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This booklel is a quick relerence tor prograrrfners and operators using the
machine-transferable CMS-2 cornpiler (Revision 02) for the AN/UYK-7M,
AN/UYK-4|(V), AN/UYK-2oM, AN/AYK-14, AN/AYK-14E|OP, AN/AYK-14SCP,
AN/UYK-'44(V), and MIL-STD-175oA
CMS-2 is a component ot rhe MTASS system whidl generates obiecl code for all
ot the above rn€rnioned obiecl cornputors.

Version Computer Operating System

01 Unisys 11@ Unisys 1100 Time-sharing EXEC OS
Cmpatible 1lm (Level 36 or later)

@ IBM 370 Cornpatible IBM Operaling System
os/vs2 (Mvs) R3.7

10 IBM 370 Compatible VM/37O-CMS VM/SP Release 3

11 DECVAXCompatible VA{VMSOperatingSystem
(Version 4.2 or later)
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AN/UYK-7 Tecfinical Descriotion
AN/UYKTB Technical OescriDtion

To obtain further informalion and to order additional cooies of this booklet,
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CHABACTER SETS

CHABACTEB ASCrI
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CHARACTEB SETS (CONiiNuEd)

CHARACTER ASCII
FIELD
DATA :BCDIC BCD
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0
1

4

6
7
8
o

: (Colon)

; (Semiolon)
< (Less than)
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CHAFACTER SEf S (qrtinued)

CHABACTER ASCtI
I I C L U
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NOTATION OF STATEMENTS AND OPERATIONS

Each description of a statement or an operation in this reference b@klel uses a
uniform system ot notation to deline the structure ol the staiement. This notation
is not a pan of CMS-z, but is a standardized notation that may be used to
describe the syntax (o.rstruciion) ot the CMS-2 language. lt provides a brief but
precise means ot explaining the general patterns that the language permits. lt
does not describe the m€aning ol the statement or operatims; it merely
describes struclure: that is, it indicates the order in which the operands must
appear, the punctuatiqr required, and the optims allowed.

The following rules explain this standard notation:

1) A word wrinen in lowerc€se letters represents the type of entry to be
made by the programmer. This word may be hyphenated.

name

data{nrt-name

denotes an enlry of a name.

denotes an entry ot a data unil
name.

indi€tes that either OR, XOR
or AND must appear in the
statement in place ot
onneclor.

2) A word written in uppercase letters or special cflarac'ters denotes an
actual ocjrrence of that word or character in the language.

nme EOUALS tag-expressim allows a symbolic nam
denoted by name to be
assmiated with the value
defined by a tag expressim.

3) A veniel stack of units under an underlined tem donoles a cf|oice. At
least me ot the units in the stack must ocoJr in the statement.

mnmor
OR

XOR
AND

4) Square brackets [ ] denote options. A single unit enclosed in brac*ets
is optional; it may or may not appear. A list of units ercloeed in
brackets dmtes a cfide ot me or none frm that list. Generally, no
more than one unit trorn the list may appear.

lname] indicates that a natne may
appear in the statement tormat.
However. this unil is not
requrre0.

5) The use ol . ... denotes that the type ol entry indi€ted by the word
pr*ding ... may appear me or nDre times in su@essim, where
each entry is delimited by the word following . This does not imply
that all entries should be identi€|. ll does imply, however, thai all
entries shald be the same type of entry indicated by the word
precedlng the three dots. Where there are two or rcre entries, they
are separated by mas (,).

.data-unit-name... indi€tes that one or mre data
un[ names may oGrr In
succession as entries.
separaied by @mmas. Thus,
the followino would be a legal
entTy: ALPHA, BEIA, GAMMA,



6) A word writlen in lowsrcas€
descriptive term.

mouter

UYKT
UYKTB
UYK€EMR
UYK20
UYK2OM
uYK20A[(MArH)]
uYK44(UGr)l
UYK44M[(r.JGl)]
AYKl4
AYKI4€
AYKl4EIO
AYKl4SCP
MS175oA
MS1750NP

lgtlers and underlin€d reprents a

Indi€tes that thig paranreter
idenlifies lhs target cornputer.

Thetrailing M or (MATH)
ana€hed !o the target cofrputer
nare indicales thg cornouter
has the MATHPAC ootional
hardware.

The trailino (tJGl) indicates the
UYK44 target omputer
cfitains the User Grofih One
i nstruclions.

Iho Etatefl€nt field has a fr€€ brmat. E8.h CM9-2 statem€nt i3 lsrminated by a
(|o|lar sign (3). Th€ro tnay b€ flDro t€n d|6 staloment m a card or a slatotn€fit

rnay require |T|cro lhan dro card. A sl,aletf€nt will co.ttiru€ in olums tl-ql
(6lums 1-70 tor OPTIOil COLI) of eadl card unlil a dollar sign is enco'nlered.

ll a 3y'mbol or string ol dlaractors i3 b span two card9, t|€ fir$ pan fiust end in

cohrm & (colurm rc bf oPTlol{ @Ll) of ths lirst card 8nd the second pa.i

rru$ $an in colurm ll (colutrrt 1 lor OPTION COLI) ol lhe socond card.

Narn€3, drpiler keywor&, and @nstants rugt be separated trom each of|€r

by 8 btar* draracter or a d€limiter. Wh€n a delimiter E used as a s€parator,

biarlt charaaers are nol noo6sssry hjt rnay b€ used f desirsd. A blsnk

durader may nd be us€d wilhin a natne, coanpiler keyword, cdlstant' or

b€two€n t|e natno and lho period ctlaradar in a slatern€tn bbel.

An embedded €drmgil may b€ used anywhore a blar* is allowed. An

€fi$€dded corynont 6.r3isB of 2 d|seqrive single prirnes (') lollowed by
drrnont text and terminated by 2 conseqJtive singlo prlrnes ('). The srment

tert may mt coniain a dollar gign Tho embedded conrnont is replacad by a

singlo blank duracler during statsnEflt pressing.

When a descriptive lerm has been delined once with a lisl of
altgmativas, lhe altematives are nc{ listod in subsequenl appearanceg
ot the underlined descriptive term. For exarnple, the tirstlime |heterm
typs is used, lhe pocsible altematives for type are givm. In
subsequent references just the descriptive term lype i9 used.

4 Editorial Coment - For stalements that are physically too long to be
completed m me line, ihe lines tollowing lha firsl are indenled lo
signlfy continuatim. The dollar slgn ($) dlaractsr sionities lhe end of a
CM9-2 statement and is nol Dari of the standard notation.

CMS.2 STATEMENTS

The slaiefi€nts within each ot the s€clions tor CM9-2 are given in alphabetical
order by using the staternent symbol.

STATEMENT FORMAT

CMS-2 gource cards consist ol a card identification field in @lumns 1 through 10
(olurms 7l through 80 for OPTION COLI) and a statement tield In columns 11
throrgh 80 (colums 1 through m lor OPTION COLI) as shown in lhe following:

CARD
oeurricarroN I STATEMENT$STATEMENT$...

ll COLI is pres€nt in trhe OPI|ONS slaternent, lhen the CMS-z sourca cards
consist ot a card identitication field in @lurms 71 through &, and a staternent
tield in colurms 1 lhrogh 10 as shown in the following:

CARDSTATEMENT$SrATEMENr$... I roeNrj;riirroN

The identificalion tield may be usad tor program identification and sequence
numbers and has m eftect on progran compilatim.

SASIC DEFINITIONS

drditimal-€xol3$im
(cmditimal-€xpressim)
oxpresidr &h!!90a!:999!a!9[

EO
NOT
GT
LTECI
GTEO
LT

erpressron

8oleaft-lurctiql-call
8@lean-dgt8-rnit
Boolearonstant
COMP cdrditional-expre3sim
conditimal-€xpr€rsion mnec{or @arditidlal-exprsssidt

AND
OR

data-lJnrt tvoe
VALIO
INVAUO

dal,a-tfiit lyoe
oooP
EVEilP

dlaracter-constanl
H(character-string)

dalaffii
nanB
narne (narne)
ngr|e (.n nefic€xpre8siqro..)
narne (.n nofie€rprs6sionoo., narne)

exorstm
au|lreric-€xDresgim
B@lesn-exote3sion
sl,atJs-€xpressidr
ct|aracter-€xDtdgldr
bit-string-oxprsssiql

cc
80

cc cc
1 0  1 11

cccccc



status-exoressim
status-constant
stahJs-data-unit
slatus-function-call
stahis-exPressiotr

stalus mstat
'€iaracler-string'

character-exoresstm
character_constant
cfiaractor-data{nit
characler-fu nc{ioo-€l I
(cf raracter-expression)
characier-expre$im CAT cfiaracler-expression

bit-strino-exoressim
expression conneclor expressim

OR
xoF
AND

COMP expression

0sg!ete@0s!40!
O(octal-integer [.[oclal-intege4] tE tedE:pql octal-integerl)

+

O(.61a1-integer [E [add-op] octal-inlegerl)

decimal-@nstant
X(hexadecimal-number [.lhexadecimal-number]l)
X(.hexadecimal-number)

dmimalffstant
D(decirnal-constant)
dsiml-{onstant D

numef ic-exoresiff
(numerilexpression) lscaling specitier]
numeric-func'tion-rall lscaling specitierl
intrinsic-tunctim€ll lscaling specified
numeric-data{nit lscaling specitierl
numeric-tag
add-op numeric-expressim

nurenc-expressrm ooeratot numeric-expression
+

:
!.

where: numerrc-tao
name
add-oo numeric-@nstant

PROGRAM STRUCTURE STATEMENTS

COMMENT tQl0|oeott-e$l
characier-stri ng
(EJECT
((SKlPn
((LrNE'

CSWITCH narne $
END-CSWITCH name $
ENO-CSW|TCHS $
CSWITCH-ON 'nameo" S
CSWITCH-OFF .nare... $

NAME SYSTEM $
EN}-SYSTEM NAre $

HEADER OECLARATIVE STATEMENTS

ACSEPARATION S

CMooE [@!s!adtEeslg] $
o
D

CMODE conversion-mde $
SINGLE
DOUBLE
FLOAT
OUAO
FLOAT, QUAD
QUAD, FLOAT

CSWITCH.OEL $

DEBUG .C9bu!:petar!19!cl...
SNAP
OISPLAY
TRACE
PTRACE
RANGE

name EOUALS tag-expression $

EXECUTIVE $

[name] HEAD $

END-HEAO lname] $

LOAO-VRBL yallalLe-lis! type P numeric-{onstant-expression $
name
(.naret")

MODE FIELD ltype] $

MODE VBBL Byp€l [P Preset-tagl $

NITEMS (name) EQUALS tag-expression $



[ 

'PT'|'Ns

-t

[,.@lieoo..l I
souRcE
OB.ECT

[(.object-sp€dticationo. o]l
I-EI/EL (lev6l-sp€cificatid|)
MONITOR
STRUCTURED
NONRT
MSCALE
CLASS (s€curity[,s€orrityl)
UNE (linos-per-pag6)
OPTIMIZE (optimize-level)
INDEPENDENT
HD(
coLl
FARITIOOE

where: obict-sHilicaticn
CMP l(narn€)l
CR
CRG
CRL
SA
SM
cNv
SCB
SCRG
SCRL
LF/EL (level-speciticaiim)
S{OIJMP

where: lwel-soeilicatim
0'|

w
?

where: S@Jlibt
u
S
I

UW
CW
SW
TW

wh€re: @umize:lgyell
e^l-ineget (valid 6tat vatMsarc0,1, g,S,Z,11,19,15,1I )

PASS,\GE-SPEC pNoe-lvoe lnanEtisll 3
DIRECT
REGISTERI,CALLING ONLYI

lnamel p@ll!oq;!y!e [([ ref-tvoe I, [tagl)l [tas] $
LOCDOPOOL T
TABLEPOOL F
DATAPOOL
BASE
LOCDOP@LB
LOCDOP@LW
TEMPSP@L
CONSTPOOL
FAFIWSPOOL

SINGLE $

SPILL $

name 9!lbg[xxi@j!t!e [characler-string] $
MEANS
9(CHANGE

SYS-|NOo( oregisteHumber name... $

SYSTEM DATA OECLARATIVE STATEMENTS

cMS-2 3

ldata-unit-namel 0ATA Cdeglfr S
character-@nstant
tag l,sc€lingl [ag[,scaling]l
tag l,scalingl CORAD (name)
CORAD (name) [taql,scalingll

where: Sgalilq
tag

DIRECI $

FIELD name [typel l$aning-word sianing-bitl [P .preset-itemo..l t

where: UPg
F [(lloatlng-point-attribute)]

A number-of-bits gigo number-of-fractional-biB
S
U

I number-ot-bits qgq
I

U
H rurnber-of-{iarac'ters
s.statJs-{clstant...

where: tl@liDg:lgilHgfibue

R
s

where: lIgleLtgo
rurerie-tag
character-fristant
CORAD (data-mit)
FCORAD (data-{Init)
repeal-count (nurneric-tag)
repeal-rount (cfiaracter-constant)
repeal-.ount (CORAD (clata-unit))
repeat-count (FcoRAo (data-unit))

mouer
UYKT
UYK43

I'YK43EMR
ur4g0
I'YK2OM
UYK2oA[(MATH)l
uYK44l(rJCl)l
UYK44M(r.rc1)l
AYKl4
AYKI4€
AYKI4EIO
AYKl4SCP
MSIT5OA
MSl7$NP

10



tg8eInell RLE nonstandard-file{ame tilFspecificalim (conlinued)

(PfiRED trnstandard-hardware-narE (cmtirued)

ieXroeD [.siatus-tonstilt..r] [WITHLBL]$
(TRANSBED

where: lilesP@iti@liao
file-type numeric-constanl-expression Goninued)
tile-strudure numeric-constant-expressioal

where: lllelylg
H
B

wh€re: tl€:gllltclufe
F
v
s

MT1
MT2
MT3
MT4
MT5
MT6
MT7
MT8
MT9
MTlO
MT'I1
MT12
MT13
MT14
MT15
MT16
PPTR
PPTP
nm

Iexleall FILE standard-file{ame file-speciticati$ (continued)
(EXTRED standard+ardware-nare [ostatus-{onstant...] $
(EXTDER
(TBANSRED

where: E!a!!h4!:ha[dualq:Ie@
PRINT
PUNCH
READ
ocM

t9&MI1 FORMAT name .formt-item... $
(EXTRED
(EXTOED
(TRANSFED

where: Qg444!lggq
lrepeat-.countl tormat-descriptor
format-positimer
[repeat-rountl ciaracler-constanl
repeat-tount (tormat-lisq
ltormat-item]/ [tof mat-iteml

where: Iepga!:glll
tag

where: bE0A!llg!el!.q!e!
numeric-ediiing-.ode taq [.tag]
charac,ter-editing-code tag

where numeric-editino-.codo

o
F
E

where: Cha!ac!e!:edili!9:@de

I
where: h[SAtjegiliooe!

tag
T tag

lexternafl FUNCTION tunclion{ame (continuad)
(DfiRED (.formal-input-parameter..o)[type] I
(TRANSBED
(FARRER

where: !9!!0aLl4!lEpa!amelg!
name
COBAD (name)
FCORAO (name)

INPUTLIST inputlisi-name

inout-rmotade
data-unit
CORAD(name)

ITEM-AREA .nam€!... $

.llpulListil@o.. $
i nput- recepiacle
name
'data-unit

le$er!3l
(EXTRED
(EfiDED
(TRANSHER

where:

ler&lDai]
(D(TRER
(EXTDED
(FARRED
OFANSRER
tes@all
(E(TRER
(DcDEn
(FARRED
(IFANSRER

wnere:

te$eoa!
(D(TREF)
(D(TDED
(TRANSRED

LIKE-TABLE narne [number-ot-items] (continuod)

lma.ior-index{ame] $

number-ot-iterns
nurneric-@nsiant-expression
LTAG
status-type

OUTPUTLIST outputlist{ame .Q!Jl!!8ligi!@o.. $
exprasgioal
name
data{nil
'daia-unit

13



^-

tield-name OVERLAY .tigkLgygleyjihliogo. o
field-name
rumoric-@nstanl-€xDrgssion

data{nit{arne OVEF t-AY ogledaylitrli!!9... $
data--6it-narne
rurprlc-d|stant-expressiql

lextemalJ PAMMEIER pararn€ter-nane Itypal(contintect)
(DffREF) [P preset-rag], nurneric-.o.El,anl-€xpressim3
(EcDEF)
(rRAr{sBEF)
(FARRED

fexternall PROCEOURE procodure{ane (conlinued)
(OCIRER |NPUT.tonnal-input-param€tsr...l(continued)
(FARFED [OUTPUT .nam€oo.] [D(T.narne...] $
(TRANSRED

tg$elD3ll P-SwlTcHpindex-switcfi-name IINPVT (continuod)
(EfiFED .formal-input-parameter...l IOUTPUT .name...l S
(EXTDED
(TRANSRED
(FABRED

SUB-TABLE sub-table-name (conlinued)

staning-item{umber number-ot-itefi!9 (conlinued)

[major-index-name] 0

startino-itm-number
nurericsstant€xPressim
statug-constant

sys-dd{ame SYS-oo$

END-SY9DO sys-dd-name $

strinotorm-descriotor
O tag.tag[.tagl
I tag
B tag
O tag
X tag
C tag
E tag

strinoform-ocitimer
Z lag
T ldireciiml tag

where: diteqllg]
+

Iexternall
(EXTRED
(DfiOEn
(TRANSRER
(FARRED

where:

Ier&lDa.ll
(E(TREF)
(scD€D
(TRANSRED
(FARREN

oindex-list
[P] procadure-name 0
pindex-list [Pl pindex-switcfi-narne $

md-oswitdFdelaratim
ENO-SWITCH oind€r-switch{arne $
END-P-SW pinder-switcfi{arnet

P--SWITCH pilerF€witdFnatne (conlinued)
(variable{arne) (conti nuad)
[f NPUT .tonnal-inpul-pararneter...] (contiwd)

IOUTPUT .nar€...] t

oiterrlist
switch-valu6, procedure-name S
piterft-list switdr-value, procsdure-narne $
end-oswitch-declaration

te$elEall TABLEnarcA
(EXTRER
(EXTDER
(TRANSRER
(FARRED

!44bi44 Gontinuod)
words-per-item
NONE
MEDIUM
D€NSE
(tvpe)

data-unit-nafi€ RANGE upper-rang€ . . . lower-range] $

where: uoDer-ranoe
|,Wncffitanf€xpBrit

where: lOEeIJ!4qg
rurY€ric-dtstant-€xor6sgioal

lexremau STBINGFORM stringbrrHtarne ostringlofiritemooo $
(DfiRER
(o(To€R
ORANSRED

where: glli!g&@il@

[repeat-count] stringrorm-descriptor
strin giorrn-positioner

[repeat-€ount] dlaracter-{oa}stant
lrepeat-count] (.stringform-itemo..)

tindirecl-indi€totl odirnension... $
INDIRECT
FINOIRECT

If2(JeoS! TABLE narne [te@l packing (continued)
(EXTRED V
(EXTOED H
(TRANSRER
(FARREB tlldI*jDdiCalAd number-of-items (continuad)

INDIFECT
NNONECT

lmjor-index-natne] $

END.TABLE nare $

(D(TOEDI WPE narne type $

(ExTD€Dl TYPE name packing $
EN[}-WPE narne $

VRBLvariable-lisl ltype][P pIeSgjACl S
name nwneric-tag
(onam. o.) draracter-corutant

COBAD (data{nit)
FCORAO (data-unil)

tslelDan
(EXTRED
(EXTDED
(TRANSRED
(FARRER
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S\€TEM PROCEDUFE STATEMENTS

Mo-dd-name AUTO-OO $

(EXIDEDI

[(LocREDl

[(EXTDED]

[(LOCRER]

loc-dd-namel

ENIFAUTO-DD auto-dGnarne $

D(EC-PROC exec-oroc-name
ilNPUT rtonnal-input-parameter..ol 3

END-PFOC exrc-proc-nar€ 3

EXEC-PROC exec-or6{|a lE
fl NPUI .iormal-inpui-pararneter...l g

FUNCTION function{arne ([.ronnal-input- (continued)
Paratneter...l) ltypel $
RErURN (expression) g
ENO-FUNCTION tunclim{ame 3

FUNCTfON tunc{ion-name (lobrmat-input- (continued)
parameter...l) ltype] 3

LOC-DD tr@!g $
R
w

END-LOC-DO loc-dd-namol S

PROCEDUFE procedurHrarF (continuad)
[f NPUT .tormal-input-parameter..o] (continuad)
[OUTPUT onarreoo.l [E(T onarn6.o.] t

END-PROC predure-narne 3

PBOCEOUHE procadure{arne (continued)
[INPUT .tormal-input-pararnetero o.l (continued)
IOUTPUT .narne.o.l [D(lT .naneo..l $

index-switcfi{ame, inder-switcfi-narne $

dorble-switcfi-list
[Sl statement-label l,statoment-tabetl $
&uble€witch-list [Sl statefiEnt-labet [,staternent-labet] $

inder-switdr-narne, Index-switdr-name g

ilern-switctFname (variable-name) 0

itecswitcfFlist
swilcfFvalue, stalement-labsl g
item-switcfi-list switch-value, staiem€nt-label g

sys-proc-nar€ SYS-PROC-RENs

END-SYS-PROC sys-proc-nme g

PROCEDURE BOOY STATEMENTS

lstatement-labelsl BEGIN [.!eLyqlge...] g
nme. @nstant{umerirxoressioal
statemenl-labels name. dlarac{er-constant

status-€onstmt

, fsratement-labels] cHEcKtDuser-detined-tite-nametabet-detinit ion$

lstatement-labelsl CLOSE user-defined-file-nm S

.l;r [statement-labels] OECODE data{nit .input... format-name g

lstatefi]ent-labelslDEF|D user-defined-tite{arne labet-definitio.r $
STANDARO
(character-string)

Istatement-labels] OISPLAY .![S!!ay:ile!0... $
dala{nit [prsetfl agnitrdel
REGS

ENO-SWITCH

SWITCH

(ExrDEOl

(LOCnED

END-SWITCH item-switch-narneti

SWITCH swilch{arne.statement-label... s

SWITCH switch-narne I

swildl-list
ISJ staternsnt-tabel $
switch-tist [S] statornent-tabel $

ENO-SWITCH switch-narne 3

sys-pr@-nam€ SYS-PROCE

ELSE simole-statemenl
begin-block
debug-phrase
direct-rode-block
exec-pnrase
exit-phrase
for-block
goto-phrase
inpuvoutpui-phr6e
nuil-phrse
procedure-call-phrase
procedure-switci€ll-phrase
resurne-phrase
reurn-phrase
set-Phrse
shitt-phras€
stop-phrase
swap-pnrase
vary-block

where: inouuojtout-ohrase
opm-pnrase
closFphrase
mdlile-phrase
definelabel-phrase
dleck-label-phrase
tile-positioning-phrase
remrd-positlming-phrase
outpul-phrase
input-phrase
encode-phrase
decode-phr$e

ELSIF conditional-€rpression THEN simple-statemenr g

[statment-labelsl ENCODE data-unit.oritput...tormat-narne$END-SYS-PROC sys-proc-nanr $



[staternent-labelsl END [stat€{n€nl-label]

lstatement-labels] ENDFILE user-detined-file-name t

[statement-lab3ls] EXEC numetic-constani-expresion (contlhued)

[,numeriG-expressim] I

lstatement-labelsl D(T [sratetnent-labell t

FIND tind-{qlditim lvaryingdausel $

where: tiodgdilieo
lind-relatimal€xpression
lbinary-oonector conditional-€xpressionl

where: liolLl9lalloogLetrqlg$9igo
data-unii relational-opsrator expression

where: hicaIygngl9l
ANO
OR

where: taqfilgsleuse
VABYING index{lause

if -data-clause simDle-statem€nt

lelse-clause] 0

where: it:data*lA.Jse
IF OATA FOUND THEN
IF DATA NOTFOUNO THEN

lstatem€nt-labelsl FOR expressim [,(lype)] [EISE simple-slatementl $

valuFblock-lisl END lstatement-label]

where: yaue:lleeh:lisl
value-block
value-block-list value-block

where: yaue:blggb

lstatement-labels] BEG|N.value..o$

[.staterento..l

ENO lsLatemenl-labell S

where: ygllg

cnaracler-aonstant
stalusfftant

lstatement-labelsl GOTO index-switdr-name(continued)
. nurneric-€xpressiffr (coilinued)

!NVALIO staternent-labell lspecial-conditionl $

lstatement-labelsl GOTO iten]-switdr{am€ INVALIO (conr,tu€d)
statement-labell [special-{onditim} $

[statement-labelsl COIO $atem€nt-label lspecial-drditim] 3

where: specialgdltigo
KEYl
KEY2
KFT3
STOP
STOP5
STOP6
STOPT

[stat€rnent-labelsl lF conditional-€xpression THEN simple-statement $

[statement-labelsl INPUT inptn-tile{an|e .input-list..o formai{amel $

where: jtgltlib:Oa@
nam
READ
ocM

where: llpgLlis!
input-item
(input-iterns)

where: lEzuLtilelE
data-unit
rultiplFsubscript-data-unit

where: itlgHlelng
input-it€m
input-iterns,input-item

LOC-INDEX .nameo.r $

[statement-labelsl OPEN user-defined-file-nm i/orapability $

where: l&japa[ilily
INPUT
OUTPUT
SCBATCH

lstaterent-labels] OUTPUT odprrt-lile-name [ooutput-list...l (continuad)
tormat-name S

where: qlgJHile:oa@
nffi
PRINT
PUNCH
ocM

where: g4pgt[l$L
output-item
(odput-iterns)

where: qdputjteEE
odp{Jt-item
qJtput-iteTE,orJtput-item

where: oulput-item
data-unit
rrulliple-subscri pt-data{nii
numeric-constanl
ciaracter-{onstanl

name (lsubscripl,l .rrultiple-tield-list...)
name (iterFrange [,.nultiple-field-listo.oD



whsre: rqJlole:liek!:lill lnarns] SUB-DD $
nare
numeflc-expressron END-SUB-DD lname] $
.rrult iple-field-l isto.., nar|e
ofiultiple-lield-list... , numenc!-exprsro lstaiemmt-labelsl swAP swao-ooerands

receptacle, rsceptacle

where: llgltnogg 
r€ceptacle AND receptacle

" 
(osbscript-lislo.o)...(.subscript-listo.o) 

lsbiernent_tabetsl TMCE $

lstaternent-labels] pindex-switch-namei.LSlNGnurneric- (conlinuecl)
expressio.r IINVALID statement-labell icontinLed) END-TRAoE I

IINPUT texpressio.l"'l (continuect) 
" fstaterEnt-tabelsl vARy ldata-unit] [FRoM index-valuel (continued)

IOUTPUT .receptacls...l 3 1 irxnU bop-u";u"1 NrfiHlN G&ttinuad)

lstatsnent-tabetsl pitem-switch-name INVAUD statenEnt- (continred) 
' narnel IBY [-l nfiEtic- (contnnd)

tabell [INPUT oexprissionoool rcodinued) | "xpressionl 
[wHlLE test-valuel Gontinuad)

[OUrpUT .receptrcleoo.l g I IUNTIL conditimal-expression] 3

fstatement-labelsl procedure{ame INPUT .expression...l (continuad) lsimple-statements]
IOUTPUT oreceptacle...l (continued)

IEXIT .statement-labol...l $ END lstatement-label] S

lstatement-labels] RESUME lstatement-label] $ where: jtdg!:!Al!e

lstatement-labels] RErURN (expression) $ numerlc-expressrm
slatJs-expression

lstatement-labels] REfURN lname] lspecialffditim] $

lstatement-tabets] sET .reptade.r. TO expressim (cmtin&d) 
tn"'"' 

ffifu*-"r0r""",-
lremainder-phrasel [overtlow-phrase] t ,raijs_expression

where: leeEbdg
data{nit lsling-specifier] 

where: lgstvalge
c o R A o ( n a m ) c o n d i t i m a | - e x p r e s s i o . |
FCOFAD (name) dala{nit

CHAR (starting-draracterl,countl) (data{nit)
BIT (starting-€haracter [,countl) (data{nit)

where: remainder-ohrase
gAVING data-unit

where: gye!!9!:pb!ese
OVERFLOW slatement-label

lstatement-labels] SET FIL (user-delined-file-nam€] TO nurn€ric-€xpression I

lstatement-labels] SETPOS (user-detined-file-name\ fO (cmtinued)
numeric-exoression $

[slatement-labelsl SHIFT daia-unii shitl-type [-l shift-rount (continued)

INTO recepractel $

where: lblE:lyDq
crRc
ALG
LOG

lstatement-labels] SNAP data{nit [preset-magnitudel $

lstaternent-labels] STOP Lllgp:$eclaL-.ondliQql $
KEYl
KEY2
KEY3
STOP5
STOP6
STOPT

FUNCTION CALLS

User Funclion Call:

user-func{ion-name ([.expressim...]) $

Intrinsic Function Calls:

ABS (numeric-expression)

ANDF (expressim, expression)

BIT (num€ric-expressionl,numeric-expression]) (data-unit)

CHAR (nunEric-expressim[,numeric-expressiml) (data-unit)

I CNT (exoressiml
I n|renc

Boolean
statjs
cnarader
bir-string

COMPF (expression)

CONF (numeric-type,numeric-expression)

CORAD (address-ooerandl
dala-untt
slatement-label-name

N



FCORAD (address{perand}

FIL (name)

FIRST (starus-type)

LAST (status-type)

LENGTH (Iile-name)

ORF (expressim,expressim)

POS (tile-name)

PREO (status-expressim)

REM (numeric-expressim)

SCALF (nureric-{onstant-expression,nurneric-expre$ion)

SHIFTAL (numeric-expression,numeric-expression)
SHIFTAR (nureric-expressim,numeric-expression)

SHIFTCL (numeric-expressim,numeric-expression)
SHIFTCR (numeric-expressim,nureric-expression)

SHIFTLL (numeric-expression,numeric-expresis)
SHIFTLR (numeric-expression,numeric-expressiorl)

SUCC (status-expression)

TDEF (numeric-type,expressim)

XORF (expressim,expression)

f NPUT nureric-exprcssion, (continued)
numeric-expressidl [,numeric- (conti nued)
expressionl OUTPUT ldata-unitl, (continued)

{data-unitl $

DIRECT CODE STATEMENTS

Direc't Code Siatement Format

The lormat of direct @de statements is consistent with CMS-2 sdrce €rds in
that colums 1 through 10 (6lu.ms 71-80 if COL1 OPTION is present) are
considered to be the €rd idfltiticatidr field, which is ignored by the compaler.

The dir6c't code lomat consists of for fields separated by ai least one blank as
lollows:

label] operatim operild l.commenq

The label must always start in colum 11 (@lum 1 if COL1 OPTION is present).
Labels having an x subscript below may externally deline a symbol by suftixing il
with an asterisk ('). The operation may be a mchin*instruction mnemonic or a
direct code direciive. The operand tield may mtain subfields separated by
corrm.rs as sptrilied for the operation code. The operand tield may mtain the
dollar sign (S) to signity the current value of the lGtim counter. A period (.)
lollowed by a blank signities the end of the statemenl and the remainder of the
line may contain a mment.

Basic Direc{ Code Oefinitions

character-@nstant
'charac{er-9tring'

direct-{odmstant
single-word-integer-{onstant
deble-word-integer-{onstant
cfraracler-constant
tloating-point-numbers
scaled-decimal-numbers
sca led-aclal -numbers

scaled-hexadeciffal-numbers

decimal-integer D
hexadtrimahumber D
oclal-integer D

instruclion-exoression
name [+ single-word-integer-constant]
S [+ single-word-integer-€onstmtl
[+ single-word-integer-constantl
literal

l i teral
(direcl€deffitant)

decimal-inleger
hexadecimal-number
alal-integer

Direct Code Directives

Uabelxl ABS name [+ single-word-integer-€onstanq

labelxl ABSD nan€ [+ sin0le-word-integer-constant]

EYTE numberd-cfiaracters, size{t-draracter-f ield

CHAR c1, el, e, e2,...,6, en

SUPPLIED PROCEOURE CALLS

suoolied-ormedure
VECTOR
VECTOBP
VECTORH
VECTORHP
ROTATE
ROTATEP
ROTATEH
ROTATEHP

Fixed Point Arithmetic Funclion Calls

BAMS (numeric-expression)
HLN (numeric-expression)
ICOS (numeric-expressim)
IEXP (numerlc-expression)
lSlN (nureric-expression)
ISORT (numeric-expression)
LN (numeric-expressim)
RAO (numeric-expression)

Floating Point Arithmetic Function Calls

SIN (numeric€xpresim)
COS (numeric-expressim)
TAN (numeric-expression)
ASIN (nurneric-expr€ssion)
ACOS (numeric-expression)
ATAN (numeric-expression)
EXP (numerib-expressi6)
ALOG (numeric-expression)
SORT (numeric-expression)
ASIN2 (numeric-expression,numerirexpression)
ACOS2 (numeric-expressim,numeric-expression)
ATAN2 (nureric-expression,numeric-expression)



wnere: ql
oclal-ode (w through 374

where: g!
expressim

flabell DO single-word-integer-constant,direct-{ode-{onstant

EVEN

torrlabel FORM .direct-todeffstanloo.

label-l forrlabel .instrucliofl-expressim...

ODD

ORIG name [+ single-word-integer-constant]

REORIG

[abel,] RESinstruclion-expression

built-in-tunclion-label BIFD n, b1 [P v1], b2 [P v2],...bi [P vi]

where: n
numberd-words

where: Ei
number{f-bits-in-the-tiel d

where: e
Preset-value-keyword-indi€lor

where: yl
preset-value

label^l PAGE mp, relmtable name + srstant

LINKAGE AND PARAMETER PASSING

All procedures md functions are €lled using the tollowing conventions: JLR
R4,NAME lor 16-bir lSA, JS R4,NAME for 1750A lSA, md LBJ B6,NAME for 32-bit
lSA. NAME is the called procedure or func1im.

Parameters are passed in registers or merpry a@rding to the Parareter
Passage Declaration as follows:

r OIRECT - parameters passed in mernory and all code
atfecling the passing ot values is to be Oenerated in
the calling program.

. REGISTER - parameters will be passed in registers. Code to
load the parameters inlo registers will be
gserated by the calling program. Code to store
aclual parameter into the {ormal parameter will be
generated in the called program.

. REGISTERI,CALLINGONLY] - paraneters will be passed in
reoisters. Code to load lhe
pararneters iilo registers will be
generated by the calling program.
No @de will be generaied in tr|e
called prograrn.

Input parameters passed in registers will be asigned as tollows:

. le-bit lgq and 17504 lsq - R5. R3-R0, R15-R12

. 32-bit lsA - A0-47

Oulput parafiElers passed in registers will be assigned as tollows:

. 16.bit ISA and 17504 ISA - R5-80 md R15-R12

. 32-bir tsA - 40-47

The param€lars are assigned to registers trorn lett to right as lhey appear in the
pro€dure or funciion call. When all registers have been used, remaining
pararFters ar6 pass€d directly in rEff|ory.

BEGISTEB SAVING CONVENIIONS

The calling progrm is responsible tor saving and restoring the contents of any
reoistsrs in lhe oroup R0-R5 or 812-R15 lor 16-bit ISA and 1750A ISA targets
and AFAT or 86-87 for 32-bit ISA targets that contain data t|at must be
preseNed across a procedure or function call. The calling program is also
responsible for loading ad storing lhe contents ot lhese regisiers when used tor
parameter passing betore and after a procedure or function call.

The called program is reaponsible lor saving md restoring the @nlents of
B6-RII for 16-bit ISA and 17504 ISA targels and 81-85 tor 32-bit ISA targets
when used as cornpiler work registers or as local indlces. Fegisters declared as
system indices will never be saved and restored.

AOORESS COUNTER USAGE

Address couiler usage can be controlled by using the pooling declarations or by
using ACSEPARATION. The CMS-2 cornpiler uses address cq,nters in the
tollowing ways:

. When pooling declaratims are presmt, the tollowing specities the
@.nDiler actim:

LOCOOP@L LOCDo or user-specitied

TABLEPOOL TABLE or user-specitied

OATAPOOL SYSDO or user-specitied

BASE SYSP or user-sDecitied

LOCOOPOOLF CONSToruser-specitied

LOCDDPOOLW AUTODDoruser-sptrilied

TEMPSPOOL TEMP or us€r-sp€citied

CONSTP@L CONST or user-specified

LOC-DOnare 2

unnamed 3

SYS-DOname I

SYS-PROC nar€ 0

LOC-DD R name 5

LOC-OD W name 4

unnamed 6

LOC-OO R narr€ 5
or unnamed

FARIWSPooL FARIWS or user-soecitied unnared

. Wh€n ACSEPARATION is specitied, the following sp€ifies the CMS-2
cornpiler aclim:

lnstruciims

SYS_DD

A C 0

A C l

25



sYs-Do

SYS_PROC

SYSOD

SYSP

Auto dara md AUTODO
temporary cells ol
SYS_PROC_REN

LOC-DO R CONST

LOC_DOW AUTOOD

SYS-DO name

SYS-PROC name

AUTO-OD narne

LOC-oO R narne

LOC-DD W name

Loc-DD Ac2

Auto-Doand LOC-OOW AC4

Constants md LOC-DO R AC 5

Temps A C 6

lnputlisvoutputlist AC7

Variable length table AC 8-31

When m poolino declaratim or ACSEPAMTION direclive is present'

the following speciiies the CMS-2 cornpiler detault aclim:

FNTITY CS_NAME AC.NAME AC-NUMBEB

Cmpool information is retrieved frorn the Cornpool Element at the point of eacfl
card. The Cornpool Element rrust have been the cornpool orJtput of a previoJs
CMS-2 cornpool cornpilation for the same family ot target cornputers (32-bit lSA,
16-bit lSA, or 1750 ISA) as th€ target cornputer tor the qlrrent compitation. tl it is
not, a latal error message shall be given and the Cmpool Elemmt shall be
ignor€d.

The =COMPOOL Cmtrol Card tormat is:

= COMPOOL < intemal file name > . < element name >

where: " = " (equals sign character) must be in @lum 11 (column 1 for COLI
oplion) lollowed by COMPOOL. No spae is allowed between the " = "
and COMPOOL.

< internal name > is a 1 to8 alDhanumeric characler internal file nare
that is associated with an elemenl direclory name when CMS-2 is
invoked. The tirst charac-ter must be a letter.

<element name> is a 'l to I alOhanumeric character nam€ of the
cornp@l elercnt in the specified element direclory that contaire the
comp@l element to be inDut. The first charac{er must be a letter.

= TITLE CONTROL CARD

The TIILE Cornrol Card shall cause a character string to be Miated with a
system elernent (SYS-DO or SYS-PROC) in its mpiter tistings and objecl
elernent file. The = TITLE card can be situated in the maior header following the
OPTIONS statement or within a minor header. The major header =TITLE Grd
shall designate the default cfiaracter string and shall be used in the absence of
minor header =TITLE cards. lf no major header =TITLE €rd is present. the
detault shall be blank.

The Tiile Control Card lomt is:

=TITLE <ctlarader string>

wh€re: " = " (equals sign characler) rrust be in @lum 1 t (@lumn I for coLl
optim) tollowed by TITLE. No spae is allowed between the " = " md
TITLE.

<character string> defines a cftaracler string ol length 60 and is
del imiled by the " cfiaracler (quotes). The " ciaracter rnay be included
in the string by @ding two " characlers in sequse; the pair will be
treated as a single " dtarader. Strings longer than 60 will be ttuncated
and strings shoner ihan 60 will be blank filled on the right. The
allowable characters are the HEracter ASCII subset.

Note that the Title Control Card is not a featJre ot the CMS-2 lanouage, blrt rather
a pan ot the interfae to the CMS-2 mpiter.

= NOIES CONTROL CARD

=NOTES <characier string>

whero: " = " (equals sign character) rxrst be in cdum 11 foilowed by NOTES
No space is allowed betwefl the " = " and NOTES.

<character string> detines a charac,ter string ot length 60 and is
delimited by the " cfiaracter (quotes). The " characier may be inctuded
in the string by coding nilo " characters in sequence; the gair will be
treated as a singl€ " character. Strings longer than @ will be ttuneted
and strings shoner than 60 will be blank filled on the right. The
allowable characlers are the 96-characler ASCII subset

= INCLUDE CONTFOL CARD

The = INCLUDE Cmtrol Card shall cause input ol all CMS-2 src€ card images
frsn ihe speified elerent tile. The =INCLUDE Control Card and all source
€rd images frm the ircluded elemnt file shall be included in lhe source listing
if a soure listing is sp4ified.

Note thal the : INCLUDE Cmtrol Card is not a feature ot the CMS-2 language'
but rather a pan of the intertae between mpiler and operating systtrn on the
hGl machines-

The =INCLUDE Control Card lormat is:

= INCLUOE < internal file nar|e > . < elelnent name >

where: " = " (equals sign characler) must be in column 11 (@lum 1 for COLI
optim) lollowed by INCLUDE. No space is allowed betwem the " = "

ANd INCLUDE.

< intemal lile nme > is a 1 to 8 alphanumric characlsr intemal lile
name that is aswiated wiih m element direclory name when cMS-2
is invoked. The first characler must bs a lener.

<element name> is a 1 to I alphanumeric characier name ol lhe
sore element lile in the sptrilied element directory that @ntains the
sorce to be rrcluded. The tirst character rust be a lener.

=COMPOOL CONTROL CABD

The =COMPOOL Control Card specifies what Cornpool Elements are inpul to
the cornpilatim. A maximum of 127 =COMPOOL Control Cards are allowed
The cards must appear immediately tollowing the OPTIONS declarations and
prior to the declaration of any name other than the CMS-2 SYSTEM name

27



CMS-2 RESERVEO WORDS

Certain symbols that are language keywords in CMS-2 are reserved words md
my not be used as narcs to identily entities in a CMS-2 program. With trle
exepiim ol single lener reserved words (D, H, O or X), it any of thes€ reserved
words are used in a CMS-2 sere program, a tiatal error rnessage will be givs.
Single letter reserved words will be allowed as naTes except for tables,
item-areas. and functions.

CMS-2 BESERVED WOBOS

DATAPOOL FILE MEANS FEAD USING
DEBUG FINO MEDIUM REGS VALID
DECODE FOR MOOE RESUME VARY
OEFIO FORMAT NITEMS RETURN

:GIN DENSE FROM NONE SAVING VRBL
T DEP FUNCTION NOT S€T WHILE

DIRECT COTO O SHIFT WITH
T DISPLAY GT OCM SNAP WITHIN

ELSE GTEQ OOOP SPILL X
ELSIF H OPEN STOP XOB
ENCODE HEAD OPTIONS SWAP
END IF OR SWITCH

CMODE ENOFILE INDIRECT OUTPUT SYSTEM
EQ INPUT OVERFLOW TABLE
EQUALS INTO OVERI.AY THEN
EVENP INVALID PACK THRU

COBRECT EXCHANGE LIBS
EXEC LOG
EXIT LT

PRINT TO
PTRACE TRACE
PUNCH TYPE

TA FIELD LTEQ RANGE UNTIL

The single-letter symbols A. B, F, I, P, S, U, md V are used as terminal symbols
of the language in enain @ntexts but are nol reserved words ot the larnouage.
When these symbols are used in the coniext in which they are defined as
lerminal symbols, the terminal symbol meaning is used. In all other contexts,
these symbols are considered to be names and can be used wherever names
are allowed.The @ntexts in which these symbols are terminal symbols are as
follows:

A, B, F, I, S, U - type descriptor
A,V- tab ledec la ra t ion
P - Dreset indi€tor

Sope ot Names:

There are tor levels of scope in CMS-2: universal, global, local. and procedure
(subprogram). The universal scope is a s@pe that cofltains every CMS-2
program. Universal scope names represent predelined compiler funclions and
pr@edures- These nafr€s can be used to referene the predetined specified
funciims or prcedures it not overridden by a user declaration. lf a user
program fftains a declaration lor any ot these names, the predetined meaning
is overridden from the point ol the declaration to the end of lhe scope of the
declaration and the user defined anributes will be used trorn the point ol f|e user
declaration to the end of the scooe ot lhe user dtrlaraiion.

The predefined universal s@pe narEs are:

.ACOS,'ACOS2,'ALOG, ANDF,'ASIN,'ASIN2,'ATAN,'ATAN2,'BAMS,
cNT, COMPF, CONF,'COS,.O(p, .FtL, F|RST. .HLN,1COS, .tO(P,.tStN,
.ISORT, LAST, 'LENGTH, 'LN, ORF. 'POS, PRED, 'RAO, 'ROTATE.
.ROTATEH, 'ROTATEHP, 'ROTATEP, FEM, SCALF, SUCC, 'SIN, 'SORT,
'TAN, TOEF,'VECTOR,'VECTORH, ryECTORHP, .\r'ECTOBP, and XORF

'Names marked with an asterisk are predefined only for certain target
@mputers.

RUN-TIME LIBRARY ROUTINES

16-8IT RUN-TIME ROUTINES

16-8IT NUMBER CONVERSION ROUTINES

LINKING CONVENTION

LK RS,PACKET
JLR R4,ROUTINE

PACKET

t 5 7 0

SCALE FACTOR IN OUT

PACKEI is the packet address
SCALE FACTOR is me byte long
lN and OUT are register numbers

ROUTINE O€SCRIPTION INPUT OUTPUT

CSS$F
Convens scaled single-length tixed-
point number to floating-point number

CSA$F
Converts s€led double-tength fixed-
point number to tloating-point lormat

cso$F
Converb sled quad-length tixed-
point number to floarling-point tomat

cFllss
Cmverts floating-point torrnat to scaled
single-lenglh tixed-point number

cF$so
Cmvens fbating-point tormat to scaled
dorble-length f ixed-point number

cFsscl
Cmverts floating-proint format to scaled
quad-lenglh f ixed-point number

R(rN)

R(|N)
R0N) + 1

R(rN)
R0N) + 1
R(rN) +2
R(lN) + 3

R(rN)
R0N) + 1

R(N)
R(N + 1)

R(|N)
R(rN) + 1

R(Our)
R(OUT) + 1

R(OUD
R(OUT) + I

R(OUr)
R(OUT) + 1

R(OUT)

R(OUT)
R(OUI)+ 1

R(OUD
R(OUr) + 1
R(OUT) + 2
B(OUT) + 3



16_8IT RUN-TIME ROUTINES
lGBIT RUN-TIME ROUTINES

16-8IT MATH RUN-TIME FOUTINES

LINKING CONVENTION

LK Rs,PACKET
JLR R4,ROUTINE

PACKET

15 3 1 0

OUT oPl oPz
OPEFANO 1

OPERAND 2

PACKET is the packet address
OUT is one byte and indicates output register
OPl md OP2 control bits are two bits long

Cmtrol bit meaning:

0 - lndirect address
'I - Direc{ address
2 - Regisier number
3 - Number (constan0

Tha pack€t indicates the lmtim ot input md otput. Cms€sJtive lmtims are
used lf mre than one word. These routines are br computers without
MATHPAC. The result is normalized.

BOUTINE DESCRIPTION

F$ADD
Adds a floating-point number to a floating-point number with the result a
tl@ting-point number

FSSUB
Subtracts a tloating-point number from a floating-point number with the
result a tloating-point number

FI$MUL
Multiplies a flcting-point number with a tloating-point number with the
result a tloating-point number

FIEDIV
Oivides a tloating-point number by a tloating-polnt number wilh the
result a lloating-point number

F$COM
cornpares a floating point-number with a floating-point-number setting
the sditim @de

Pl$tl
Calqrlates XY where X and Y are single-length tixed-point numbers
with the result a single-length lixed{umbar

RSRI
For computers withol ALOG and F(P instruclims. Calarlates XYwhere
X is a floating-point number and Y is a single-length fixed-point number
with the result a flmtino-point numbsr

16-8IT ROUTINES FOR FLOATING.POINT INTRINSICS

LINKING CONVENTION

LK Rs,PACKET
JLR R4.ROUTINE

3 0

IN OUT

PACKET is the packet address
lN and OUT are register numbers
These retines are tor cornputers other than AN/UYK-44 with MATHPAC and
AN/AYK.SCP

ROUTINE DESCRIPTION

PIERIM
For cornputers with ALOG and Pe instruc{ions. Calanlales p where
is a tloating-point number and Y is a single-length tixed-point
number with the result a floating-point number

PI$RR
For cornputers without ALOG and DG instructims. Calalates Xy
where X and Y are floating-point numbers with the result a
tloating-point number

P$RBM
For cornputers with ALOG and EXP instructions. Calculates Xy
where X and Y are tloatino-point numbers wlth the result a

number

ROUTINE DESCRIPTION

FI$SINM
Calotlates the sin6 of a floating-point input in radians with the result
a lloating-point number

F]$COSM
Calcdilates the @sine ol a floating-point input in radians with the resun
a floating-point number



16-8IT RUN-TIME ROUTINES

ROUTINE DESCRIPTION

FI$TANM
Caldlates the tangent of a tloating-poinf input in radians with the result
a floating-point number

F$ASINM
Calculates the arc sine of a floating-point input wilh ihe result a
floating-point number in radians

Fr$ACOSM
Calqllates the arc osine ot a floating-point inpul with the result a
tloating-point number in radians

F$CTANM
Calqrlates lhe arc tangent of a lloating-point input with the result a
tloating-point number in radians

F$EXPM
CalqJlates g where input and output are floating-point numbers

F$ALOGM
Cal@lates LN(X) where input and output are tloating-point numbers

16-8IT RUN-TIME ROUTINES

16.8IT CHARACTER AND BIT LOAO AND STORE ROUTINES

LINKING CONVENTION

LK Rs,PACKET
JLR M.ROUTINE

REG is forr bits long. N, S and A are hilo bits

REG - Register to load into or store frorn
N - Control bits tor number ot draracters
S - Control biis tor $an cfiaracter
A - Control bits tor characters

Cgltrol bit meaning

A

0 - lndirec,i address
1 - Regisler address is in
2 - Direct address

Sand N

0 - Address that conlains value
1 - Register value is in
2 - Valuo

ROUTINE DESCRIPTION

LO$BIT
Loads bits trom rn€mory into a register

LO$BITD
Loads bits trorn memory into a do$le register

ST$BIT
Stores biis from a register into meanory

ST$BITD
Stores bits frorn a dcuble register into mermry

LO$CHAR
Loads ciaracters trorn mernory into a register

LO$CHRD
Loads characlers lrom memory into a dolble register

ST$CHAR
Slores characters lrom a regisler into memory

ST$CHRD
Stores draraciers trm a double register into mermry

! 5 3 1

nEu N 5 A

ADDRESS
CHARACTEA

NUMBER OF CHARACTERS



16-8|T NUN.TIME ROI'TINES

16-8IT MOVE. SWAP AND @MPARE CHARACTEBS

ultKr{G cot|El{TtoN

LK R5,PACKEI
JLR R4.ROUTINE

0 - Use shone$ @€rand le.rgh br numb€r d duractsrs in lhb operation
1 - OP'l is a coarstant

OPz is lonoer
2 - OP2 is a @nslant

OP1 is longer

MSl75OA RUN-TIME ROUTINES

MS175OA NUMBER CONVERSION ROUTINES

LINKING CONVENTION

LIM R4,PACKET+1
SJS R4,ROUTINE

1 5 3

RFTURN ADORESS

s c A L E l t N l o u r

lN and OUT are register numbers

B , C . E & F

0 - Merbry addresg
1 - Regi$er
2 - Value

o & G

0 - Indirecl address
1 - Register address is in
2 - Direct addr*s

G
F
E
o
c
B

OPl BAS€
OPl START
OPl NUMEEF
OP2 BASE
OP2 START
OP2 NUMBER

ROUTINE O€SCRIPTION

MO!43CHR
Morres a draractar string lrorn m€ rn€fipry localion b anoth€r

@MsCHR
Coanpares ons cfiaracter string with andror s€ttino lhe coarditim code
to indicate resulis ol cornpare

SWPsCHR
Swaps character strings in mermry

ROUTINE DESCRIPTION

cFrjsc
Convens a tloating-point number to a single-length scaled tixed-poini
numDer

cFt $sco
Cmverts a floating-point number to a double-length scated tixed_point
numDer

CSCIEFL
Convens a single-length scaled fixed-point number to a ftoating-point
number

CSC$FLD
Converts a doible-length scaled fixed-point number to a fioating-point
numbef
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MS1 75OA E(PONENTI;TON ROUTIilES

LINKING CONVENTION

LIM B4,PACKET+I
SJS B4,ROUTINE

1750A INTRINSIC ROUTINES

LINKING CONVENTION

LIM
SJS

B4,PACKET +.I
R4,FOUTINE

PACKEI RETUBN AOORESS

I N

tl,ote: lt lN/ouT is 15, then lN+ l/ouT+ 1 is 0.

RETURN ADORESS

ROUTINE D€SCRIPTION

POW$|l
Co.nputes XY where X and Y are single length.
X is in R(NIBBLE3) Y is in R(NIBBLEz)
Resulr is single length in R(NIBBLE4)

POW$Rt
Computes Xy where X is a floating-point number in R(NIBBLE3) and
R(NIBBLE3+ 1) and Y is a sinole-length number in R(NIBBLE2). Resull
is a floating-point number in R(NIBBLE4).

POWSRR -
Ccnputes Xv where X is a tlGting-point number in F(NIEBLE ) and
R(NIBBLE3+ 1) and Y a tloating-point number in B(NIBBLF^) and
R(NIBBLE2+1). Fesult is a lloating-poinl number in R(NIBBLE4) and
R(NIBBLE4+ 1}.

ROUTINE DESCRIPTION

RBSINA
Caloilates the sine ol an angle in radians. Floating:poinn input in R0N)
and R(lN+1). Floaring-poinroutput in R(ouT) md R(ouT+1).

FlSCOSA
Calculates the cosine ot an angle in radians. Floating-point input in
R(lN) and R(lN + 1). Floatlng-point output in R(OUD and R(OUT+ 1).

RITANA
CaloJlates lhe tangent ot an angle in radians. Floating-point input in
R(lN) and R(lN+1). Floatino-poinr outpur in R(OUT) and R(OUT+i).

FSALOGA
Caldllates LN(X). Floating-poinr input in R(tN) and R(tN+1).
Floating-poiil odptn in R(OUD and R(OUT+ t).

Ft$p(PA
Calo.ilates E(P(X). Floating-point input in R(lN) and R(lN+1).
Floating-point output in R(ouT) and R(ouT+1).

FISASINA
Calorlates arc sine. Flosting-point input in R(lN) md R(tN+i).
Floating-poini odprrt In R(OUD and R(OUT+1).

FISACOS,A
CalqJlates arc @6ine. Floating-point input in R(lN) and R(lN+ 1).
Floaling-poinl output in R(OUT) and B(OUT+ 1).

FITATANA
Calculales arc tangent. Floating-point input In R(tN) and R(lN + i).
Floallng-poinr ourput in R(ouT) md R(ouT+1).

FIESCIRTA
Calqjlalgs square root. Floatingnpoini input in R(tN) and B(lN+t).
Roating-point odput in F(OUT) and R(OUT+ 1).
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MS17$A LOAD AND STORE CHARACTER BOUTINES

LINKING CONVENTION

LIM R4,PACKET+I
S,|S F4,ROUTINE

REG is lour bits lmg. N, S and A are two bits.

REG - Register to load into or store trorn
N - Control bits lor number of characrters
S - Control bits lor start cftaracler
A - Control bits for characlers

Control bit fi€aning

A

0 - lndirec't address
1 - Register address is in
2 - Oirec{ address

Sand N

0 - Address that contains value
'| - Fegister value is in
2 - Value

1750A CHARACTER MOVE, COMPABE AND SWAP ROUTTNES

UNKING CONVENTION

LIM R4,VALUE+ 1
SJS R4.ROUTINE

t 5 13 't1 7 3

A B c o F

OPI BASE '
OPT START CHARACTER
OPI NIIMBER OF

OP2 BASE ADORE
OPz START
OFz NUMBEH OF CHARACTERS

0 - Us€ shod€st operand length tor number ol cfiaracters in this operation
1 - OPi is a consiant

OP2 is lqroar
2 - OP2 is a ffstant

OP1 is lonoer

o . v . t r 6 r

0 - MefiEry address
1 - Regisler
2 - Valus

D & G

0 - Indirect address
1 - Register address is in
2 - Dir€cl address

G OP1 BASE
F OPl STAFT
E OPl NUMBEF
D OP2 BAS€
C OP2 START
B OP2 NUMBER

ROUTINE DESCFIPTION

LOOEBIT
Loads bits frorn memory into a register

LOqlB|TD
Loads bits trm mernory into a double registgr

STO$BIT
Stores bits trsn a regisler into msmory

STOSBITD
Stores bits frm a double register into memory

LODI}CHAR
Loads characters tro.n msnory into a register

LOO$CHRO
Loads characlers lrom merbry into a double register

STO$CHAB
Stores cfiaracters from a register into rnetrEry

STO$CHRO
storss cfraracters trorn a double register into menpry

BOUTINE DESCRIPTION

MOV$CHAR
Moves a cfiaracler slring frorn one m€mry location to another

COM9CHAR
Cornpares one charac.ter string with another setting the oondition code
to indicale results ot cornoare

SWPISCHAR
Swaps cfiarac.ter strings in mernory



-

M{iITCIA @t'NT BITS AND PARIW BOI'TI]{ES

UNKII{G @NVEI{TION

UM R4,PACKET+I
SX} F4.ROUTINE

7

BETURil AOORESS

m t o u r

ROt,TrirE DESCRIPTTOI{

CNTS
CounB the rufl$er ot bits in B(lN) and puts lf|e qnt in B(OttT)

ODq$P
Checks parity in R(lN). It odd result is I else 0. Bosult is placed in
R(OUr)

FYENTP
ChedG parity in R(lN). It even result i9 t else 0. R€sult is placed in
B(OUT)


