defirltians of larpal swmbals withis the s:ne
lacal syrbaol  hleck., Par exsmele, ' the Iercar awmbel 165 13 deflinzd
twn or mara times within cthe gane locsl  gymbel block, eazk symhce
cepregenka a different  agdress walews., Such 2 melbl-~definzd symbol
cavges an erret code [(F) to be cenersk=zd in trs amsarbhly C istias.

For axamplaa of local symbole arxd lacsl Symbol Lloszks =25 Shoy  appear
it a scurce proegramn, dee FPlguee 3-1.

1 Ft
2 r Zdmele 1llwatreidion of loval sweboisd bhe weeohd slork d0 delimitag
J F Buw iha Lekel WCEFIPaS,
4 [
=
& 0dpolr  013W0E  KCTPRERL RAW FIHF IRTrkG Fradns 10 iERLrs wTém
Qe DG
¢ oBronds  bpmelo 1% CLR CROL4 jClEs® 3 hard
B SOG0Q4  J30R2T CHE Eda4TRHFLR Filank & 4k kce of arspg
LA T
Wooocaoky  Pn13q4q NE ik FItorate LF hos
EE Fral? dm ta racFare rofc Liltlalizelica
L
2 00304 G138 KCTFR%E1 HAY 1TAFFR-2RE iFOirk %0 daws mfiorods ATEa
LT T ]
LE Ddgn  od3din aks TLE 1RGO E iClemr ERp mrpa
1# Adpcay  grgazy CHP Rar* i HFFAT iTeat 17 2t Lak &f armw
Qa0ddnc
15 Da0d28  Ad13vy HHE 1t Sltarxis of Pot
I o QQaie? :33:] o JRdburh 1F mc

Flguee 3-1 fssemk]ly Listing Fhowliy Local Spabnl Bilack

-12a

I
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RODREGETHE MODES

5.3 AUTOEWMCREMENT MODE

Fatraat:

(I

The conkents ol zhe register (F5) are  incremented  Imwedlately
heing weed m2 the address of the qperand lsac Mots bhelow).

Exanpies

CLE

1+

CLE

CLR

LB

Mo

(RATA: sBach instrustion clears
B4+ sthe word =t the addraas
A1+ sepantalned 1n the EQEEiEi&ﬂ

pregigrer snd InfEsmants
rthat registerts contenks
rhy v,

HOTE

Ceckaln special lnatruclicnSaddeess mode
camhinations, wihlch are rarely o never
aksd, o nek aperzbs the same an all
POPF~:]1 prooefasars, 35 dauzclbed below,

Ia ®he avtotnerement modo, hakk the JHE
and SEBR instrestiang agtalnorement kEhe
ragishar hafore its uge on the PRE-11-44
but nat onn Ehae PDP-1E/15% ar 11,510,

in donble aopecandd Instew=tians having
the addrazylay Laxm Ani, (Bn} * 14
Bn,= TR} whera thr SRNroE agnd
deatination registers are the ssse, the
source operand gz evaluwated as tha
antoinsrementad ar aittndacrapented
walua, But the dostinazion realskef, at
the time 't 18 used, 2tfll «~gntaiss Lhe
ariginally intanded effective addross,
In the follewing ermeraic, as aexccub:d on
che PO®-11/48, Regisker R otigipmally
contalws 1BER):

Bl (RE)+ pThie guantfis 180 18 mowed

rko Iotatlion 130.

Ao, = [RE) :Thae gquaptity 12 is moyrad

ren Iocatinn 1R,

The wuss nt Eheas farmo shauld he
aveldrd, sinze they are not compatibie
with *he entire family aof FOEw1E
rorepSst B,

3n erForl cade (X im acknkad  Iin the
agegemhly Llietlng wilkh sach astructicn
whizh is npot compaklble Iz &ll
sembars of the OE=11 Familw,

aiter




ADDRESSIING MODES

3.4 AUTOINCREMENT DEFERREL MODE
Tormak:
BIEALE
The reglateér (ER) conkelsas & pointer o che addrass of the epatand,
The @uaulencgd pf  ths reglshar are incremented afber Beaing uwsed as

printer,

Bxample:

CLE BiRAT+ ;vhe contents of ceqister 3 peint
ita the address of 5 werd bta be
releatred befare Ehe conbkents of Ehe
sraalster are incremented by tuoe.

.5 RUOTOIRECREMENT ¥MODE
Formek:
~(EH}

The ccntonts of the reglater [ER)] are Secremented befare belng obed an
“he address of the operand [see Wokd 12 Sactlen 5,37,

Exannl a5
TTR ~(R@ imectemenl bhe conkenle of ke speci-
pEleat register {(d, 3, ot 2) by two
LR =i} sonfate nsimg iT9 contants —_
CLR LY rae khe address of che waord En e =

inlearod,

St AWMPAODECREMENT DEFERRED MODE
Format:
A-[CR]

Tha cnntants of the reqlster [(ERY are decremented bpefore belng weed as .
& poloter Lo khe addreds of che aperand.

Example:

CLR A= (R3] roeceefenlt Ehe conkantd of
rTegister 3 by twe heforn
susling 1ts zantencs ax a pointer
1ta khe mddress of she word En b
icleared.

— - S———— ————— ————— ———— —— o —— . W TR 3 - - — R - ge— I S — e . EEEe m e
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SEHERAL AGEERMELER DIRECTIVES

-THTLE

f.1.% LTITLE Direcliive

FoEmat:
-TITLE string
whare =tTing _rnprr_':.l.-:ll'.s-:
ha 1densffiler of wpe or aare Padix-Z¢ chara~ters.

Br jdantifier of ane or pore B-his D0 Pulkinalionsl charazker
sef (M03] characlers. Any MOS charscte? ydsk be precaded by sid
Baedix-52 charactars. o

Bapendix A.2 contains a table sf Radlx-58 characters, Appesdln A3
rantalins a kabkie af MR characters.

The .TITLE digpective mztighre & rame ta tha obhjact  aodwle, The nane
assfgnad  is  Ehe Elesk 2ix nen-bBlank Radiw-50 chatackters Fallewaed By
notional chazackera frem the M0F, M&QRO-L1 Lgnered all =paces  andior
Labka wp ko the Fits: non-gpassfach-btab charanter fnliowing the TITLE
ditentive,. Any charecters eyend the first siz Hedls-58 CheYschers
ara evaluated For WS legelliy.

The nama of an objeck soduia | fspecified  is the JTITLE Alrewntive)
appears  Lx the lead map - produced sk link Eime. This iz also bhe
maduie nzme which the Librarian will recasnlza.

IF khe JTITLE Sirectlwe 13 not spreified, HACRG-11 asslgns ths defanlc
hame  JMAIN. to the obieee module.  IL @#ore bthan one TITLE dircotive
ix spocified in Lhe @oarce gragram,  the last (TITLE directive
encounteres durlng assenbhly psss L establishes Lhe name Lor the enticse
ohjeat mndnlz,

It the .TITLE Airective la specifled wlthout an sbject medule name; or
if£ =he firus non-spasesmdn-tabh sharacter in tha object acduie nams 1a
nst Badixe30 oharacter, Ebe direckive lg [Gasqged with @n crror cade
(h) ip the aunembly Zigkfasg.

SBTTL

£.1.3 L.SBTTL Direcktlva

Formak:
JERTTL avelnsg

wherte: skring representz an Wentlfler of ane or mars princtehle
T-bit ASCIT or 4-hik b Maltinatlional charackers.

Verslon 5.2, May L9E4 615
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GEMERAL AQSEMELER DIRECTIVES

Toe LEBTTL direcelve s osad Eo praduce & tablo of monktente
immedintely preceding Eh: assemhly  lisklpg &nd  to priot the tegt
focllowing kv (ABRTTL cirecblve on ehe serond line of the header of
2ot page  In the lletfing. Tam subhaading in the text will ke JTistes
unbll altered by 2 subasgoent .521TL Sirective In the pregram. For
swgmpla, ktha divecklive:

LEETTL Conditicral amssemolles
nauges khe kexb
cenditinnal azgembl o=z

s be printed as the second line In khe thesder of the asasmbly
1lating.

Caring ageembly pess 1, @ Etable of contenks contairing the Ilps
sAquance numbecr, the page npupher, and  the Laxt asconpanying onzh
SERTPL Airantive {2 prinked for t=e assembly Jisting. The ligtizyg nof
bhe eeble aof emontents s soppreasged wiisnever an CHLTST TOC diecscihive
is apocentered 1= the sour;me program |[Rea TabIe G-2). An emxanpls of &
tabkle of congents llstlsg le glown in Figure §-4,

MTTEMT - RT-1] ALLTI-T1y ERT SE MAALHL JC%. 00 Saturdav CO0-fAan-63 3on
TeBFLE &7 TCNTEMTE

a5 - 1 SETEUY - Singls charsctnr oudsut EPT

al- 1 ETHC"0 - Beswt TTRLSG EHY

- 1 ARTARTCH - Aklwch %0 Léreiflisl EHT

=T I 1 JETTITCN = Zetach Trom m z4a-ci-ml FEHT

Th- 1 JRTFRERT =~ Mraial resschse TRT

Th- H SATETAT - Return mclbi-terminel ddutem wbalus ZAT
- 1 HTTIH - Scndlw cheraviwer Lnsut

T 1 ATTLHLET - dek a echarasier Toce 1he Pied LUofFoi

Nl 1 TTREET - Roawl baveinal sdwlun Bitwe

£9- b | MTTFU? - Sl4dle charfecbdr auisdb

g - 1 STREET - Bkor ard deisch ell twimindls sibketHed 1o & cob
&3~ 1 FOCA®E OCQUEHEC TeST fURAnutb larc

Flyure 6-4 hesembly Listing Tahlae of Doakents

ADENT

BE.l:& LIDENT Directive

Bormat:
JINEBHT  fSetripas

wherod  string raptesents A Azrlny  af  siw or Fowser Ao iy« 53
mharncters which eskaipllsl ece program identifizcztion
or ywersian aumbar, Thile giclrg Is  incloded "in khe
#lebal  ayrbal dirsctary of the sbject rodoele and Is
printed In the ilnk mag and likrarian liatineg.

T
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GEMERAL ASSEMBLER DIRECTIVEES

s J reprezent delfmiting charmsstezs.  These deiiriters sy
ke wany palred printfag characters, other tiran the
egual slgn =}, the lefe angle brackst (<}, or  Lbe
sepicolenr (11, a2 long as the delimicing character is
pot conbaine? within the text sbring lb=mell (Eee  Hakrm
in Seofiom £.3.21. If Lhe deliniting characzers o
neb mateh, of 1f an iY1imgel delimiklng character  is
agad, the LJIETMT direcklde iz Plazgqed with an arcar
cods fA] in the aszexkiy Listing.

Ie addition ko the name assighed lo kite obiect module with khe (TITLE
direckive [(9aa HSseoticen R.1,J)1, Ehe JITEMT dirfective &llows Las user R0
iabal the abject madale with the progearm werslen nombar.

An exampls of the _IDENMT directlee is shown belows:
JIDENT Argl.pg)

T charscker atrfsy 15 monwartsd  to Radlx«5@ represantbatlion and
inzluded i Lhe 32lobal sypbol divectary of bthe abject wodule.  This
charzctar string aloe sppeats in tha lipk mep ptodoced ot link  Time
apd the Libeatlan directnry listlngg.

when pore than one JIDENT directive is escountersd in A given pragcoam,
the fast aush dlraecrive =nceountered establishas the characler glEing
which Formz part of the object podula idertificetlon.

The EP-12 liaker allows nnly ame JIDEWT sbripg in & [frodCdim. Tha
Tinker uses the first JIDNEHT directive ancounteesd Juging khe Elrsk
pass ko 2atablish tha character atrisng that wilil  be identlpled with
all af che nbj=ck modwelsa,

Tha “5x—11M te=k builder atigws ao JINDET strimg far  each medele  In
the progeam. The TASE Buitder usea the first J1TENT dieectlve 1w each
module to eaiebliah the charac:zer skving Ehat will bho identiEfed  wlEh
knat postale., Eike the BT-21 Linkast, the #5E-11M Task Auilder umzs Lhe
JINENT 3lyecbives ennountercd on the firat pass,

-PAGE

5.1.% LPMSE Directive/Pages Ejacklon

Format:
- BFAGE

Ths .FaAGFE Airective la used within Ehe scarce Frogram o parform 4
prgn  aiaczt =t desired prints in the llgcing. Thils ¢ireciive takes no
argzpentz and causes a  Skip ka che Eop of  the hnex. Dage wh AT
gRocunteTad,. 1t mlan sauBes the pagr neaboer wo be incremenied and the
nn sequence counter to bR clesced.  The (PAGE diractive  dees Dol
appear fn the listing.

Whewt uged within & macre A=Eintcicn, the PRiE dipeclkive 13 ionered
Juriry the assembhly oF the macrs definition, Retl=c, the paga gjeat
speration is performed &g the manro ftself Is espandsd. I RRin vase,
the pege nusber 15 alsn innremenzed.




GENERAL ASERMAL¥H DIRECTIVES

Bage wirchicq 15 accowmplished in three nther ways:

i. After ceaching & count of 5B Linez2 in the tdiscing, MACROD-12
agtomatlcally  petforme & page eject ko skiy ovRr  page
perFerstions o Mne priste=c papar and Lo [ocnulats
teleprinter autput inte pagaa. The pagae ruember la nas
coanged.

s A pane elect ix parfarmed when s form—fesd rnharacter ie
cAFaOUntered. If bkhe form-(red chatacier sppears within a
méorn defigltisn, & page ajoct ooowes during kEhe sssembiy  of
the padte deflpition, but nat Suring ehe cxpansion of Lhe
macio ‘kxelf. A& page efeck resuleting £rom  the pse o Lhe
form-Lesd characker asunss Lhe page ounber to be incremesked
and the line aeguence coontar o he cleara=d.

Ie A ooaga eject 18 pecformed  whon  ereounterlng & sew  Sosrca
Film, In this c&ze the page nomper 1S incremented apd the
line seguerce connt is rezstk.

.REM

G.l.% L.RAFM Directlves/Begin Rematk Lines

Formaks:

<REA commsnt-zharacler

wherz: commant-characker reprasants & T-ble ASC1T or R-kIit LREC
Hultlnational Sharaoler tha: marks the
end @l Lhe vomment hloek wheps ihe

ahafacler rRodours.

Tha .REM directive zllows & procracmer b2 lus=rt a bleck of comments
into @ MBECRGS-12 sautTen preqrau wikhout hzwlas 0 precede tha Conment
lineg wicr the nommant chavscter (;), "=p Sext Deblween Lhe speoifisd
drlimiting  charavkers  is treated a2 confenks. The commonks may apan
any umber of ilnss, For axamplas

Sk RANATE axd-iple

v = EE 4

Bil the tewt theb resides here is interpreted by MATREO-11

Ea ba fommeht Lines unkil znother Moer2end charsskar 19
Eound, Any chatacte: mezy ba uszd in place of the amperaswad.s
R B

«ZHE

B.? PUNSTIOF DIRECTIVES

The foliowing functlon directlves arc inninded du a gsourer proaram Lo
irvake or Inhiplye cervaln MACHI-11 Functilong and operatinns incidenkal
Ex the asmsnbly process Ieself,

verslon 5.3, May TG4 E-23
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SENERAL AGSEMDLER DIRECTIVES

ENABL
DSABL.

f.2.1 LEWABL and .DSABL Diractlves

Pormats:

«EMNAEL arsy
LTRRERL g

Wikt ez ara repregents on|m o nors

Fothe apbicnal  syolialic
argunents dafinsd Ia Tadles G-

r
=3,

specifying ay arpwmsnt in s JEMABL/S.DERBL direckivs orhar than Eioss
listad in Table -3 aaugem thak diractivs to be flagged with an error
poda (A} in the assenbliy ilating.

Table 53-3
Symbolic Arquments nf Funetion Cantrol Directives

Y T =r exaEe—

ATgumenk Mrefaui t . Tuncticn

R - — e

=1 Clsahle Easbling this Functlan produces  abaolole
ninary apgpat  in FILES~1l format. T
comyirt Bhts output  ta Fargatted EBipary
Eormst [as emguirsd by Ehe Abecluta
Loadne) . use The FLE utliirty.

L rjeahla Enakilng this function causes Al]  relative
addresses {addeess mede A7) o be agsemb]ed
ad abgelube addresses  {addrass made 37
ThiE Funcklon s useful dutlag tha
dehugging phase of Rrogrum dewelobmant.

oA Dizakie  Tnahlimg £his fumectler cHuE8E  Fourae
gelomns  frum 73 to the end of the llpbe, ko
be trealesd 53 a ooepment. The Mmort opomonen
use aof tRis Feature is ko pernell seguence
rumberd fa oard celvmns F3-04.

CHFP Zanakle riesmling khils fumckion irkhibits thn
gengcrtlon of crags~refarence osutpub. This
funsokicn anlwy hasa maaning
nTasns-cefefente ook put generalion ir

speolfled 1n tne command string.

=T Li=ablea KFnabling Ekls functinn cauzaes  £ioating-
goint truneation; disakling this function
capses Floating-pelint rounding.

Lz Enakim pigehling this fonefion causes MAIRI-11  En
oovert all ASGCII  1nput B0 uppRer-T35e
befaore proTesFing it.

A5 cam— e i m———

{oonkipeed on next pag=el
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GEMERAL ASSEMBLER DIRECTIVES

Table 6-3 [Conk,!

Eyabolic Arguments of Funcltion Cootkral Oirontivaes

ar

Argument Tefault

Functian

Limw Claable

L3g Clzahle

i
£a
re

Nimabkla

R Entzbla

LT S

An exampla of the JEXNABRL 0 apd .35AODL LD
clrectives, ax  typically vaed In = seusroo
Program, 5 shoawet in Flgoce 8-9,

This arguzent, 1f wnahled, =o3uaes B
MACHC-11 coadisianal  aesembly directzives
«IF IDH and JIF I to he alphabetfcally
o3ER Begaltive, Hir defaultk, Llhaue
dlirectives are nob gage genglilivse.

Thix argwment permlite Ehe enebling ar
dleaind lng af =] Tanal Sl bBlock,
Althourh a local synmbnl bBlock (8 norunslly
egbablished ky Aancounterimy a new symbolic
lahal, a PEECT directiys or & BRESTORD
diractive 1x the source progran, an .EXASE
L53 direckive oestabliskas a  Dew local
zynbnl hleck whish 18 nek kecmingted umbdl
(1) ancehar (FMAEL LSH 1= oncountered, ar
[ anelher 2ymbnl ic Tahel, PEECT
difective or .tESTORE directive iz
eacauntered Follewing 3 palred (DSREL LB
direcliive.

Tha pazle fupncslen of this directive wilh
redard ke JPSECTS L5 limitad ko Eloze
laatances wharr It is desirakle o leare &
grogram  sgctisn tamporarlly to stere dzta,
inllopwed ©y & rceturn ko The eriglpal
pragram =saction, This Sebporacy dismissal
of tha current prodran deckisn mav alse be
accompl LefRed through rhe .=avk apnd .RESTORE
direzclwes ises Bootlons E.7.3 amd £.7.41,

Rttempbs ko Jdefipe  IZocal symhnl s in an
alkernats: progran saccicn are Llagyged w1lth
an srror osde [(F) In che assembly lie<lasg.

This arquaert, [f enabled, =aagses HACEOG=12
o gearch ell known macre dibraries for a
nacra delintelon thei mabtchas any undad ipes
evmbols  appsaring In the apecde Field af a
MACRO-E1  statamant. By Aefaul s, this
aptier 13 Adlzakles. 1f waCRO-!1 fipda an
unknewn symbel in rhs apoede ETeld, LE
gither declares & (U andafines  symboal
error, ot dsclares kthe symbksal  an cwkarnsl
symhiol, cdepending en tha L EYNAERL/.DSABL
gprion sebting of BREL [described helaw) .

Tilaabifing this  Functien inbhibikas Binary
autpus  wnklZ  an CEnAEL FHS statemenl I=
wrorcunnernd wlithin fhe gzme modelc,

Version 5.2, May 1344
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OpEHMERAL ASSEMELER DIRECTIVES

gF“ﬂ. If an expressiss followlpng the WORD dicgctive contalng a null  waluwa,
it is interpecked ag a zera, as shown in the followleg examplas

-=0in

LWOBT rSe Gtares bhe valusea P, &, and A in
location Sd@; 5d2, and 584,
T

speitively.

K TR

A statemenl wi*h a blank aporataez field {one that contalps a =ymbhol
viher “han a macen call, an lastructlen wremenic, A MACAC-11
dlrective, or 2 semicolan' 1la Intarwreted duoripg assembEIy as  an
implicit .WORD Zirective, as cshown in the exsuplsd below:

=448
LaBrl: 13A,LAREL rSbares bhe walie 133 in loacablon 443
rand Lize walve 440 in locobicn 443,
NGTR
A, ¥ou should not ose  thie technigue %o
5 k! gengrate WORD diraclklves becavza it may
nok he Encluded im fuabwr e PuUP-11
pgserbhlera,
d.3%.1 AECTI ¢pnver=ion Characters -
The aingle gueta [") and the doskle quote (™) charactara #Hre  unary
operakore  that ¢an appens Inm  any MAIRO=-1l expression. tzad in
MECRD=1! axprossipns, these chatacters favsa a la-bit sxprossion value
.-'F""'l;.. to he genseated.
When the singla gquote 1% used, MACRO-11 takes tha naxd charsckzr  In
the axprossiah  and converts §E from its 7-hiE ASIIT or d<bic DET
Mpltinational waluye te a 16-BHit euxpreas’sn wvalua. The high—order hytre
af tha reseiting sxpression valee 19 always zare (4], Tae l4-bit
walue ig Lher used a= an ahsnlute tecn wlthin the expresslon. "ot
eexaAmpls, khe statement:
pMOoY [ P o]
mewee T*he following 16-hit espresslion weiue inko register 2«
-
M0 [ Q1GEI000L
t---5-!-:i.|:|=|r. r Walp= oF ARECIL A
thius the exrpraession A zeBulEs 1o a walue of 101{8).
The single gupte (') chazscter mask #ot b Fallowed by 4
carriage«raturs, nuoll, [EEIUT, line=feed, or fomm—feod charecter: 1t
it s, an &tror oode (A) i5 generated In che assenply liating.
£

ver=lon 5.2, May 1984 B-2h
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GEWNERAL ASSEMBLER DIREOTIVEG

When the doubls gueetes 15 uaed, MACEO-11 Eakes Bhe mext tws charackars
1n the exproecsion znd fonverts Ehem Lo a l6-Lik bGilnary expression
valne Iros bhelr 7-bib ASCTI ac B-bip 2EC Fplelpaticonal valaes. Thia
la-ble  walus 15 thes used &5 an absoluie fters wiilkils the =vpression,
For eXapple, rhe sStatompnnt:

Hoy $TAE B

worat the following 1o-bBid exoredsfce wvalos Inte ragistar A

GLINOG1A ALa0nGL

tw#ﬂiﬂar? Yaiun of ASCIZ A

Bitsry Yalun af AITIL B

Thng Lhe exprecfion "ABR reselts in o vwalos of H42181(B:.

The double quata (%) cRarecter, 12ke bhe dlzgle quate (%1 charaster,
fiugt pnt be failewad &y o sarriage-return, noll, RUBOUT, 1ine—Fecd, ot
form-cteed charvactker; £ ft Iz, an =rrar code fA) is gepnsested in Lhe
ansemzly Listins.

The ESDII caaracter set 1z dlsbtsd  in Appendix BUIL Tho LEC
Fulrinatianal charseter sot 17 listed in Appeadix &.3.

ASCHI

G.3.% .NECTI Direcklue

Formet:
LA20E1 futring LS. sEring nd

where: alslsg i3 a skripry oF prlinkeble 7-bit ASS1L or E-Bit DEC
HplElnatliopal charecbers. The =<werctical—-t=h, nuall,
Vime—Faad o BVACNT, and a2}l othetr noen-printable ASCII
charactnrs, oEoopt. marviafe-rekarn anc  Earm-foed,

2308 an error cofs {I) LI uwuz=d in = SASCIT mRring.
The rarriage—reenrn and  fotm-fesd charactere &re
[lagges wWikh =m ecror - opde LAY heoausa tirese

charantars  and ke go&sn of the line, otRwerting
MACRIZ-2T From drtegting 22 metrohing dellmleer akb  Lhe
ehd aF =he charaster seoring.

K i represect delimlting charackers. Thase delimiters ray
De any paired printlngy characters, othar tThar tha
ecual gsign (=%, Ehe lefb zagie brackee (€, ar  the
gernicolen {r] [sez Nete at and af sectiondl, a3 Loy ag
Liee dellimilinmg characze: la oot containegd  withiz  the
text skrlaog ftmalf, 1f the delimiting charpoizes do
oot mateh, ar 1f an 1iisgal deliniting Chazacksr is
used, Ll  LAECLI dirpcrtive is flagosd with an error
cade {a) in tha sizgembiv lletling.

Verdion 5.3, May [0EL LG
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. GENERAL ABBEMBLEL DIRRCETIVES

The ASCIT dlrective tyansiacss: cnaracter  strings fres bhele T=hRit
ABECTE or B-kir DEC Miltimatiossl sgulvalents and stoares them ik the
cbiecl modais. & nan—prinelng character cap be  expresszed oaly by
enclasing Lea egolvalent aotal value witzln angle brackets, LBach 2et
of angle Lrackets so wsed repros=nke 8 afngle cbharacter. For ewszile
in Eka fellowing skabemenls

N Tod SR W AR e R | A 2 ]

tha expragsicns <153, <As3Er, <52, and «d> cepregenl the walues ol
non-printing «harFacieks. Each brarcketad =xpresglen mest rsdoce o
wight bika of abeolutes geta ac l23s.

Angle brazkets can be embadded bebwsen delimiting chersclhera 1o Tha
ohatactar string, but  &ngle brackets  s7 oased do osobl Kake on their
naual significance as delimltsrs Ffor non-pristing  characters. Tor
nrample, the statement:

JARCLD AR ZexprasslonFnREy

containg s single ASTII charaster String, and perleems oo evaluntion
of the embedded, hrackeked eapreagion. This use of the ansle brackels
iz ashown in tha thitd example of khe JASCII directiva halaw:

JREDIT O SHELLAGY ;oborea tha kipary represenkabion
jol the letters HELLO in [iwe
reongGecdabive bykes.

JAS1T FABRCS L1541 3 SDEFS ;Etnrers the binary representatlon
;of the charnarmers A B, C,carrigge
seaknen, 1ine fepd, D B F in sighr
reungecutlve bytes,

JROGCTI SAadla»RSd iStetea Lthe blnary raorpsectation

et khe characters &, <, 1, 5, »;
sand B In six canssculive bdylad.

HOTE

Tha semicalarn {:} =nd eguel sigh (=1 =an
ke ased gr delimiting chuarackers in Lhe
gtrisg, bokbk vares mest ha eavercised In so
doing bananne of theoir algniflecance az a
cammoant tndlcatar and aisiqnment
cperakatr, recpactively, as 11lustratbsd
in the e«gamples bolow:
JASCII JRBC;SDEES :ateras the hinary
srreppresentetion of
jthae charachsrs
e Hy O, Dy E, and
sV in alx
jroneecutive bytas:
pnot fecopnendad
ipracrice.

yarsicn 5.2, May 1534 B=27




6.3.5 .AMSCIZ Birective 'ASCIZ

Farmsts
JASCEE

l vhera: gtrins

GENERAL ASEEMBLER DIRECTIVES

SAECTY SRECS ;DEF; iSEsres the binary
srapreaentatians of
;the charackaers A,
B, BRd T 1n Ehree
reamsecutltve bDytesg
rthae charackera I,
jE; F, and 2 &aro
ibredked aE &
FOCAGREN .

ZAELRTI SRBC/uDEF=- I&Btores the Ginacy
;rapredentation of
ithe charzaskers b,
By C, Dy E, and
P in 5ix
ieungecutive hyres;
ik recommended
ipractice.,

An egual  =ign iz Eraeated aa an
azalognment ocperator when it appeara aa
tha Eirst cheracter in ki ASCI) string,
ax illasmtrated by the fellowlng sxample:

LASCET  =lRF= iThe diresk
jasgignmeant
i0PETAC1IONn
iZBECII=DET g
sPeT Eormed, and &
pEykax srTnc [[F)
$i5 generated upon
jepconekar ing the
Feecong = algn.

-

detring LS. .0 string 0

is m s5tring &7 printable Y-blt ASCII nor E-bkiz nRED
MolEinatiprna? charactars. The wvectlzal-tak, nmull,
Tinr-faad, RURDUT, and all olbier nea-peiztable ASCIT
chagaecbers, Extapl carrirge—refarn and farme= Leed,
cayss an arsor cede [T 3L uszed ln mm LASRIE s=ring,
The carrlage—-return anpd IZorm=-fesed characterz are
flamned wit: sn error vode [AY boopusa they anz the
scan ol bthe 1lne, preventing mACRO-!I] From detecting
Ehe matohing daelimiter.

Varglon %.2, May | 5Hg fa2
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GEMERAL ASSEMBLER DIRECTIVES

Tahle #=6 [Cant.)

Legal Condltion Tests for Conditiaonal Aszzabiy Directives

Condicions
EEE{{iba onmpEement Argamants fssemhle Blook If:
Lo LiE Two 7-bit ASCII Aegeenka sce  Idesklcal
or 3-bic DEC [wr Aliferenk}. The .IT
Holtinstlanal iCH/.1F NDTF congdicicnal
mAanro—LEype direceives Are ol
acgumenta aiphaopeticaily case
sonsiblwa by dofanit.
The ucar may enzble these
diractives tn ha S T
gendltive =y usiny che
, FRLEBRE dELinn [
LM} .
HOTE
L macyo—type argumant (which i3 & Eorm
of symholic argunent), a1 ShowWwn helaw,
i ooclosed wilikilh angle Drackets oy
densted wlkh am  sp-artow @onskractian
tapgs dascribhed in Bactinn 7.3,
Ry T
L
Ar example af & condltlonal 2paembly dlrective follewa:
LIF B0 ALPHA<] rheagenble bBlock 1L ALPAA+1=D
. ENTE
The two opetalore & and | hawe specin! maaping within DF  &nd  WOT
condltiong, in that they are allowed in greuping synbnlle scgumenls.
) Loglcal AYMD operabor
i mogloal inclesive OF operaéocc
For agxample, the conditilonal asgembly stalement:
LI MF sSYWl R S¥RI
. ENDC
teaulta im kthe assemhly of the condltisnal block 1f khe symbals  BYMI

a2nd 3YMZ ara both Setfined.

vertsian E.3, May 1994 f—hE




GEMNEZRAL RESEMOLER DIRECTIVES

Hezked pondltiofral dirscstives

Sengltinngl Assemhly Rlrectoiva
Taondltional Asgemlly Birzcbive

zake the

farm: .

B P

BB
For ex=nple, the following menditianal direckbives:

LIF mEF Eym?

JIF DE EyM3E

4

I

. ERDC
can govenn wheklier asSonbly o ko npoar. I Eha exarple ahove, if tha .
valermoel condiblon Lz w=nwabliadfied, no depper lowel]l of cymlaatiaon of * E
nasted conditicral ecaleaents within bie snagesm ooouors. :
Zach gzndlitional assembhly black muat oe  termlnates wilth  a;m JEMDC
direative, An  LEMDC  Adrecklwe encewntered cutelde a conditlonzl
ansembly hlonk is flagged with an error occde (2} In the a=aembly

liztimg.

MipCHS-11 permiks A nesting Jopth o af Thl®l canditdional ansemhly

leaveals, Any  etatemenk  khat
Gepth 1s flagse’ with an errcr

1
R g

LI B
Forrmabn e

« IFF
. IFT
JIPIT

Subeendliclenal dlesclives may be placed

Dioeks La [mdlcake;

ot an aifernate
trons fal 5.

The azsembly
2f bhe Elock

abteanpks
()

Spbheopdinional Aprembly Block Directivas

te swieed this resting level
1z khe azsembly lle:ling.

AFF
AFT
AFTF

Wikhln  2esdlilonal ooEseshIy

cody L code when ihe condiklun

., ~“hw assambiy of a pea-conbtiguons hedy nf onde within Ehs
cond itional #zdembly alock, desepsisg opon the resclkE of the
candltional teat In eataring tae bleci.

3. The wnconditlenal sscembly of & body ol code wlthin a
nromditinnel assamhly Blank,

h-"1%




GFrNERAL ASEEMBELER DIRECTIVEE

INCLUDE

G.12.2 LJINCLUDE Rirective

Fobrmal:

LIECLUDE atrinn
whers; airlm renrasombs 4 Arilimited strilng  Laat i the file
gpecification of a manrs scurce Elle.

The _IMCLEDE dipecltive iz wmad to insevt 2 sowcee [Zle witids  the
poorce [lle curgently heing used.  When tila directive iz enocunkoered,
ar impligit .peGE directlve ig Izzued, the ooresit source file g
stackad, and  the souies Plle specifiad hy the directive [z tead into
merary.  When the epd of the specifled  sowree [lle 12 reached, an
fppiinis (pane Aircctive ix leggued, the arlginal sourns F1oa is papoed
fraom khe stack, 2nd assemaly resemes a2k Ehe llae Ipllawling the
digeckive, A gourca Tile oan mlsa be insected wlkhin & Bource file
thal nag aleeady heer apeszlfled by khe JTHOLUDE directive, Tn Lhis
pase tha narlginal scuerce Lile anp? the first sourece Flle gpecilfied by
the IMCLUDE dlrestfve are stscked and  khe  secend  specilled  sauros
file 1= ra=d intn semary. Whek the and af The zacand zpucce Tlle b3
teachad, ths First spacifled guurce [ils 1= pepped from the skack  and
aggankly resmmes at tha line fallpwing khe dlrastiva, and when tha end
af thz Ffirse specified =ource Llle i5 esached, the oriaginal aource
File 15 poppsd  From  the stack and asaenbkly of Chat flle !5 starzoed
afgain st the line Follnwing the _THOZUNE difsctive.  An implicit _FAGL
direstlve precedes and Jollows each incladed sowrce Eile. The maximom
nesting level pf suuroe [1lew apecifled hy the (INCLUGE Hicectlve a3
Llve.

1f anw infarmatlon ia emfbbe: Lrem bhe gswures £ile  arguomant, defaucit
valupy ars punumad.  The defaulc Hle specificaticn for MACHAD-1T/7R1-L1
Is DEcMAC, 8ndl Lor ather systems ak in 5 okal.

The JINCLUDE dirensivye im nomedd ms follaws:

 INCLUTE AR [T RImbla0Es JELLe NACROE MWAEC
 INCLUDE Anm e EYHIORE?
F TRC LUK HEVERENT WD

HOTE

if van arg using MACRC-11 with an AT-11
npmrabing  Sysken, Lhe devlcae delvsr for
the apecliied davice that the CTRILUEE
Film rorides on must alcsady be loadesd,
elebher sxdplieiely with the HEMOR TGAR
cammand, or implicitTy by refe-snce tn
thre AdAewvies non Ehe originpal  HACRG-R1
command Iins,

Py

Varsian 4,0, May JTHE4 -6l
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MACED DIRECTIVER

Mabo defiultlan srgquments {dompy) and oezeo call  Argureste  (F2aZ)
rarmally maintain & atrler peelllenal relatianship,. That is, the
[irat real acgumant in a pagrn call corresponde wlizh bhe  flrat  oemmy
arguaesat In & macke deEinlblon. Only the =& of hkoeywsrd argumenks in
a narto call ean avarride FRis ooeresponfence Jes Secklon T.306).

For edample, Lhe followlng mazro Arfimitian eand ilts  agsoclated  macte
call contain oultiple argomsnbs:

SERLRG BEN AE,C

REM ALFHA  BETA, <CL, 3>

Arguaenta which :themseives cnonbein sppacatlng  chiarackara mosl he
enclaged in palred angle breckees, For peerple, S macka Salls

REN £Mryir 2. 400 WEY
2puses tha entire exprassion

RO XY
tp replace all cocuecrsnces of e symbol A in the mecca Sefiniclion.
AReal 2rquments within A macron o:ll are oonaldersd to e ciaracier
atrings and arz treated as a single extity 2ucing the wacrs expansion.
Tha up=atrow (") ¢anstrurtion allows argle brackets €t be  pagaed &=
matt af the avgqumant. This consbtustlon, Cor exsaple, could have beas
uzad in the abowe masre call, as Tallows:

S EK CALROV W, YRS A0 WEY

capeing the antlrs charactor shriog <HOW H,¥> Lo bBe paseed a3  an
argunaont.

Zpcayse nf the use of the wo-aresw {7) shewn above, mare must Ea Rakrn
whon  passing an asgument bealnning with & unary opstaters (70, "R, "B,
"R, “F ...). Those arguments cusc he epnslesed In angle  bracgkets (a5
shawn alow) ot MACRG-11 W&IXl read Lhe charscbter following the
up—-@Eraw as o celimiber,

BEW <71 4185, M, ¥
Tha following macrn zall:

AIN 14, WEV SOV LTS
containn only twn arquorents (344 and WIVTMMOV O £, YA, kesapsa Ehe
up-mrrow  i2 & wnary operater  [@Weo  Feption 301031 amd DB DIs oot

nreceded ?TI_;.-' an argumenk sepaTELEC .

A= ahewn 1n the examplex sbhovs, spaces zan be wv2ed wilhila  besckefed
arqumant fenstrachions te inoresse Bhe Reyglbkll1lthy of Such 2LpEeEalans.

Wazp S«kic D30 Meleinatione? charcachker gwl [MCE} 2liaraciet: are  vEad
in  arQument aLtrings, they nust be eatlased In angle Bratleta (Cx) or
thr mrgument delimib=r (/) adalbk be Frecaced by an Up-arTow HA Tha

Eollowing are legal uvses of the MIS charazters in the acgument 2trleys
fThIs Skeing ssn fanlain M2 eharactars:

“FThie aktring <an contsin POE characsers)s

=l
1

Yergion 9.3, Yay 1984




HRCRO DIRECTIVES

T.3.1  HMacro Waaltneg

Hagcroe restlng otcurs whers tho expesnsion of ene macre Incladea 3 caiz
ta another, Tuwe depkh of nenzing =17nwes dependz upon Lhe amoank of
dyarnin peretry dsed Dy the Spurce program keing aszanbled,

T 12328 an ztgument cantsleing iegel arqumert felinmiters bta mezted
ma2ta2, eftclose kra mrgumens in the nscro definlbtion Within snolw
hrackats, 5 shoewn in tke coding secucnoe helaw,  This  #wtra s=et of
angle brackets for  eect eval  af pesting bs reculrad in tie macro
arfinfricn, nobt Liv Ehe macra =221,

SEADHO  LRVELI LW, M3
LEVELZ <vumlx
LIWELZ <DOUM2>

« BRI

FELIT]  LEVELZ LUY3S
nuda

ETID PZd, ahl

M T, dRL}H

« Ep D

A rall o the LEWEL] macro, as shown kelaw, for example;
LEYELL MY X BE > MOV Re,Alr

cadaes the Exllowing raore sxpansicn to aTour:

[l ¥, A
ATID 33, HA
Moy RO, {RL1+
LAy a2, rn
ALD 10, AF
Tl al, 511+
When Fasrn deliniblang zre aasooed, thie irnar de2finitdgn  oomael be

called wntil  Ehe onter mazrc has besn calls2d and expandes. For
erxzapie, [ bhe following eading:

~MalRD LV ALK

MRITID L2 7

L EH

+ERLCHM
the LYZ macre ~ahknos L callad and eurppanded untbil the W1l mAacrn has
een  sxpanded. cikowine, any rwarpe dafinsd withia Lhe LW2 Earee
definition canmet pe ev3lled and expand=d ownell LVY2 haz #lonm bBroew
expandad.

-5




MALCRO DIRKCTIVES

Thie autcratice generablon 18 Inveked omoeach call of a maero  whose
definiktlon contrins a Juasy argunient preceded By bhe Juestlon mack (7]
sharactar, as shewn in Lhe macre definiclon Delow:

JMAPRD MLENA, A,TE Mlnntalpg dumiey arquaant B pracoded By
syueetlan adtk.
= A
BED B
ADLD §i, 8
E:
- BRI

A% local svebol {5 created mnkeratiaally by MACRD-1T oply whoen a  teal
argunent ol ths =meacra osll e efener nwll or missing, s ehowa Mo
Iyample 1 bolow. If ehe resl srgqument Is specliiled in Lhe pacro oall,
Maowevms . MEORO-11 inhf5its the generabisn of a loecs?! symhel and normal
acgument raplageecnt oozurd, as ghown In Ixample 2 below. (Exzaples |
and L arz both expansziong of the Elpha oseco deflned abowe.)

RexamrlLe 1: Cresze & Local Eymbol fnr the Hisslng aryuaents

AL bR Rz rnecond argurent 1l mlissing.
THT AL

BEL PPDEE ploeal symbal I3 creptod,
ADD §R LB

SHOARE:

EXERPLE 2: Do Mot Creabte 2 Local Symbol:

ATFHA L 4 ;Samond argmmank YL Ls HpeciI!E&.
LT Rz

LED KYE sHormal atyusent replacomont aooars.
Bl $=  Ra

¥

Autamatically ceeated Ilogal symbnls arzx reskrleked to Che Elrst JI6{1#)
arauments af a mecro deilnition,

Eutamakbically vrestes looal symhols resulbleg Leos the expansion of 3
mrctn, 4a& descriked  ahove, Ao nok esteblish o leenl symhed bBlack in
thoit owm rlahbe.

Woen = omacsue maf Sevaral  argumenks  earmatcked  for automsbic locald
symbel generation, substitoting a gpecifle labal for one sucl aregumenl
rigks aszamhly eorrode  Decause MECAD-! X constrocks itg A FumEnk
auobstitution list at  the polol of macry inweoation. Thecelore, Lhe
appearance of a  lahel, the LEZMAEL LEE direrctive, ar ke (PEECT
directive, iz Lhe macTos expansion will  creats 3 mew logal svmbal
Llack. The naw fogzl swymiol hlockK eould leave loval symadal sefetenies
in rme previces hiack and khelr symhe! defipitions ip the new Ghe,
cauglyn =rror ondes in bhqie ascambdy listinas Faykhemiore, a lasa=
racrs  eXpensicn  that  crestea  luczl  symboblis in the aew block @ay
dupl icate ¢ne of the syrbala fn gueption, pausing an addltlonal errar
code (P! oin the asagmbly liating.




HACRO DIAECTIVES

Y.3.6 Feyward Arguments
Farnnmk:
Namg=s5~yin
wherao: nnEE gzpresenks the dummye aoqunent,
string teprezenta the roal symbelic arqument.

The keywerd aceument may  cot ponLaln embedded  srgomont separakota
unlass delinillbed a2z deseribod in Sackcion 7.3,

Maccns moy bo dellned wick, andfor calted with, sevwsrid acgumznts.
Wheon o keyword arqunene appears in kha durmy argemant 1izk ¢F &8 nacro
definition, bhe sprolfied strinT becones Lhe Sefault ceal wrgument at
mezrz call. KWhen a keyword scrgument appezes 1n the ceal acgument list
of & macro <all,  ‘owewer, Lhe specifled skring  oecomes  the  peal
arTgquient Ivt  the duommy =rgumrenk Fhlat mabches Lhe epecifiad name,
whebher or not bhe dusey scguncos was Aeficed with & kKeyworod. IfE a
mabtcn  Lall=, the @wntirm argument eneciflizaklon Is kreated as the aex®
positinnel real arguwenc.

Tha FES Multinallonal charsctnt seob 2an b2 wz2ed in kewvward  argumants
if prnlased In anyle brackets (€0],

Lowewuwn e araument may be spesified anywhers in Lhe  duenmy arguHent
lint of & macee definltieon and (s patk of the pusilianzl orderizg of
dargimant, A Keywdrd argurent rey al=ss be specifled  anywhers In the
teral  argumons 113t of o wacre 2all but, ir this masze, Adues no%t affec:
tha pealtlonal acdering of the arquments,

z LIST L
2 I
1 ; DeElne & macrtn having kaywards Ip dummy 3rgumank
4 o limt
e i
= ~MRZRO TEET CONTERL=1 RLAOGCY, ADTRES~TEME
7 SWNED COMTRL
E <WOED DLaC s
] SNOED ACTHES
1@ » FhaTm
|
12
H I
14 I Mow invokRe zovere]l times
L& i
1n
7 Admp =3 O
RAAAAE @aaanws JHORD n
detpdnz  PAIPQEC LHCRD B
dAA0Ad maddanes « WCRD iy
14
14 danpse TFHT AONRESaEE , BLACK =33, CONTRL=4A
gappls SAand? « HORE 44
Hapele ga@gAld WD 38
AOAFLY  “udpz «WoRE 20
&4
£l 288314 TEST BEGTK—=S
AGAKla  gagrnl HORL 1
JAAALE  2APRBEY « HICRL 5
B3RP zE  AGQAaEs LWOGRD TEMP
Verasian .0, Way 1ug4s T-14
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Tedad

Farmak:

o Dl T S0 LY el B

2
2

[T
-

Flguke Tl

jil=tl-1H-]

el BT

Jacamo
paGhd
apcocAa
LR TediTet
QAGOED
L]

HCHE Directive

Mapel:s?

wharos

label

auEal

MACRO DIRECTIVES

sheoen

[ =TV RT3 §

[ L

LA
SO g
=1:L:F
QODTeC
027 S0
POpTIT

DaDCat

it

i Evamcrle c® SFp (HASE Mirschlus

+FACRA

s

JTITLE  maRD

{EHABL
L IDT

Hul 1
_HAREG
-1F EG
_HEE]T
_IFF
-RCPT
ROF
~EMIM
LEMILE

ML
FARE
Bl Cd
REEIT
. 1FF
fREFT
|l

ST RIS
WIRED

WL L
-HARG
I EG
HERIT

JRLFT
Hor
LWbH
Har
Wi
W
R
haF
kOF
PENDC

« CRlY

JHOHS syabal {sbrings

rapresants an opblonal

raoprosonte

mgs e

soecifled,
[ ol

[BRredants

tio

tude

any

Lha

T

andfet tabk) .

tie

legal

numbar
specliled character stkring.
NCOHR dirachisr
13! ip che asse=wpbly listimer.

Jpgal

LG

HL

Al
T
gy

High

d7H
31k

5TH
g

Frample af JHARS Ddrective

statapent Erhal.

symia] .

Befatator

ICORAs

.NCHR
avmbal i
o th

o5 mat
5 flagoed =ibr

Apace,




MRCAD DERECTIVES

“ebrins®  represents @ atring of printakle  Yeble  RAS0TT ov
B-biit e Mulklnacional characlers, 1 tha
chararcer string conlalne & Togwl deparater
feommz,  spacs, andfor kab) the whola string must
be enzlazed within sngile  hrackebz (€% or ke
deilmited  wslng Lhe up-errew (7] cohStrovkinng
pxplala=d  kn Bmetien 7.31. If =he delimibing
chaeacters €s Ent mateh or 9 the erding Jalimitat
cannot be detacted Decause of a syntactlieosl errar
in Llie charaneer gtring fEmus  premdlbursly
terrinatlsg its evaluation), the LKSHR  dirnotive
is  Elagged with #- arrer code (&) 1o the assembly
li=ting.

ae (HIHR dlrentive, which can appresrc aaywhere 1n s MACHS—] ] BYMran,
5 PﬁFﬂ Lo delerasine the porber sE chatacters in g apecifliled charzcbsr
=ripg.  This direckive is uzefol In caleouleting the lenglh of macrc
Fgumant,

An cxample of the (HOUR divective g shown ir Pigore T-Z.

H LTETLE  #cEeif

2

I kAR K

L) =L 3BT HE

5 1+

£ I [llawirwte inm HCHR Sirpcllve

» ‘-

2

Ll «AAGR] ETRTMD HESIAG

14 HCHR: kkl rHESSAD

1t v kn 53

iz fA2CIT SHEBZASS

1 {ERER

11 JERIH

18 goohge HEZL B7R1K:  <iwllor

olapal +MCHE Wb HOL
i THHTH I i 5 NS ] L 11
AU 11i VAETTY sHe] Lol
iRl THE ] 143
JgnaGd %4
ki lef] 4 14
aenyde 157
LEURY
i?
i3 AdiSe SEME

Flgure ¥-% PFeample oF KOHE piractive

-NTYPE

T.4.3 HTY¥FE Directive

Format ;
'>ahela: JETYPE 3yThol, 5 enp
whare: label repressnlte an ootion=]l stakement lghal.

&bl reprasants  &ny Iegel  symbel. Thls symhel s
edquited e the S-blk addeessing mede o the
fellewing erpresnsion (asgpr. I0 a syniad is  nak
specifiad, Lhe JHIVFF directive L2 flageoed with an
s2fFat code (A TR The sasenbly 2istino.

Varzlen 5.2, May 1304 =14
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KACHRD DIRECTIVEE

. Femrasents  any leojal  Feparator  (CuMEa,  SRADE,
andSor tabl.

aexg reprasants any lagal addrede erpression, AE G gl
with an oppeede.  'F na argument i5 specified; an
cerrar oeda (R wiil appeaar iz the  assemhly

1fi=ting.

The ,NTYSE dirsctive 1z uased o Setarmine the addrassing  mude  aof

il

spanifizd macre apgument.  Henge, the HTYPE ciractlve chs: JpDesr only
wltEin a macro defipition; 1f it 2ppencs  elsewhsra, Le la flaggea

Wwith an errof cofe (O Ln tha asserbly 1lsting.

an oxemple of the uss aof an JNTYPH dirceckive {r a macta defipition
showe 1z Figurs 7-131.

1 .TITLE HIVFE
]
3 iEHARL LE
& (LIBT  HE
H
& !
T P rl:usirmtm ine HETYPE Jdirpcibive
B k-
7
1& AACAD BAYE A
I «HTYPE W41 krARD
12 -TF ED FABATE
1T L) ARG e =20 IEawr 1n redteter scds
1 . iFF
1% Ao FARG, - EF1 i¥gem 1A NGh-tEOiALA> EadE
14 -EMIC
1z ~EMIM
18
19 ppagng LT K1
[~HE-1. L} § (MTTFE ARl
SEF OO wddlTD
GIA0E0  DLDLdE e Fla-di5F; ISave i rusistrr mode
S [FT
mEy BRla-5577 iBevu in aOn-recELlpber mode
«EMOC
2%
AL aonene =1, 1 TEH™
QapaL> HTYPE  S#fe TERF
+IF ED #%E173
Hihl TEE=r -t GF iSave kn F#@ister EGdd
AT
DEUAND  CIZT4A Ay ATEAF, -TSIM kv ch osBl-rEleter RaSe
[il-di [ 0
-EHZLC
>3
g] QigoEs  QEprog  TEHFI HERD Q@
I
- LI TEHH Al

Fiqure 7-1 Cxample of NT¥Pe Direceive in Macrn Defloltion

Fur addisionar Enfermation conescnlng  addeessing medes, rafer
Chaptar 5 and hpeendix B. 2,

=)



MACHL) DIRECTIVEE

-ERRQA

¥.5 LEAROR AMD .PRINT OIRECTIVES

Feirmat:
Tabhel;? -BREOR [expr] Jtaxt
wWhere: label TRErearnta &a optisngl atakemant Yahel.
£1 pr repregents an epilcaal mupreasion whose walup is
cuUiput  Wiesn the LJERRIR Airestlve is snosuntered
during aggeably,
i donoted the bezinning of the kaxt atelng.
IexE ce2prasent2 Lhe messa4e associaked with the LER=OR
dirsntive. The text Cc=h bLe T-hit A3CTI oe S-hitb
Dwdr Mgl b fnatlonsl chartagiers,
The L TMROGR diteckiva {z used ko output me=Zsayes ko bhe Itaking filam
during asmenbly pass 2, A Jummon sne of 22l directive 1s Lo mlart
the vaer to & rejectad of ercnnRops macro =all or bo Lhe existonos ol
an  iileqal agec of condivdoens i- a3 ceaditional asgerbly. 1E the
listing file ig not specified, che .*RROA measages are oubdut to  the
confrand oetpnt degvice,

UFH:II"I Eitf:l'lllﬂl:.nt'i?l-'.l an L EBRACA l'ii':lﬂ"l:Li".l'E ﬂn}rw‘hg:e Ir;. a SOiron TJIE"JI:'."'-J
FRTRED-11 aubpubs & alngle 1ine contalniog:

1. &m oorror coede IR}
2, The sequesce numbsr of the _CHESR Adrectlve stacepent
. The walus of the curcent loeatien countor
1. Tha walce of the expreszion, if one i5 specifind
5. The sayrce Zlne contsining the TRRGK dipoctive,
Fat erarple, the Follewing dfrecbive:

«EZRRI% A 1Inwal i macts argasent

csases @ iinme in the follewing Form to be pubput to the afstine Fila;

Jz4. Loo EXp.
M, o vatue Tewt
P 51z QALLAT @oosTs ERRIR A sInvaild magcro argunent

Version 3.%, May LoAs T=-1a4
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MACRC DIRECTIVEG

PRINT

The PRI directive iz 1Sentlecal in Ffuneticon Eo the (ERREOR direstlvwe,
except that ik ls oot flagyged with che srear code (P.

T.4 TIWOEF{WETE REPEAT BLOCE PIRECTTYES: JI[RP AMD .IRPC

An Indefiplke repeat D'ook is =imilar to a wacTa dsfinition wlth anly
one durmy argrment, Az esch sxpansicn of the indefinite repeat range,
this Aupmy argueént 1z ceplaced with succezeiva  elegents of 2 real
argumant  :ist. Biace the raonme directfws and Iks aspoclatad range
are feded In-lfipe wishin the &aukcs wragesm, rhis  type of  WACED
definition and expanzlon does pot roguire calling bhe maors by nooe,
as requleed in khe exparsion 2fF  the comwentlotal mactos  previgusiy
deacrined In this chepbec.

o lndelinlte ropaat block can appear elther within or outside 2oother
macty definition, indefinlbe repzat block, or repeat block. The rulas
[ar spanifying indefinite repeat block argements ace the samc as  far
spetifving aAmcto atgjunents [sae Sectlan T.3).

ARP

9.8.1 LIAP Direckive

Futrmat:
[labels]) LIRP syrdarvument llscx
lrange vE tkdefinite rpeposk black)
.EﬁDM

ke ez label rAprasgn=s an ootlonal sdtakensnt Lszbel.

HCTE

Elk%owrgh it iz legal Zor a laoel [o aopear
er an JI#RP direzblwe, Ehils practice f=
Aimcoyrages, @apecially in toe Zame | of
nested macre dafinibions, bBocauge invalld
labkzlz ar  tahels rendbructed wikn tha
roncakestatlon characher will cawss  Lhe
macto Aitartive to he jgnoted, Thiz may
teanlt in  improper termioatliest of  Fae
macie dellmitlan.

Thiz MITE alap applies to ., AP and _AEPT.

Versplan .3, May 136 T=17
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<argument 1iaes

LAnzC

& T

MACED DTRECTIVES

rspregents a4 dommy argorant that le replaced with
muanessive  real scgumants  fron wikhis kEhe 2-37n
Brackers, IF ne dumay Ecgum=nt s spsolfied,  Lhe
IR direc bl iz fl=gne: wilks an errar npods 1A
in the zaaemlly linting,

reprebarked  any  lesgal  sapacalor {comma, =oDace,
ands oy Lakl .

reprazants a 1llax af resl argesepts sneloaed
within =angle bHracketa zhalk i o he uwsed in tha
expangion of ke indefinits rapeni range. &  rexl
argquorest ray sonsist ¢f wne abr niors F-Lit ASCIY or
ad-Lit BEBC Maltinatianal charactecs: nmaltiple
arqumentd niEk oe Exparatod by any 1egal ssparaior
foomma, space, andfoer tab) . IL ho ¥=al  srguments
are grecilied, no actinsn is taken.

TREPESEAN'E e Black of codn o ha ramealad oncs
far edaon eoourrencs: of o real se3ument 1a bhe
ligt. Tihe rangn e contain vther EAC T
drfinitiana, repeat  Tanges  anc ol “he  JRRETT
direntive [(see Begkion To1_.33.

ipdicater the end of the iadefinfte repeat blooch
- Fat=] -

The JIRP ¢ireckive is gsed to replace 4 duesy arcoment wich suspessive

raal  arjumenks

spzaiflied in an gequment string. Thin replacomant

Proaoess wolurs during khe expansion of  op dpdeflnfte vepeoat klgck

range.

An meanplie af the uze &f tlhe TR dircotive 12 ahown in Fijura 7-4,

Tabal WIRPC Direcklive

RPC

ARPC

Byl pa&kring>

tramse of lndellalete repeat brozi]

Formot:
[1abrl:]
. EHEHM
wWhere: lakel
AYm

Tarmian 5.2, May 19E4

TREF-SQ0OTE a0 '::-p'_'i-:}:".al stakaget Tatwel foumpe WAk
in Smctinn 7.4.50,

repregenis & Sumiy zrgument. that iz replased  wilith
Sucoessive  real  SEutienkbe o wiknin Ehe angle
braceets. IE =mu darmy argmmant e spesiiied, (L
LTHRED dfrentive e {lajaed with en acror code (&)
in ehe ansaciply *isking,

-d
|
k]
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HACRO DIREBCTIVES

r iEPEEBBHtE any lcgﬂl geparatur loomma , TR,
andsor Eakbl .

¢sbring> repfegents a list of T-bit ADCII ar #-biz DEC
Fultinaticnal charackers, enclesed within angle
brackets, to bwn nsed In tha oppansicon of  Ehe
indeFlrite tapeal  [ANTR. Mlehoush the apgle
hrackels are raquired  anly  when the string
cantalns separaczing charsetars, Lhely uwae is
resormecded far lrgibilizwe.

rangc repregents tha hlock of code tu Do ropeatad onee
Enf asgb goourcence of 3 charagteay in the 1ist,
The tange may contain macen Sefinielene,  repeatz
tainges  andfor  Ene  (MEMNIT Silrective [sae Secblen

EI R
. EMTH indfcmtes the apnd of the indnfinike repsab  blook
Fange.
Phe JIRPC dlreckive Iz swallable to  peemit single echaracter

subsbitution, rather than atgument sehstifwkion. ©On each ‘teration of
the ladafinite regeal cange, the dummy segguuent 18 repiaced  with
sucnassive chacacters In the speocifled grring.

En examplieo of fhe wde of the 1A% directlve iz ghown in Figuere T-4.

L «T2TLE ERFTIC
]
b SLAET HE
a 1+
.3 5 1iivstvrdis Ghae [EP ang «IEFC dipectives
& i by oveabing 3 macr of REDSD hablmw
T i
[
7 ononhd REGSI  IRF REF 1 SPLFSF REsREsR2RIrRLA BRI
L (RATHS  SRESS
L1 -EHN=
pamaEd 33170 LT T T e
EndnE2  OFA500 RRZOD AR
aEgage  oRRSED RaTs3a  RES
pAGhEL  FFTITEN (RADDD AL
gooala  GITabe FPabSS sRIS
ool ATZAR0 REDES  sEES
GOgaia  pEREaC JEANSS SAALd
GOdica ITTARG (ERDTD O SRS
1%
12 H0HER0 nEb=2d L TRFG HIBH e 4 PSR TT G
14 ~AAEIGE SRUMNEAS
i - THPBER
ppnadd  CTILLD «RAMEE  SRES
noooEd  GEIA0A0 eRDES sReS
CoNaTa  DrRIRl (FADED  SRES
aauold  G?IFEd RADED SRAS
gogorn S 2AEN eabsls  sRIS
GAGRTIR 07 ngan JRADED  FRTS
GopnTy o7 Ibad WRAMSD  SRLS
S0ARTE DTIAAC +RADED  fROS
1&
17 Agdchl JEMEB

Ficuce 7=4 Exenpie of JTAF and . IRPT Dlrectives

Yersien 5.2, Mawy Lbhad 714
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7.7 REPEAT RLOCE DIRECTIWE: _RFPT, .ENDN

Paryalr
= - -
| Iakbalc’

-
L]

L EHDE

Where: Jnhel

LER]

rango

« EHE#™
5N o
« EHDER

-hEFT

MACAD DIRECTIVES

-REPT
.ENDR

IF
-
]

lrange =f papest Dlagk!

represenkts an gpbizna}l abtatenenk lebel  {sas MHoke
in Seqgtion T.6.11.

represents  any  lsgal  edaresaior. This  walua
conirals Ebe nomhar of timea the Dlock oFf cods is
tn be aszewrled wikthin the pregram. when Lle
edpression walwe  ia  lags  than ar ezual to Zero
&) p thie repoat hlnnk 15 not azseabled. IT t=2is
afpression  bs bot  an abkselote value, the REPT
stacernant 15 Elasgqed wikh an crear code (A} 1o Ede
nAgemnbly 1ilsklng.

Topregants the black of code bo pe repeated. Tho
repeat Blaok way contaln maere deffolelens,
Tndefinite capeat blocks, other gepeal Dblocks
and/or the MERIT dicective [(seqs 3ecblon T.1.30.

imndicatas the ahd of Lhe tep=ak Llack range.

The .REPT ditective is wsed to duplicars 5 block of cede, o0 cerlaln
mmipar ol Lines, in line with orther agdres code,

7.8 MACAD LIBRAERY DIABCTIVE: .MCALL

Farmnaba

MCALL

SMCALT.  argleargl ...arcgn

where: arqi.
sy, ...
Frnn

Eedresenk tho zymbal ig namas w9f the paaro
definiticns requleed in kbe assesbly of the scores
progrem.  Yhe n2ess Rost be gepacates by any lagal
FEmAarabtor [comma, space=, andSor rakl.

-2
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LAS/RER-1IM/RSK-11IM-PLUS DPERATING PEOCEBURES

o Table B-1 (Cont.)}
i MACREC«=L1 Flla Eparification Ewitchuax
Bwitch Fupetion
MR dfnmt,) Beginaing wikh the laat wsar FacIw ila

epeclEled, continning in raverss opdar with each
such File spacifled, AQA termlaaling, it
neceagary, With & grarch of the syster macrtao
lihrary Filge., IEF a reguired macto definitfon ix
hot  fomnd  apan eompietlon of  ths geazoh, an
erret cade (U3 resolts in the agaerbly listing.
This means  Ehat a nzoer macre lihracy filz muat
be gpeclfied fi Lhe comnand llne aor by wsing the
MERCRO-11 (LIASRAEY Qfireslige [(See S2otlen S.l8.1)
priar to the =souree  filadis) rthat ua=e macros
gafined Ln khe Ilbrary L[lie.

MACZEZ-1Y AoeR nabk Pra-52an tha pcommansd 1ine for

fr“ mecte Iibraries; when a2 naw snures fitp is
' neadad, iF pAr&es che nexk ingrt Cile
rpecificaclion. If that flle azecification
captaing the S99 switoh, ik is appended ko the
froent of che lihrary file list. hs & zezulbk, A
peet macra llbrary Llie maet e specifiaed in the
command  Tine prEar ka  the 2nuFee £21e2 whilch
veguicre Lk, in rpgEr L pesnlye s Fa
datinitions.
Rt Bprel listing autpub {default valnz).
f: g JHCSe Do neb spaal oukpot.
fcﬂ:ﬁarg; Fraduoe a grass-reforenoe Tisking fope Huacklon
B.37.
Switchas for the nkject EFle are llaited Lke JE¥  and  fCS; whoat
specifiad, they apply throuaghout the epnbice command atring. HSwlbeoh
nptionz for the lisking EEle a2re XimfLed bte 2, /WL, JRP, SOR,  =0d
JHASP, Ewitches for  inpuk  Eilea ece Iimfted Lo /ML, FEX, and FDE;
the apklan /ML aspliss only ke the file ipmediately precoding ©oo
£ apticn 2o specliled, whereas the JEW and T2 nptinons, a5 noted abows,
Foon are alsp appllcable o subaequent Eiles in th: compand string,
FMaltiple soourrances ofF thr szre switch Spllowina a Flle xptcificdtlnn
mest hw aveifed, bernagse the acoempanying walaor af a Subseduent 1ike
switeh soeeificakion npwerticde biy orevicualy-spesifled waluesg, IF twn
2uch  swlteh walues 3re deslred, they can ke spazifisd in kha form
shown below:
ALTSRT:MER
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[AR/REX-LIM/RSX—1 1H-PLUE CPERATIHG FROCEDVAES

B,.1.4 DOL Dprerating Brocedures

REE-114/RER-1IM-FLUS indiestes ins readlnegsd o ancepr a cormanc by
prompting  with Lthe DUL prompt.  In response o the prempl, anier Eoe
conmand Asring in one of tho Fnrm=ls zhown Delow

PMACRDT fquml iflers] . .
FILZ? [llegpes[s/qualifinr(s] ]| Elleapen|faualifiar]s=l]. .-

2 F
oy TaMBEEHG [Aqualltlers) i tllespec | Aqual lflar fs] | [ Cllesper Auallflerle] |i..]

wraras . Al ifiers xffenor sither thpr entlos  Ccommabs =rring
- doeirTand qualifFigrs) o “he filesnon
{paramezse ruallitleray.s e Pakle B-3 Zuz @
deseripiles ol  the oeanend guelifiecs sl
Tzhla B-d4 Snr a4 dezoelpllon ot the  paramekor

quallllers.

Eilrspac iz the standzrd Lile spsmifination mhown ir
Cocklon Bod,

You 258 the ocomma !, o zepacale Llle specifisatians, AnCEG-11
cantatenaces all khe Fites 2ad Lhes merforms TH0 assambly,

Tahls B3
Lol Comim=nd Cuoualizlers

gouzl ifiar Fuactian

_|"'[|'l:l::l]::HHRH_H:":F“;.FH:E E'IJF'FEE'EEE'G ar AENEL0TaS o
a

cross-teference  lizting fsee Footion
Z.5). When the oross-raferonoa J a5

gqenaTstad, F Tinking  Filna i alua
nomaraksd, wwothior or nok okl JLTHT
Goal LELe: 1% presepntk  In Lbhe copitand
string.

FROCERCSE RETERENCE 1s the delault.

JOIRRRLEALT Cwerplides the L DCBASLE  GF  JENRITE
SENEBLR AT agsserhler directives i ths  sonrce
SOTERBLEY fary paria . Frogeam.  When mere Shan o ong argaroot
SERARDIE (AE 35T anl is nnrored, Aargurerks mesk b osnelosed

n parenklaznes arn:l geparalel Dy

il 11 | o) e R

Yan mere ospeclfy oany of  Lhe  lollowlng
drgun=sleg wilh Lhe MIBASEE or ARMARLE
qualiiizr.

Argunenl

AGSOLUTE Enabling thin fundtion cauhes all
rpletive addroszon [edidrosy pode
£7] tn bBroznnemhled 25 absalule
aldzezges laddrezz pace 37]1,

{emntinged nn s pagel

Yprelon 502, Moy 1364 Fi-
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HETS/RT=11 NPERATING PROCEDURES

sral g roprosesl the ASCIT gourne [lnbut] Flilea containing tha
gte?, ... MACACG-1] @surce prongran or  the vsar—seppl 1ed masry
gt o0 library Filed to ha asseabled. Yoo can specily a5 mAny

as siw =2oupoe Fileaz.

The following command skeing calls Cor ar assembly  that  dzes  ona
saueee  [ile nlos  the syster MACRO Library to produce an object Filu
STHP . OB =pd 3 1isting. “he Tisking goes dlcectly ko Lhe lime
printor.

EOE:BINF . OR], LPr=DF: SR, MAC

ElT antput [1le spnoillcations arce grtional. The mystenm does  nat
arostacs =n apkou=  Fite uanless  Ehe  Topmand airingt nantalns a
zpenificatlion for =haz £lle.

[iie zwshon dekecrnmines the Flle tyma nf = ocutput File z2pscificabion by
tzg nesikinn ln the nommand skring, =2 deternined By “he numhoer af
anmmrs Ln tne string. For example; Lo omit the obleclt £ile, you mUSt
buo . Lhe mpemmand strima wish & comma.  The Followinn oommand Gradlises
a Tisking, l=cledirg croza-relernncs bablaa, kak not bLinsry ahjoct
files.

* LPif0=[gourne £1le gpecgificzation)

Momice thsl wen noad net include a connd atter khe Final ‘oubtput file
spmcificatlun in fhe command string.

Talbie U=' Tints the defaslt walues Lot eanh Jile speclileasion.

Table 9-1
Serault PR Epecilication valuoes

e faplt Defan’ t DeFapl L

Fito [ icwe PilTr Mano Flle Tere
Jnjact e Hust spegify L R
Llsting Dare ag Lor akjoct Mozl specity LAHT

Lile

Cruf E] o Fush gpeoll: ~THF
pirmz soucoe TIE = Mis= spenify JMAC
pddi= anaT scurce  Same an Tor precedlaog Must specify <MAC

auuroe fi'e

Bvskan Malnhn Quwslem daviom BY: GYCMRD +EML
Liarary

Uzep MR Dz LL Llest File, Mosk speslCy MTA
Library atherwlse same a: For

nreodding snurse [ile

Yorninn .2, Hay LGE1 d—35



EETS/AT-11 OFERATING PROCERUR ES

HGTE

Sone assambllIzz need mars  Symbal Lakbls
space than ayaliablsz meaury can cottalng
alien thi= el ol | B! Lhe gy zlam
automakically oroatesa 3 temporary work
17& e5lled WRX.TMP tn provide  sxtended
eymaal tabkle spann.

Tea defzust dewlce for WRE,TEE I3 DE,
T CauSs tha gwebem o oasslgn o
diffarans Hewice, enser Lhe Fallawiog
cannand;

ASSTHN dew; WF

WoRFG: Gay iz Th= [ile-strnotured
deelce thar wil:l Held
WRE.TH™,

9.4 TFILE SPECEFICATION OQFTIONS

At asuseambly Lins i oraw need toe senrride csptatn FADRO
¥ W ¥

;Fpnﬂri_ng in tha (SR T Bt Lragrans. Yo masy al=a

dlirectives

necd ko odlrect
MACES-11 ob Lhe Tandling ol certain Filazs duclag  assemb’y. Yol

Al

zazlzfy these needz by 25ing Ehe swilches doscribed o Tabkle L

Tabkle D=2
Flles Specifivebion Jrpbilons

opticn

Uzaue

FlraTa Ligzing contrel wuwikcies; Fhese eptioms acsepl ASOLI

fHsara Gwlkeh walues 'arg) which srs equivalrenb in lancllaon
apd name  tn Ehe acguments of TS JLIST and JMLIZET
Airentiyns gpecified In Koo moldree  prograrn [SeA
Qamtian [.1.Z1. Tois seizch operbldeag the arcamcats
pf the dipectivms and remzains inp offrsk Eor Lhe
glfsire annenbly prucess.

JhiaTg Funckion portrnl swliches; these opbinns accedz ARCII

Fhsarq switeh valves tovgl whiczh are eguivalent In Fonatian

Aard naEze o the argumenbs ol the JENABRD and (DSABL
dlractives speciflel in Ehe  scurce  progree [3ee
Sackion B.d. 1. Thiz swllck overrides the argumenls
afF the directiives ond  rema2ing 1o ellser  for  the
entire azsembly pronnss.

feonbloded un next pageal



APPENDIY &

HMACRO-1X CHARACTER JETSE

A.1 A3JCII CEARARCTER SET

7,
’ Ewan T-Tik

Paritw Cotal

HiEk Code Cheracter Ramrarks

z OAB AL Kuil, tapa feed, COHTROLASOITTAF.

1 AAL 591 Start nf heading; =slse £0M, =tar:
ul magage, CONTROLSN.

1 G2 T Etart of Lext; alaw EOR, end of
addrmss, CONTROLAE,

d AR ETH End of Eextr ai&s&s EBOm, =nd ofF

J'\-'l‘"‘h mesaage, CONTRAOLAC.
’ i 1 i34 =7 End of cransmissiaon  1E%ND:; Fxuka
als TWX matci:inew, CCHTROL.D.

d AlG FM 3 Enoulcy TENCAY! | alaa WELL
CONTROLSL.

a aae 1 Acknaowledgay Aalsn RU; COMTRAOLAF.

1 anrT BEL Ringu the hell. COMTROLAS.

1 R HE tackapana; aleo FED, ferrat
effactor. oachkanzoes EQme
IFachines, OOHNTROLAH.

Z gli Hz Horizontbzl tak. CONTROLSI.

z £12 L Line fepd or Lirg seacs [new Tine!;

Pt advantes papur ta ~ext  lira,
- dunficsied by COMTROLS].

| 13 wT Waplkleal cueby [FTABL . CEOMTADE M.

] 11 FE Fao¥n Fepd En Rop oF azet prge
(FALE!. OONTRILAL.

1 AN oR Qarrlacge reltuen Lo beglanfng af
iine;  dunlicakbed Ly COMTROL MM,

1 Bi6 541 Shift nuk; =hanges Tvihhwn colar ko
Fad, CINTROL/W,

A ar7 31 Shile fi; changesz ribhen eoler ha
tlack, OOMTROLST.

1 A2¥ nLE Tata Lipk egcape. SURPEOLSR d)

4] Hal W1 Deyice L Conkcal 1: Eurns
transmikEcr "TH¥BRNZR] R, CCYTIEGLAD
(% om}.

a A2z (I Bevice aomtrnl ¥; rturns  punch  or I
apglllary co. CONTROLAR (TABE, Aix
oy,

1 2% D1 Dewlen contrnl 1 TUFTH
transmitter [SFPANEE) off, CONTRALSE

;ﬂﬂu i OFF] .

o A24 T4 Lewvice po~tre” d;  fturns  nunch or
angdiiary afF. CORTHOLST Rl
CIT] .

Veralar 5.2, May Ln9gq fi-1




MLOAD=-11 CRARACTER SETS

B R LT LY FERT LA i S —

Evan T-Bit L
Earity dzisl
HiFk Tode Charseter Pemgcks
1 B35 ALK Hanzlive 2oipowladgeg alsn  LRA,
Ewnan, COMTERILAL.
1 £ 574 Sanehrono s Jilm TETRCT

CINTHL, A

L]
o
]

Bl tnd nfF Eransmisszian hlonk: alno
LM, I.._-u_'|:|_r_','|1 2l [ m=dlom.
TIORTROL AN

nip TAH Canceal JCAMIZLIL. COHTROLA.

ar: 2y End of medium, COWTRAOLAY.

a53 SUN Subutitutp, CONTROLSE .

245 o= Fzgcanpe., CORTRILSAINIFTAE.

234 ' Filz meparabor.  CONTRILASYSTIPTA L.

=] ] Graup separakor. CONTHISSd v aa,

Heonid spfarzbor. COHIROLARHITFLUAH.
Unik maparatar. CONTRALSZEZPTAG.
Soace,

oy
et L
=1
—_
=
LUl o

a0k acrbe et apuelioprhe.

=1
i
[Pl

R L T T

[T

L

w
L
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MACRD=1!' CHAAACTER SETS

. e e

Simgle Char.

=14 Degond The i ool

Flret Tnae. Chartacksr Charactar

i IR4AGARA W aa_5ap W oregdn
kil LETTaA %) gagEis o oRERIT
X i13iopA ¥ e {5 W T x FREEIRA
T 1lelng f FALTEE 1 AEdeal
7 1212a8@ 2 42028 Z ARZE3 2
5 12434/ 5 TRAATH k] AAdEaa
. 2274403 . Ga214E . NEREI]
ausesd 13z53p Unnsad ARZEXGA Urused #AARIG
z 135£20 o a6 a APABIE
H 14708 1 FA2E3P 1 BEERIT
2 7144804 2 R3Ol 2z A@ErEaF
K 1471d4@ 3 [ gL | 3 gopeal
4 152za@ q rRAL2P 4 Aopps
) 1uhiEg 5 L R | 5 qiageal
A IREAREE [ AZif4a & CRAAAA
7 lia2sEz W pEATIA ¥ funpdn
i3 1RV i PEITEA a dAdGdR
9 171782 2 po3@sa o Gaaga’T

EE—— Y ]
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MRCHO-11 CHARMTER SETS
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APPESNCIX J

RELERSE HOTES

This sppandix oxplalne khe c¢hanges chat have been made Lz MACRO-L]
glhnee the last version teleage. Tne now Fosbures meationed are folly
documenked in chapkers <pe throosgh nine of this manusl.

J.1 CHANGES -- ALL VERSIUNG 0F MACRC-I1
J.l.1 wE. I Update Changaes
MACRO-11 now provides guppett for the R-his  DEC Mulbinational

craraobar  sek  (RCS}. A chart showing the #CE ig Localed 1o Appendix
h.

Tas fallowing directivsz  support  the musE. Tor specifiz support
infermatlian, consull the deseripricor af epxch dicaclbive.

Macoro Haction
LBEDIT dirgotive E.A.4
LASCTY direotive B.3.5
ARROR direvbive 7.5
.IF directive 5.0,1
LI DE
LI ZDW
. IFF dircotlive 9.2
LITT DIT I
LITF IDM
LIHED clreckive TeFRLl
JTRPRD dipeclive TLB.E
LSICHER gfirechive Ted.
LOMTHT Sizecklve 7.5
-RE% directive T.d.B
SPRTTI ditenkive fi.1.3
LTITLE Airective fal.2

Farther informablon on The S-kit DEC Multinablenal charactaor set i
ianarod in seckiones
amment ElelXd

aiad

3.3 ABCTI opnvecslan sharacters

a Arquments in maco Gefinitfenas and macrn oalle
3

L HeEywobd arguments

w3 d 3 e

veralen .7, HMay 14904 J-1
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BELEADE MOTES

¥E.l1 Chanaep

The opooda, CRLLE addy (Call-werturn), has been #3ded k0 She
npEritanent  symbal  takle (P3T). Thiu npondn {5 squivalent ko
the JMP addr oprade, Tha CALLRE  add: cpoode wos  added ko
carnpl rmant Lhe CRLL &ddr cpoods == whleh 1o eguivalant te Lh
JER PCraddr npooda.

The Ereviaus werkion af MRCED-11 csemé = ranqoe of E89% Lo 1275
far  sutomalble  IoosT1 symbel generzlion.  MATRZ1] OoW ubesd a
rangs ot 1388035 o G5336F wien geracating logal symbolg.

Moslk  assemblaer geheraled  Listipr Lext is rew  in
LREPe L  lawa rannr, Thig change was made Lo lncraaza  Fhe
teadabiliity af MARED-12 code. Lines of code tral inelude =l
. GOTEL ur the JTITLL dirrceive  ar2 ok canverted  Ee

LpTe FTade,

Lineg af ondr that ipslede the (SRTTL direciive are listod in
the cable af concents ol an assebly listing, evan IF a
SHLTET starement 1z Im offest at Lhe Llae kRhe JOBTTL  Llaes
dbte  emonuntereid. Yau nay sparify fhe (MLIST directivn with
the TOC argument Lo prevent the tahles of conkents Evam  hains
Erinked,

The synbol teble In printed at Lhe «ad of an  asgenibly, =wven
if kive  JMLIET disective 13 Ip eifeck. You mzy spanify the
HLIET direabiva with Lhe 5¥M arjument to preveul khe  symbnl
LzZle Fror boeing arintes,

311 page headeors ineZode che day of the weak,

Ths assrcblar statigtloe inlfosmetion what appessrs at the erod
cf thz 2ssomhbly Jdsiluy Zile has Bean sedated to lnzlodda mhe
Lulliowlag additinnal rafarmsticn: :
 Tokal mumher of wirbuel week File raads

& Tntal npumher al wlictual sk file welies

* M2ulinum anounk of visbual zerory used (o wocds and pagas)

& Slze ol physlcal oerory Frezspace [(la weyds ansd REELEY

& Idpsralliy system opd envicercient  ERAat Ehe assesblor 1z
EIJ:":.'"::i.I'I\'.:' [NEals E-Y

s Total elspzsd sLnoobty Tine
& MRORO-1Y qommand line

i FRFCT svnopsls khat Do princed In the lisn<ing Cile, aftes
Eho symbral Labkle, incZodss the pazclb akkrcibutrs.

The gmoxi7ymn numnAaery ol retamatakie Lerms  in @ COmpl ey
exprnssicn hza  been  ohanged, TRe matimum Size al an Apd
rarnrd Lhat MACRO-1! cawm produce was increased Leon 2. bytes
toe L2B. lbytes.



KELRABE HOTES

oy fhy oot ecmpare 03 files thakt have been ormetoed by difEerant
i versions ol MACAO-[: whan weelfyley whethst your code
gensratian ism cosceck. Changas that have been made for This
werslan of MACHO-11  fmestloned  akover will  ipvslidate =z
dirgat comparimon of  agsemplar DR nubput. Verlfy ocods
neneration by linklng ur csakhnilding the JGBT Elies inwolwved
and rhes comparing £he JBAV ob the (TEE Irage files.

Be(TE

Becawse the ORS Elleg peedured by this aew werzlon
of MACHC-12 are diffurenc, unzersd &L the PAT {ehject
file patch vtility) are warned thab cneckswas must de
tecomputad  on =20y obiect pabtshan asgenbled with this
aew verglen of MBLRD-11.

6. The dafrult far the LC argument has baen changed from  JDEARL
Li* to . RMASL EC.

£ 11. The folliewing .ENARRL/.DERBL vphicns hewe been sldeds

1. LEMARL LOWS, DERBE ELCM
2. LJENARL MCOLS, DRABL WCL

12, ‘Me Followlpng directives have Deen added o FACRO-11. Thege
new direcntivas are decunented in This manoasl,

CJORGER

« LECLANGH
LIREMARY
MTELZTE
SHICROES
. RER

. WEAE

E
- i Tl L Ra

)

LT}
ak

Torsion R0, Way 1954 J-i.1
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INCEW
N oweenr, 1-1A, 1-13, 5-1f%, b-LlK, Apkoinczemsent indicatar, 3-2
=25, f-34, a-2&, n—ER N-22, Aubeinorement pode, -1, 5-31,
A-13, A-38, G4, R-AZ, R-ad4, B-2, 3-1
G-A7, §-5f/, T-&, *-1F fn T-14,
P -1, T-17, T-1%
£ Ahumalaee addpezs, =2 Bese leywel , T-14
Alsslubs hinary cukpuk, (=10 o2 inetruction, ©-13
Ahmalnks aswprossion, 2=17 ocs instrustion, =-14
fbhooluls mode, 51, H-7, BRO instruyction, H-F
Rag, =7, (=4 CZE ingkbewntlon, E-13
thzolusz module, S-42 ECT insktruntion, B-14
Mosalace predtam sectian, f-42 to %Hl inus<rockion, BE-14
4-15, B-4. Sea aino LABEQDT LHIS Fnezrucklon, E-13
dironriuae EIC 1uatrusrien, #—13
AT irstruction, =13, G@=3, F-3 Einary cprrater, 3-d; 3-3, 3-I7
madivion wrerator, 1=, I-hH, @-1 Blank llne, 2=1
3”“% Hddrass Dno-d=ries, #-119 ALy inskructian, E-14
= sddrenning modsz, 51 LALEE direcbkive, 3=1d, 52, B-3%
Apwalbrnpns, G4 ko 4-3%, B-4, D-1
BRSOTT JOLEW dlepective, 3-14, -3, B-1E.
characier sckb, R-I -1k, €-4E, E-4, O-3
coanear=sicon chrracters, $-27 Lo I3 ipstruckeinm, E-13
B-2% 5iri1% inustroctlan, E-13
LASCTY diveotive, 4-1, £-21, 624 v iastruetlan, Evi3d, H-Z2
to G-0d, 4-1%, D-1 EHE Instructior, ¥-1#&, 45-31, -2
ALY S irecbelve, £-2, R=2H, EA instruction, £-16, E-11, G=3
A=A, H=d - Branch ingatruckbtloen
e LAER dirnesive, 3—11,_!—13, gddrezsing, %9, D=2
£ ) 3-14, A—2Z, 5-11 to £-47, B-d nge af, =-17%
Essambler dircctives. See Permdnent J3YTE dlrectiwe, A-2, =23, 6528,
swmhnl tahle B-1, I-4
wetaglan sumbstr, S5-1
B semblp
sEFLBI, See A EFCOT 2 bik, 2-0
llating pymibnln, a-1 CRLL Inutrucklon, B-Z2
waga o, l-Lp L=2, A-12, A-15, Caliiny conventiong R-B
G-lA, A-40, d-fg, O-T3, Charseober zek
=1 ARTIL, R-1 ko A=
ngss 2, 1-2, 6-12, 6-21, 7-15; BEC Multlnationsl, =21
-1 logqat:, 3-1 %o 1-3
Annigrmont oporator. 3ee Direct Hadlx-5@, A-5, -7
assjgnma:r aEmrator ouh inscruetian, G-3, 4-3, -2
Aanigrmons scatem=nk. See Diract CEP igatrucilon, E-13%, A-X
Aasaignrent stsbemens Tading stapdard, £-1
tntodroremant deferraed mode, 5-L, anrenk, E-1, E-3
E-58, D-I, -1 da.imiktar, 1-1, -1, E-12
EntocAdacroment tndicatoes, 3I-F fieid, I-XL, 2-4%, =5, E~.
Lubedecearent nede, 5-1, 5-4, cormerafsl ipstroctlon sel, O-3
:fﬂﬁ' 5-1, R=F, -1 Cammon exlil, E-ll
2 Rutcincraacnt Seferred pode, 5-°, Coplex relogacahle cupreszion,
h-4, 0-2, G-1 F-15
wezsion S.E, May 12E4 Loafew—-1
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Camp?ay rzlocation, 4-1, <-4
Concatenekilen naicator, T-1,
B-1, O-3
Corditianal asgembly. G-R1 kg
5-36, T-84, T-1%, -2
lawvedg Ieee, #-52
Spndlllonsl ausemhly blesd, T-1,

B-d4, =i
Condliicia? assembly Jlrwativ:n,
B2y

Cnpyrinit atercncnt, E-3
CRIASE Adrestive, F-2, h-ii,
E-d, <-%

ofogt-refarence Liskin

S : r
G-l8, E-ty B4, B-14, O-11 ki
I-1F, 8-, D=5, B=% tn §-7
CEADT directive, -1, 3-1%,
E-¥, B-14 te £-47, 9-85, A-4
Currexke lavsricn counker, -3,
d-F, 312 Lo ¥1-14, 117, E-E,
G-1T1, £e36 Lo 6-37, G-f1 fuo
G—44, F-3, B-T, O-2, -3
D oorroxr, 2-3
Baks
rnharing, S-4%
atorveye, f-:
sitnorage difecklives, §-71
CEZ kurtinazlecal chararter
sFel, A%
Argmmant T-18

ghtinzw, T-%9
B2OII momvrersiosn ohar
B-25 ko A-2T
Curment fiala, Z-4
Tirestive gupport for

.
MIhOT R,

SARZII, A-2%
ADCIE, A-is
EPROE, T-14

IF, 9-5%5
LN, BEee JIF dircctive

LIazx, T-1& Sloaarning=naint lndicalar, H-Z
LINm2, T-19 IZuatingi-onank vroraksnc, 1414,
JEZHR, T-13 E-34, G-50, O-4 -
JERINTY. Bre JERAECR dlrecctiva Troatin-rmink counding, A-1%,
M, BE-134 ﬁf31
COUTITL, &-1% Flosgbilonv-polak Lruncatian, g-19,
WLTITLE, 6-15% fl=5
Dufgule =adiw, 3-14 FLTZ2 dirwcniewe, -7, f-15, J-5
Mafanle regtlsker éefinitione, FLTA direcilve, [—71, A-1%, B-3
A-1d, n-3! o, n-14
Delerred addrozsing [ndicergr, Foerbidden fnalrucoiansm, E-173
I3, B-1 Feomat canbral, -5
Lol imdting clheracters, 3-3, G-17, Formattasd binacy, &-29
G-29, B-3 wo 2-§, K- FoRTARN - 5T¢7. =17, O-%
neyice regloter, B2 Parward r=ierenze, 3-%, -9,
Direct asslqnmesnt .15, Z-13, -4
ugurdtnr!.ﬂ.lr =2, 1-9, E-] 12deyal, -1
cetatemant, 3.4 Lo 3-%, 3-0L3%, 6-37 Fenotion fcnteal @witohed. Cee
Mreckives. Heo Termaneal vuwitehes, foastion control
tymhal tabLe Forectinn dirmetige, f-14
T
version %.7, My 1343 Lndox-

nTv dmaleucilon, H-7

Zivininh opsgikor, 3-

lounle AYTTT characler
A=%, B=1

CEAZL ireshiva, £=2, 65-14 to
2%, d=F, f-R, 2-4, f-d,

e

%, 1-%, A-1

Inficatnr,

Dty argursnt, oF, P11, =17

E erraer, &-4iR
EMT Ingbtruclion, 3-9, -4
+ BEABL divractires,. 5.2, E-219 o

G-21, B-5, 8-, @i, 921,
=1, -3, C=4, T-2

LEED dlrectlve, -2, LAY, Ped,
C=3, u-2

CERTD Alpective, 3-2, 512, L-R1
g 95T, 6-5%, T-1, k-4

FEZM Siresrmive, 5=13, E-21, T-3, -
¥-1, V-% ra TR, T-12, T-11,
T-1T7 tn Vel®, R-4, B-8, K-3

<Rk2R A lpaative, T-L9, F-2d, E-3,
-

Eritry palot spmbal, o-nF

<FAHOW diveclLive, 7-1/K, =-5, I

Lrrar merEaqas, D-L Lo D-F

«BVEN dizeceiwe, -2, L=}, F 734,
B-h
I-16

vemragsion, evsliallan of,
Zagpregoclene indicatnr, frmelizts,

_'|__.ll ey T
Pilernzl expression, 3-77
Iatornal symbal, Se8F, Zowe al=n

Z1ahal Gyribnd

Yicle rerminalure,

TI'HH—]I, el

floaking-onint Jdircntigss, [-E,
oam st oe (TLYE Aircochive

-2, 2-1
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Globsl exprassion mvaluntion,

=17

Glabsl 1abel,. 6-51

GlobaZ refecsepre, &-21, EB=~El,
P-4, O-4

Globzl =wmbal, 1=k, 3=7, 8-5%,
=2, -1, K1

Giabkal mymbat Sefinizicn, 2-3,

1-1,
zl s

i=2, 1-1, 5=51. G&e

JIZCBL dlrestive

Slobnl syannt dirackarcy,

LOLORL Aireactive, 3=-7,
-9, E-4

1-2

fi=2, B=51,

Raroware realster, B-2

I errnr, S—30, -3¢

ras, -4, 7-31, #-14 e 3-17,
E-L183 o B-22, =1

LIDENT directivn, -3, B-14, 2-0,
o-2, 8-%5, B-¥, E+L5, H'i

JIF dlreative, G-F, A

G-t T, =R, B-G, D=1,

LIFF direcllye, S5—34, 5-5& Lo
538, =G

L TFT dirpxtive, 6=2X, 5-56 Lo
5-+83, R-G

IFTF dlveciLive, G=Z, 8-SR, F-ET7,
B—"

LIIF direativa, =73, =0, B-%,
n-1, m-2

Iliersl] charackdrs, 3-3, D=2, T2

ilopml farwszdt cefmrpnoe, O-3

imredSaks con3illonat agzeenl:ly r
E-5%

et inks exprossion Sadicator,
-2, L-L

Impec iabe mode, 501, L&, B-¥,

G-%, G-1

Imnlicit ,PAGE cdlvective, A-6i

Impileds WORD directiva, 21,
=4, [-2%

SARCLUDE directive, 6-2, E-61,
9-B, B-4, C-hR

Indrefinite repesnt Blovk. See

Hepoat hloek, indeElnike

Indor dnferre” oade, h=1, G-0;
B-2, &-2, 40-1

Iadey mode, S5-i, G-b, -7, B-7,
=2, o4

Taltlal argunent indlcatar, 3-3,
Ei=

Ini=ial cuprezalon lpdiearar, -2
Initial eegleter Indicatnr, 3-2,
-1
Trssructian Sl
cammeatclal . T-3%
2op-1i, -1
TsaberfURLE, N
IR SitEckive,
F-10, BE-%,

T2, T-17 tn

=z

Veralian S.2, MKy 1964 I

JIRED Jivestive, o2, Y170 Ta
To1f, ou-g, ed
ILen: bkevminstor, 3<%, BR-1
JHP fleatouetdloin, 53, Tl
JER irstrucdilen, 5-3, E-9
L eTrar, #=%
[ A%’
Tlelda, F-1 Lo 25, B
mulbiple definirien, 2-1
terninakor, -1, -1
EIBRERY @frgetlyn, 6-32, E-3d,
9-9, B~k, O-f
e IMIT Aicmctive, -3, 6«38, B.5

fine Lormat, c-l

rina printav
fomdl, R=1232,
conteal

See Al =zo

limting fnrzmar, -5,
tlsting

Linkoe, 1-2, 22, &-1T7, 0-13,
L-47, n-51, k-4, 5-1, Od-i

Linglng, S=n, &A%

SLIZT gilveckiwe, =3, Rh-% to
Beld, t-Fi, 4-%, H-11,
A-"%3, #=d, B-Cf, O-I

Lhgtling conboel, 6-7 In L-ld,

Zar Alsg
LHETETY Sirnckive
ListinT nontral switchas,

[H
H

LLIBRT Sirechive,

=

Switehea, lisbing oontre’

Listing lewel vounlk, 5%,
t-12, -5, p-7

Lecat eymbe], 4-11, 3-12,
7=-4, b-41, E-%, FP-2

Le<al avehocl bBiock, 2-11,
-2, b-4, 7-2

Lezalblan oouanter.
Tuegs e cponlar

Leezatlon qmuntear anstral,
g-1A

Laaloal AND aperatos,
-4z, Bp-1

Ligical
2-3,

Lnginal

iez,

I-0, B-ki

Of operdbkcer, D-1

M oerrav,
Macra
argnmant T-T4,
HfQUmEEt canaatanat ian
attrtibete dlvecbklyve, 7
def:nitics, 6-33, -1
Feln, cF=7, 7214, T-
-G, B-7, f-%, P-X
dircchive, T-1, ¥-2, 7-4
alza MRCRD oI rRohive
=ApAARIon, T, -5,
-7, 7-2, 7-11,

n-f, -3

1-%, 1-1, 1-1,
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Mivcra (tnak_] CRIDROEE Alrecbkive, 6-3, A-32,
axponaler 1isbtling, -3, G-12 #=-¥, C-h
beveetd Sicunent, 7-4, 7=-iF “HTYPE directlva, 2-12, 7-14,
Feyyerd ipdivater, 3-1 5=, D=?
nana, T-1, '-7, 1=, -4, E-4 Humber of argqumenzs, Saa JHMERG
tweting,. -2, =3, T-i, "-17 dirantive
nrerlis argumenk, 7-7 Memarie anqemant inSicator, -1
radafinition., F-3 Mormerle coneral
symbnl, 326 cparatar, f-33

Macto cell, 7-1, 7-4 o 713, Lemporery, 9-36, S-32

T-la, -2, -1, R-%. Hon Surerio Alrectivs, 6-14

slsn JMCALL Alrective
Macrs =211 sraereent, 7-4
Macrs zall aumes-ic arguamens, 3=3 Joerrar, &-4P, GeS4, 6-5T7, T-d,
LHMACAD Jdlreclhive, 6-13, §-22, 7= Tel2, ?=-15, T-31

o V-9, =14, -1, =N, R-d chject podule neme, -7

-1, F-1 SO0 Zircarive, £-.3, 6-37, G-1E,
Macra fibrary d¢leectlive, Soce B-7

JMZALL Firachive gperand ield, 2-t, Z-4, EB-|
Maire g@ymbnl zabla, -5, 1-T7 Ceeorans figld gaparakaz, I-2, R-1 o
EACRI—11 charzober sob, SFA Operation Fiald, B=-_

Castacber gal, leyal Cperater £leixd, z-1, 2-31, 19
LHALL direaedive, §ieif, B, Cocrlay, G-47, EBatd

a4-13, 2= fa %-R, 5-0,

Des, Fel Lo B3
LMLELEYSE Sirnsative, 1-3L, BT, P artar, H-2n, T-15

o= « PACKRET direetiva, <31, B=-31,
Memogy &30, A-7, °=T

llecotlan, £-42, #-47, F-1, PACT directiva, 6-%, 4-17, F-51,
72 Y-die BT
voncarvacion, Pl Tagqe
CLTXTT direccive, 7-3, F-1E Ea he=ader, -4 o

T-2d, B3 nuimhet, A-17
Moedularioy, £-44, K-0, 2 Dntch, Felb
dodule chestlngy cocline, E-3 Parmal-ent 2s/mbol takla, C-]1 tn
Module poeface, =R U5, 3=p, 3-T
Monltoer contole coukine, 0B-1, Pesition: independast code, O-1 ra

e 3-1
Moy dipstraction, 323, 3-14, CPETNT dirvecklve, T-17, B-T

§-317, F-5§, =1, E-1131, -3 Ea Prosessar priorikby, EB-&

G-4, H-Z Froeqram couhler, 5=1, «=F, ij-q
Mive Ipubtrackian, H-R Proeqtam ceunter definition, 5-13
Melcinatiansl charactar get. See Praqram development syitem, 2-14 .

IEC Mililwaklonasl chagacker seb Fratrran module, E-3 o
Mulelple dafinilion. See M eituor Froarvan seation dlrectlve,. Sae
Aultiple exprsssian, 24 LEERCT direchive
Hultiple label, 2-2 BProgrem sec:lon name, §-47
Fulelp®a symhel, e Procran gection takie, 1-2
Hultlip' icazior aparater, -2, Fruarsm werszion numbe-, Sna

A=%, B-1 Werslon ideskiEler, prnoaren

E'TCI‘-'E'.I.';'T""jI'h'.' atapilart, E-1
DIECT directive, 3-12%, 3-14,
Woarror, 1-15 E-%, 6-3, R-20, £-41 Eo
Wami—g =stondzrd, E--2 f-43, F-8, Yen, BeYV, D-1,
HARE Airectlen, Ted, 7-12, 7-11, h-32, I-:

R=7, I3
JCER direckive, ¥-130 T-19, B=7,

-2 C ereor, 9-I%, &-3d, [-1EB
Wazled cprdician=]l Jirnative,

A-5%, S8 F.y
JHLIET irmobive, A-3, 423 Lo R ercgor, I-13%

a-ld G-aRp B0, B8, d-13 SBADED Fireceiee, 5-3, AG-20,

B=13, @#=4, B-7, I-1 -4, H-Z .
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P Aac iy connrrnl, 3-15, A-323, §-34,
o—-3j
temparEary, =31, B=33, B-3
JAADIX SAlreckive, 3-15, 6G-1,
=12, -6, -1
Radig~5w, 3-0, =38, R=41, B3,
-5, bOD-3
haranter sat, A4
LerpaTary operaior, G+231
Readf-—onliy atcedd, b-4l
Readswrite smoass, -4
Rzalaker
copwentinns, F-R
definitinns, defsulk, 3-1E,
=l
asETRERioN, =2, -1
=y=bkol, 3-"H, -2
terr Indlcatonr, 3-7 FR-1
Ragister daforred wmeode, S-1, -2,
B2, 6-1
f'““ Hogf=ter mode, 3-1, 5=2, B}, -1
Relative drfsrrad modz, 5-1, 3-8,
R-2, 4-2, C-4
Relarive mode, S=I1, %=7, H-§,
BE-7, -2, G-4
Relocatable sxpresaloen, 2-17

Relaralable noduia,

-3

Aelocereole program ascblen, 5-44

ko G-
Gelooabion,
Belocarlon hias,

i-1,

=7

rachive,. =

Ropeslk &l
i "
indefinite, T-3,

LREM < iTesTivo,

47, O-4%

-1, G-41

FeR, 3-17, 114,
aad3

f-3.

A-1E, -G,

ioak

@ JREFT dlreztive
F-17 to W-ER,

Sinyle ASCIT charawvsers
3~3, B-1l, E-1

indicaktor,

Arurre lipne Loraat, #-F
Sourae line nersinnier, Bl
Special characters, 3-1 o 1-3,
b P
Skazk painter, E-Z
dafiaition, 3-28
Eratamsnt formal, 2-1
SUG itnsbkrection, £-121
Bubconditional xazemhly, 6-56 B
LY
Cubbkracklon pperatnr, 3-2, 3-h,
B-1
SucregufFfallure indicatar, 7-0
ewltzhes
fle gapeciticaclor, B-%
fuenetion @oniral, -6, 2-4
linting contral , 8-6, B=7,
-1
Symbal name Syalbax, B-3
Symhal fakla, -1, 1-2, F=l
Symbelic adguoent, &-41
STYZLID, E-
sysken meore likrary, =1, =20,

Bef, E—14, 9-1, 4-3, Bee

alza MCELL digecllve
T ertrar, I1-13, -4
Tahla of certants, 5-12, £-158,
Tazk ballder. Ses Linkees
Teleprinker 1iskimy formak, =T,

6—-13.

annkral

Tenparetry mwnerle cnnkgcl.

See alse Listlay
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E-1, B-f Humerles conl:eel, Eemporaky
LRIPT ditantiva, 7-2, 7-17, T-1&, Tamparacy tadlr npontrol. Saa
-0, 01 Hadin coentenl, Eemparary
Aegerved aymbals, 2=, I=-1, 1-7 ToewpaTery Radiy—-S"0 operzhar, B-31
LAESTORE Adrpotive, 3-11, 3-11, TuoErm, d=EEnitinan oE, Z-15
-1, &-20, &-49, E-3, C-7, Terminal argument: Ewdloazor, I-2,
§ -3 o-1
; JHETIERN directive, -3 Termiaal edpregdlon lndicdater,
RETS, 5-1 <o 3-3 3-2 ) i}
GEX rupskime aysten, O], 42 Torminal regizmkter indlocatnr, 5-3,
AEX-1%K, 9-17, &-41, #-%3, 7-Il, E-1
B-1 +to 2-13, 8-79 ez E-22, Tertminating Mreazzfsre, Saas END
E-12, F-3, G-1 ﬂ}rtﬁt:tﬂ
uEKR-1 IM-¥LE8, G-1 to 8-13, a-1% Thrasking, 7-1 ) )
to Ee32, 5-1 LTLTLE diveantive, 63, 621, $-173,
RT-13%, 6-%7, &-41, F-43, 7-Z1, =145, G-2l, B-R, -2, E-%,
F-1 1o P72 E~Y, E«i1fh, R=L
RT-11 rin=-time systam, 9-1 THEE inskrocticn, 5-3, D-4
TET lnatewction, E-1F, E-1., H-2
JBRVE Sirectblve, 5-3, 628, A-d%,
B-50, -E'Rr 'T:—-'r -3 ¥ eryoe, 3-8, 3-%, 1-1%5%, 6-Z21,
JAmrpt Afrective, 5-3, BE—4, B-15, f-i1, A-7, E-9, R-1%
B-8, H-2 Lnarcy opetator, 3i-4, 1-1%, 7-5,.7-7
Separating claratters, -3 conkral, G-, R-3d
Sequehce nrder, &-149 Upivecza:, 3-3, 3-G5, B-1
.i"‘ﬂ"_h.
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Upcondltlonal sgSembly, B-0LG
Nndatiped symihnt, T8, Ad-L, D@,
-d . Feoa alsc U oarrnr
Unilrapcea? unary aferuetor,. Dews
Unary opTeator, anlworssl
Upper—cano ARSI, G-19
Uger—def lied ayakal, 3-8 ta 3-43
Usrr-efipned swvebaol tanla, 22,
ta 3-2, H-1h

Varagjen iodenci¥fler
a@cepinlar, £-4

varszian 3,%, Fay 19R4

wba¥ directive. A3,
LI diTnotivae,

file, #-240

ETaciam, N-17, 5-3

2lamdacrda, =-14 ta KIN, #ne alma
L TWNT divecilve

E-32, [0-8,0C-7
=13, %-11, 6-3,
g-24, f-34, G-1%, A%, Xono
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