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This doc1,1ment defines c. Cl)mmanJ language ond command 
pr·.JC':!S!i 1Jr that ls lntend~d tJ b& d user i'111Jc1ed alternative to 
th~ curr&nt Multics comm'3n'1 processor. Th• Jc:nguage ls suit&bJe 
for us~ as an interactive or absentee Joo c;mtrc,.] langul;1e, and 
i t a J so i s. c. s u it a b I e J a n g ua g e i n w h i c h t o pa r f or m s i m p I e 
cc:;J cu LH ions. 

1. Pr.:>viat: a single unified Jan~uc.~e c:>nt:;jinlng tn~ assentic.l 
functions of c:ilc, abbr1otv, exec_coill and the cu""rent Multics 
command lcnyuag~. 

2. Pr.)v.1.de a commafld Jangu.:iye theit Co'l cal J subroutines and 
functions written in stanaard lang.Jag.3s ln c natur.:11 :nanner 
P~islng arguments &nd receiving valJes h~vlny any of the 
sc.JI ar data types of the standard I an~uages. Any :>rocedure 
whose arguments and return values ~"'e scc.lsrs can ba invoked 
frllm the command proces:ior exactly 3S it would be invok£d 
fr.:>m another pr:.>cedurt-i, thus elimin<itlng the ne1td far active 
functions and c~mmanas to be wrltt~n in~ nonst3nda"'j stylt. 

3. Prllv.i.oe a langu:i~e who~e 1mpJement3ti::>n w1H parfor:n a 
giv~n oper~t ion using lass CPU tim& anj storEg~ th~n used by 
th~ existing command processor 1nd ~€J~t~d facil1T1es to 
perform the eoulvalent operation. 

Tha commana lcngueige ls a very simple «1gorithmlc Janguage 
whose largest syntatic unit is a <c.:>mmand>. Eech <comm3nd> is a 
conditi:>nal or unconditional lmperatlvi:! statement whlch cc.n 
contain rE::ferences. to namJd variable~, JXPr€S~io'ls, iind oth~r 
<c:>mm&nd>s. Expressions are thf. famllic."' p1renthEsized infix and 
~r~flx ~xpressions of Fortran or PL/I. 

Multics ProJect Internal working doc..1mentc.tion. Not to be 
r~produced or olstrlout~d outild~ the Multic~ ProJect. 
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Th•.:t command pro:es!":>or Li an inter;;)r.e+er that ex1cutes .a 
se~u\!nCi of <comma1J>::;, lnt(l!rpretati:>n of ec.ch <commanJ.> is 
perform~d ~s ~ two stag~ pro:ess. Durinl tn9 first st31e, th~ 
<commanj> ls processad ~.s a ~equence of_:har-actf:!rs.witho.Jt regard 
to its syntatic consTructlon or pur:>os~ as a commanj, It is 
during Th.is first sta3e That abbreviati:>ns and pa.-smetars are 
re P I a c e .j a s de s c r i b e d I at a r • Du,.. i n g th e sec on d ;; t a ge c f 
interpr3tatlon, ec.c"'I <comm.ind> is pc:i"se1 (identifhJ) and 
exacuted. 

Th>! command p":)CtJssor cc.n be called by a <co11manj>, Each 
lnvocarlon crec.tes i'i new sat of arguments, ,. n~w set :>f Joce:I 
variabl~s, a nt:1w :ommand input file, .. md a naw ''curr-ent" 
aborevi.:it lon f i Ja. 

cp patt"I s1 s2 ••• sn 
or 

CP path 
or 

cp 

whare P""'th ls th~ psthname of the commc;~d input fl 1e, and s1 
s2 ••• sn are the strings whlcn are argum~~ts of the new lnvocatlon 
of th~ command procassor. If path is omlttaCi, commands are "•H·d 
fr . .:>m us~r_lnput. 

83for~ each <coTimand> ls executed, the fol lowing steps are 
performad: 

1. tt"la <commc.nd> ls lso1atad from tr'le "'est cf the command flle 
by scanning t:> th-3 flrst ; or <neiii lne> not contaln~a ln a 
<:iuote:d str.i.ng>. 

2. If the current aobreviation flle designator is not nulJ, the 
<c:Jmmc.nd> ls ex:1minaa ci:i .a sequence of chera::ters. Each 
<p.ittt.rn> ls raploced t>y tne rer:dc.cem~nt string defined for 
th1t <pe;ttern> ln the &obr~viatlon fit 3, After raplaceTient 
of c. given <µc:1ttern>, the r-eplac'!d text .i.s scan,ad. 
Scdnning and repJ~cement occurs from lift-to-right. 

3. Each lk, wh<dre .i; is an <integer>, ls l"eplacE.::J by the kth 
ar;umE:nt tc th.i.> invocation of the ::omm:rnd proc.,ssor-. If no 
such c.;rgum~mt e>< lst.i, th1:.1 &..k is ramJv1:d. 

'+•If tne <command> do-:!s n.Jt bagin wit1 ., .it ls tl"'anslated ts 
an <ex«::cute>. 
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Note that by uslng abbravlatlons t'le ·Jser cc.n aJlmlnate the 
• rE:qu.ir-ed on (::.3Ch c:>mmand and cdn cnangl tna syntax of comm:ancs 
to o llmlted extent. 

Not a 
l t :! rat .i. ~n 
If that 
done C:IS a 

thEt thls proplsaJ does not lnclud~ Tha string 
currentl.y :>erformej by the Multici command p"'ocessor. 
type of .atrlng proct:sslng I::> to 01• oone, It :>ho1JIJ be 
part cf ST3P 4 ~bovg. 

<clmmand llne>::=<commond>l;<comman1>l, •• <newline> 

<com me: nd >: : =<def 1 no> I < d-d I e te > I <use> I < .I ls t > I < wn .i. l e > I< .i f >I 
<Jet>l<call>l<exlt>J<prlnt>l<o~>l<for>l<executa> 

<j.:;tf lne>::=.deflne <pattern>I :=<exp"'es.ilon> 

<pdtt~rn>::=<expression> 

cc.uses the valua of <pattern> to bE? entt, ... ej as en aborevL::.t.ion in 
tha current abbreviation fl Je. Both th.! <pattern> ana the 
<expr~.i.il on> must yl~ J cl str lng values. 

<de1ete>::=.delate <pattarn> 

ca u s a s t ht: v a l u e o f < pa t t d r n> t o o e. d I! I e T e o fr o 11 t he cur- .. en t 
aoorevi~tlon f.i.le. rnc <pattern> must ylelo a strln~ valu~ tnc:t 
ls defined ln the cu"'rent aboreviatlon fiJe. 

<use>::=.use[<e~pr~ssl~n>l 

couses th.: fl I~ ldenr lfled bt the vslue :>f <expression> to become 
th 1:1 current abbrev lat lon fl le!. If the <axpr-ass.lon> ls omittea er 
Y.i·:iJd;:; a null str.i.n;., as lts value, the cur~ent abbrav.latlon file 
designation ls set nuJ J lnhibitlnJ th~ re:.pl c:c~ment c.f 
aborevlat .ions. 

<list>::=.Jlst 

csuses the content :>f tt'le current abbrcivlat.i.on file to :>a J.i.st"d 
~n usi:r_outpur. 

<wn.i I~>: :=.whi 1a < <c::xpre>slon> > <g,..ou:>> 

<group>: 1 =<co mml:il n d >I ( < C..> mman d > [ ; < c 011 m d nd > l ••• ) 
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If <expr·ession> is tr-ut.:, the. <group> ls avo1uatf"·d; other~ls.a, lt 
ls not. Ui:ion comp Jet ion of the <.grou,p>, th-:! <while> is r-apeatec. 
Thd <•x~r~ssion> must y1eld ~ Jo~ical v~.Jue. 

<lf>: :=.l f «exp"'ess..lon>) <group.> 

If <ex..:ir~ssion> .&.::. true, th~ <9roup> ls ti#Vj1ueitea; other-wise, lt 
is not. The <ex;>r~ssion> must yield a l:>gicc.I value. 

<J.:t>::=J~t <n<=.11€-> oe <.axpresslon> 

C<JJses <name> tc be jefinau as<:.. local v3.rlrnh a'llo:c:.tej ln the 
currenr stc..ck frBma. The vaJue of tne ve:riob.le is the v.aJue 
pr:>ducaj by evaluati:>n of th~ <t:xpr"-sslo"I>. 

<c.;.JJ>::= 
.cal I <exp"'asslon>(C<expressioi>C ,<expresslon>J ••• l> 

If the first <~.::xpres:;ion> is a <name> that has not oeen d~flned 
as a locQl vcrlobl·a, lt is translated into "<nama>'", and 
evaluat>jd e<s s str-lng; otherwise, l!llcdJation of tha first 
<expres~lon> must yield a strin9. In both casc:s, the st!".ing must 
be a pathncme that ldentlfle.:i an obJect segment entr>' point. 

Thg argumenT <expr~sslon>s ~r~ ~va1uat~ci anl converTad to conform 
to the dat~ types sp~clfl~d oy tne entry definition of t~a oo]ect 
seJment ~s aescrlb€d later. 

<e><it>:&:.exlt 

cc:;..,1stts controJ to re·turn from the currant invocation of the 
command processcr. 

<prlnt>::=print <expression>[,<dxprassion>J ••• 

caus'i!s th~ 

user _output 
vaJue of each <~><OrdsS.i.01> 

in s s u lt a o I e f 01"" ma t • 

<on>::=.on <exp~~sslon> do <9roup> 

to 

causes the <group> to 0(: esrabli.sh.d ~s 

condit.i.;m iaentif.i.ed by tne itr.i.ng vQJua J1 
Th~ <exprt:::>sion> musr yield J str-ing val.a. 

bf;• writ ten on 

t.n ·on- unlt f o:' the 
th~ <expr-ession>. 

<f.;r>: :=.for <name>=<lri!xpression>( ,<:.xprassion>l ••• d:><gro.Jp> 
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Let n be the numbar of <e..<presslon>s. FJr k=1,2, ••• n, the k1h 
<expression> ls evaluated ond Its r~sulting vLJue as~lgnad to the 
locc:I v.Jrlc.ble <name>, and the <group> is ev<duc.ted. A <for> 
defines lts <nc.me> os a Jocal varlC-ible ]Jst ~lke> z <Jet>. 

< .;j i< e cute > : : = <st .. l n g > C < s tr ln g > l ••• 

An <execu t~ > is transl atQa lnto 

.c:iJ l "<string>"< C "<string>"[ ,"<string>"] ••• l) 

uxcept 

1. If the or.iginsl <string> 1s ~ <~uotad string>, 10 ajditlonc. I 
au~tes are used In the transJatlon. 

2. If tht: orig.i.naJ <string> has the fol"m .<namr::>, io Quotes are 
US.:!d in the trans lat Ion e1nd the trc:isl.itlon is <nama>. 

Th! <ex~cute> is a soac.iaJ t:.Jrm of the <cal I> tha1 is des.Lync;.d to 
O&? ~asy to type 3nd com.latlble witn the ~>.ist ing command 
longuag~. It ls·translt.teo into a c::.JJ 3S tht-i Jast step of the 
string processing sta~e of interpretatlo~. 

<n ~ m ~ >: : =<let ta~ > C < J et t 3 r > I< d lg It > I_ l • •. 

<string>ll=<quot~d string>l<unQuoted string> 

< ~ u" t t:: o s t r i n g > : : = " < ch ar > • • • 11 

<cnar>: :='"'I Any ASCII cnaract~r excapt " 

<unQuc.ted string>: :=<noteno> ••• 

<nJtena>::= Any ASCII cnaracter excapt 
tab 

<n;,w.llne>::=ASCII new line 012 

<axpresslon>::=<.Lnflx>l<pr~fix>l<b&ilc> 

< ne ~ J in e > .:> l a nK ei r 

<lnf lx>:&=<exprasslon><infix-op><ex:>~eislon> 

<pf"e 1 ix>: : ={ + 1-1 ... } <ti xpr'! ss ion> 

< b ,J s l c > : : = (< ex p ... d s ls on >) I < na me > I < con s t 1n t > I < f u n:: t l oi > 

<c~nstant>::=<qJoted string>l<intey~r> 

I < r ea J > It r uo I fa S s e I n..1 l 1 
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<r«;ta I>: :=(<inttJer>. l<l.nte.ger>l&: •. <i'\te;;e.r >He.C+l -l<i~feger>l 

<Lin ct fan> t f= <~><pr e::ss ion.>< t<:e xpre ssl on >I, <.e x.i;,res s i o"I> l •• ~· l) 

A functlo.n works .:like"' call, exce:>t t:-u·t dreturnvalue is 
expecte1 and l~ converted to.the corrlspondin~ command JangJa9e 
data tyµe. 

A 1 occ;;I varia.:> I e ls aJ located in th~ stack fra11e of the 
command process.or-. ::ach v"rri.:1bie ls capabl~ of possassing llcduE:s 
of &ny dat~ type. 

Thd possible data type~ are: 

lnreglr 
reaJ 
Jo:il cc, I 
string 
ad·jr es s 

( f l x Iii d bi rd 35)) 
< f I oa t d~ c ( 18 ) ) 
(blt(1)) 
CchsrC256) varying) 
(pointer, pointer) 

Th·.~Sii! .:i.:ita types are deslgneJ to accommojdt~ c.J l PL/I and Fortrc,n 
dat" tyJes except complex numbers. The :onverslons oetween these 
types and PL/I types bre glvln in the 1ollo~ing s~ctlon. 

A var.i.abl e is da fl ne d t>y the appear:inca of 
<let> or <for>. dace.us.,. the command l:inguage 
multipld scopes of names and no dbclared 
declarative statements are required. The typ~ 
th~ tyµ~ of the valu! it curl"'ently possesses. 

i ts < name> i n 
hls no conceot 

<: t t :-- i b ut e s , 
o f a var- l ab I a 

a 
(if 
no 
ls 

If an entry d~finitlon specifies no p6remetel"'s, the 
ar]um.ants, if any, al"'e passe.:j without coniver"slon. 

If the entry J~finition speclflas a singh ona-dJ.inensi::>nc:J 
array, the c.rguments are conv~rtad to thi! d.Jta type of the ar-t"'ay 
anJ each argument is tl"'an~formea Into an alem~nt of the a~l"'3Y• 
Th! Jllwar bound of t"le drray descriptor is 3et to 1 and tn~ uopE:r 
bound ii s~t to n, wher£, n is the number of arguments given. 
Using this schema, a PL/I pr:>cedur-e can ~asily recei~~ a variable 
number ~f c.rguments ,.n.i le rem·3lning within tne stznd3rd l anguag€. 

If the entry daflniti~n specifies one or more scaJar 
ar1umants, .aach arguTient 15 convertlld to thl date: type:; of .its 
cot"'r·esponding param:!Ter. If an argu11ent is c: ra ference to a """' 
Jocal v.,if"'lable, it 1::> ;:>ass~1 by-referanc!; othtirwlse, it is 
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pCi;iSed by-value. Wne:n an ar~ument ls pass id by-rehrenca, it ls 
convoartdd to conform to thd data typa ·Jf the corrasponjlng 
par~met~r, and upo~ return lt is convKrte1 back to the orlgin&J 
type of the argument. 

If the expected aata typa of a calhd ;)l"OCE:durn ls any kind 
of PL/I arithmetic data, bl)th integer and rea I can be convertE;d 
to thld ~xpected typ~. On r<!turn, al J P.L/I c1rlthmctlc types, 
except complex, cai ba c~nverted elthor to integer .:>r i"'i!3J. 

Large d~c lmaJ vcilues are rounded and a warning produced. 

A~Jr~gete values c~nnot be passed o~ r!ceivad. 

PL/I blt strings, other than blt(U, <'>re convert~d to 
ch.3racTilr strings.· 

Exc .. sslvely lon:i (>25&) character· strings orf, trunc:ited 1dth 
a ... arnlng. 

Because th.: commc.nd language storai oddrtssas a:i pointt.r 
oalrs, lt can hold p:>inTer, ;;,ffset, labeJ, 1ntry, formc.t, filEo, 
anJ ard~ values as &jdr~ss Vdlu~s. 


