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lhls MTB describes the clans for probe in Multics Release 
8.0 .nd oeyonrj. Tt-e most imD«)rtant fe-::iture cf verslor 4 orobe 
(in fv!,. 8) wi 11 oe imcroveCJ suoi:;ort of FORT~AN ard COBOL. Other 
faatures will n~ suoocrt for I cw-level debuqgina, 
sel f-cocumentatiori, c:nd sever31 converilE:nt reauests. The 
imolerrentaticn WJ.11 be drastlcal Iv cnanged tc allow fer future 
exoansion. Thls ~TB conclud~s w1th id~as fer f~ture \erslons of 
orote, and ls fcl to1<1ed bv a rsvised MPM d:>cumEnt. 

1he current crobe user interface was destqre1 witn tn~ PL/I 
user in mlnd, 3nd can be annoyingly inccnveri~nt fer COBOL or 
FORTknN users. Th~ ~oal is to pr~sent e~ch oroqrammer wltn a 
" v i r t ,_ a I m c. c h i n ,;: " t h a t s -~ ":: ms t o w o r "( i n t h E i: r o g ,... a m m e r • s 
tanc;u;:qe. Tc thi-s e.rc, probe wit I have o "c~rrent lanquaqe"• 
whic~ ~ill determire how exor~sslons ar~ lrteroretaa ard ho~ to 
forrrat cutout. 

One oroblern wit~ the current desiyn ct crct0 is that the 
source languaq~ mlgrt conceiv8bly b~ soecified bY either the 
''sourc.::" oointer or tre "olocK" colnt,:;:r. ::i.Lnce neitr~r is th<a 
obvic1..s riqht cholc€ thB two wil I be merq::;d intc a sinqle entity, 
whicr will subsume the functJ.ons of bctr., :;lthouqn it w.i.11 
contirui:: to bE: Cdl l ~o the "<oourc0" oolnt,2r. 

When th.: current I anquage is COBOL, orobt! wi 11; 

tr~nsldte uoo2r c~s~ var la tie ndme~ to lower case, ana 
trinslate th~ hychen char3cter to an uncerscore en incut. 
C1..tout will \jS2 tr-.: nci'Tle '13 stur€'d in the: syrrtol table, exceot 
th t underscor~ 1-<ll I t'e translat'"'-l to rypren. This 
trc:ns1aticn i-s neces:;ary b"=!cause the COP.OL comoi ler use al 1 
lc~er case letters~ and substitutes the uncerscore for the 

Multics Project internal working documentation. Not to be 
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h'lthen in symbcl tc:ttes. 

UsE COBOL, rdther than FL/I, 
at1ributes of dat~. 

orlntlrq the 

Use the COAOL structurB na•TI€ <Nalificaticr s~l"tax instr:da cf 
tt°'t; PL/I syntax. 

Probe tana debuqq~r supoort ro~tines 
be E)tended to hGnale th~ COBCL ~ata 

overclnched data. (~ot~ that COBOL 
correct symbol taol~ entries for scma 

in oouna_cr:buc;_ut 11_> ~i I l 
tvo2s for 4 bit O€cimal ana 
currently dots not bullc 
of thes€ c2tc: tvp~s>. 

In acdltlon, orobe wi 11 
state~ents. B~cause of 
never reliable, so lt will 

rafuse to s~t orEa~s s!!sc COBOL 
tne coo~ genarcted, this feature was 
be removea. 

When the current tanguaqe is FCRl~A~ oroo3 ~11 I: 

accept the FORT~AN comoarison ocerators 
PL/I ooerators. 

ir edo1tlcn To t~e 

us E • true. 
ln-:tead of 

and .false. 
"1 .. t anc "O .. b. 

I oq.ica I 

lqrore case ori input if tre FO~TRAN obJect se~ment was 
ccaoll~d with -fcld or -card. On outo~t the rnmcs of 
v a r i a b I e s w l 1 I b e c r l n t e d a "S t h e y 3 on .: ~1 r l r t l"l '<.: s y m o o I t a b I e • 

In ace l t ion, the nel\ reouest ••ai.so I av .. 
FORTRDN programmer who has 3toreo 
non-FCRTRAN oata in FC~TRAN storaqe. 

WJ. I I o ~ 
"1ultlcs 

useful to the 
~cintErs or other 

Lower level succcrt is b~ln4 adaed t0 probe ln oroer that 
debug may be onasec out. rt is unj~sirsble tc mairtain t~o 

debuqgers, ard orobe ls far more maintain~ole trar debug. There 
are ro plans new tc do anytn1n~ to debJ~· It is hoPeo that it 
will simolv ~lth~r aw2y. New f~dtur~s th~t ~r~ d0Clicabl~ to low 
level debu~qlrq are: 

Tre ne:w ri:'!ouest "cisolay'", mentione::i ;;oove. 

M.:chine registers Cas sav::o in the src;ck 
a:cessible dS orobe bulltins. 

frame> wi I I 

third qoal is to maKe orob~ 

Exten~lons are contemcJ at-:j for such 
rnorE e3s1lv ext~nsible. 

fe~turss as c~buqging dead 
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oroc..:'"ses and oth~r uf.onl es I ive ones, ->nd S\.oCDOrtinq PASCAL. 
Althcl.qh no extensiors are olanneo for rele;Vie R.a, -311 internal 
architecture changes to suooort them will bE c:v<:ilable. In fact, 
tne Slooort of FOkTRA~ and C090L depends uocn it. 

Prove wi.11 b<::> sel f-documentinq. Two new recuests wll J be 
;:cded: "heJ n", wnich orints info f i I e~, and .. '?", which 
orints the nall'es cf alJ curr12nJy defin£c recue.sts. 

S.:veral new bulltins will be 3daeo, including addrel, 
b,:seotr, rel <'ind i::tr. A fu1 I list ls in th~ l'lPM writeuo. 

E)tensive control over orobe"s beh3vior will be ava.i.table. 
Irstead of Just one mo 1Je ('"lonq" or "'trief .. ) tnere wlJJ be 
rr;:nv orthogcn:.:iJ IT'Cd~s, with ·~•3Par.3te control cf features that 
w-re oreviously ell ccntrolled by "11ode". Modes ~d1 I be 
s.:veo across orccess, in the usE'rs nrobf se<;. 

' I 1 w i I I b <:'! co s s i b I e t o pr i n t a J I th~ c r q u"' €: r. ts to', the cur re n t 
crocedur~ witn a sinqle raauest. 

Tr-e svntsx of the "status" ;-;.nd "resf:t" reouests 
simplified and m3de consistent with e~ch ether. 

wi J I bE 

Tre search string suocllea 
s·ored, ·so The user can 
SlPPlvin4 ..... 

to the "ocslticn" reauest ls 
s ear ch f or i c en t i c a I s tr in g t> v 

f>oresslons w.i.11 be evaluated usinq ccerator orecedence. 
(Currently they are evalu3ted ln a teft-ta-riqht manner> 

Enclc~ed is a comoletely new orobe MPM ~rite-u~. TherE is no 
qlossc:ry or examoles in it - th;; 7.G vt::rsicns will te used. It 
has f"\<t bt><::n aetermired whether FORTRAN or CCeOL ;;;xamoles wl 11 qo 
lntc :he MPM (as opposed to the F-UG and CUG>. 

Tnere has been some ciscussion of features t~at couJa/should be 
added tc crab€: "someday". They are curr~ntlv not w€ll dE:fined, 
but are included h€re for soeculction. 

ecitinq breakooints usinq aedx_ 

c: "smart" steo recuest that uses an 2xtEncec statt:ll'ert map sc 
ttat transfers cf control Ci t-then-el-se, de loops) no longer 
rEsuJt ii" steooirq qettlnq ''lost ... 
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tte abi I itv to 
€)ecute 
~ritten. 

a breakpclnt 
al I r<:ftrence:. tc a variablt:', and 
~hen J ~iven location ls either r~aa or 

t r e ab i I i t y t o so "' c i f y :; cu r c e I i r .; I c c a t i c r us l n g 
ncn-executaol ~ sc~rcs lines s~ch ~s commsnts 

Tte ability to search using reyular exoressions. 

Tre abi litv to set hreakooints at arniTrJrv Jccaticns, not 
)Lst tne first or last instructlcns of a stat~ment. 

£>tending con~itional dXPrcssions 
orerators (3nj, or, not). 

Tc the Boolean 

C:mpletlnq Th2 implementation of macros. 
orobe new to orocess macros, ~nicn 

r~quest lists, but can ne qiver. nc.mes 

TtEre is code in 
arE Jike or~aKPcint 

enc ~xecuted by the 
r0::quest "'macr0 foe"'. 

A '"video" proo.: - with r:;:!al-time: uodating cf stack trace ana 
v2riable valu~s ~~en breakooi~ts occurEat and cocrdinatea 
disoJay of source text. 



probe orobe 

Na111e: orot>e, ob 

The orobe co~mard orovid~s symbolic. interactive Otbugginq 
fac-1i·1-ttes---Lar_~ crcgrams co:noi l~d with PL/I. FO~TRAN, er COBOL. 
Its f Eatures oermTt·a us~r--to .. -Ln.J_i£ruot a rur.nirq orqram at a 
particular StatE:m<::nT, €:Xamine and ___ rri-c:for~v-·C-f".C.QJ"'arr. variables in 
their initial state er during ex~cution, exarrire the ___ staGI< ol 
block invocations, and list corrlons of t~e source proqram. 
Exterral subroutines and functions may b~ invcked, with arguments 
as reculred, for ~xecution und~r orob~ control. T~e probe 
com~ard may oe cal Jee recursively, 

Usag.: 

probe (procedure_rame} 

where orocedure name ls an ootlonal ar~urr.ent that qives The 
oatrr.ame or rEfErence nam~ of an entr~ tc t~e orocedure er 
suorc~tine that rs tc be exa~inad with orooe, 

Overview of Processinq 
~hen orcbe h~s te~n invoked it accents r2aue~ts from the 

user, A oroo~ reouest consists of ~ keyword (or its 
abbre~lation> th~t specifies the desired function and any 
arquw1nts required by the oartlcular recuest. Requests are 
seoarcted from e1ch other b·t newlines or "iiami-cclons. 

A series ot recuests m3v ba giv~n in trs term cf a reouest 
list. This ls ussd ir oreakooint reau~st lists end conaitlonal 
exec~tion lists. Here, each reouest ls seoarated ov se~icolons. 

An exEmol~: 

(vc; lue ;,i; v b: continue> 

frobe c;t C31 I times nds a "current 1anquage... It 
comrrurlcates witi" tre us~r i.r. t.:!rms dPProoriate to the languaqe 
of tr€ proceaure oel~g examin@a. Tre syntax of an exor~sslon ano 
tha fcrm of orob~s outout vc;ry from language to language. 

lo use prooe to tha full ~st, a oroqr:im must b~ comcUed so 
that the obJect seqmenT oroaucad has oath 3 symtol table and a 
statenent mac (Th::s;,o term'i, ano oth.::rs, are defin~c below in the 
G I o s s :: r v > • fl s v m b o I ta ti I e an (j s tat em en t ·11 a o ;: r E produce c for the 
lan~ucges suooorred lf th~ -table control ar~umert is qiv~n tc 
the compiler. A oro~ram may also na comcileo with the 
-brlEf taol~ conrrcl argument, wnlch oroouces only a statement 
map, In this ca~~ T~E user may retrieve inf crmition about source 
state~ents and ~h~rf the oro~r2m ~as lnt:rructed, and may set 

PROeE version '4 Ob/G6/79 Paqe: 1 
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prob€ probe 

breakcoints, but can do llttl e else. 

Probe Pointers 

T1110 internal "pointers" are used by orcte to keeo track of 
the crogram•s stat€. They ara the '"scurcE'" oointir Cina the 
"contcoJ" oointer. 

The source ooint~r icJentifi~s a line, a bl eek, mo a fr.:.rne. A 
line is a sourcG crcgram line number. Tn~ lsng~age of the source 
tine is the la~quage probe will use wirn tra ~Ser. The meaning 
of a tlock depenos en the 1angua4e. For a FL/I orogram, it 
soeci1ies the sw.al Jest oeqin block er procedure t~ct contains lt. 
For c FORTRAN program it specifias the program or subcroqram the 
state"ent occurs in. For a COBOL pro~ram lt inaicstes tne 
orogr~m-id of th• containing program. The frame soeclties a 
stack frame assoc1atec with the block. Wner tt~re are several 
in~ccctions of tne same block on tht st1ck, t~e frame 
distirgulshes Detween th~m. If there is ~o activsticn of the 
block, th~n tha fra111e oortlon of ti"~ source nointer is null. In 
tnls case, certain tyc~s of storLqe C1.d. PL/I automatic) are 
not cefined. The initial value of th~ scurce ooint~r is 
o~ternined by the lr . .itial value of the control colnter. 

lhe control cointE:r indicates 
befcr probe ~as lrvoked. Tre 

the last 
ini t i:.:d 

locatlon ~x~c~tea 

valu~ aecenas on the 
manner orooe was invoked. 

ll lf probe ls invoked from a ore:ikooint, tt-1~n the control 
colnter is set to tne line wh~r~ th~ brea~ cccurrea. 

2> if probe was invcked from the: command line, then if a 
crocedure_name was soeciflcd, then it the orocedure is 
;:ctive, then the contrcl oointer is 5Et tc the last line 
~xecuted in the ~est recert invocati~n cf th~t oroceaure. 

3) :. f the procedure in the comma rd I ine was rct act ivt=:. then 
1he control pointer is s~t to thE ~ntry statement tor the 
croceaure. 

'+) if no oroc~aure_name ~as soo:cifl~1, thEn if there is c. QUIT 
5lgn~J or condition framd on the st2ck. then the control 
rolnter is sat tc the location oeing ~)ecutea When the 

5) 
condition was si<;nalled. 
If no proccaurE_name ~as so~cifiad. 

condition frames on the st3ck, then th~ 

in the the most recent frame wU I he 
Lsuatlv ne the ccmmand oroc€ssor>. 

ard ther~ are nc 
135t line executed 
1.s.:o. CThis wi I I 

1nformatlon 3bcut crogr3ms being deb~ggeJ is stored ov urobe 

PROBE version I.+ J6/uo1?g Page: 2 
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ln ~ seqm~nt in tne user•s "'ome ~irectorv c&ilec ~erson_id.orcoa, 
where Person_id is t"'~ user•s loq-in n~me. Tnis segment is 
c r e c t € d au tom at i c a I I v w n en needed • T n 1 s s ,~ q men t s ho u 1 d not b e 
del€TEd, or prob!? ~111 be unable tc reset any breaKs it f'\as set. 

Restrictions on input lines: 

If e orobe ln~ut line contains un03lancec parentresls or 
auotE!, the user is warned. This ~eans t~at a r~auesT or reauest 
list as typed in ~usT fit on one lire. It cannot contain a 
new I ire character. If a I onq li.ne must o.:: tyO"?d the MuJ tics 
esc~pe conv~ntion cf olacinq a oackslasn before the ne~line may 
be us e d • I f the re~ I i. n e char ~ct er 1 s n ·~ e de d ( i n '.1 ch a r a c t er 
strir.~ constant, for examcle>, then the ~scaue seouence \G12 may 
be ert~red instea1. 

PRO eE REQUESTS 

The foJ I ow in~ cages ort=s•.:nt the form.:it <:rd fun ct icn ot each 
orobe reauest, qivirq first the name of the reauest, and its 
abbre~iated torm, if any, and its arquments, required ano 
ooticral. Tne syntax of the zrguments is described in the 
fol lc~inq way: 

brackets enclose ootionaJ m~teriaJ 
~here the user may select only one of sev€ral options, curJy 

craces enclose the list of cnolces, and the choices are 
s-=oar=Jted by 3 vt:>rticaJ b3rl 

uctir case ndmes ricr~sent ltLms wnos~ svntax is elsewhere 
defineo (for ~xamcJe, EXP~ESSION or PLACFI 

lne folJo~inq 

s~cti.:n: 

t\' M 

items are used throuqna~t the 

:re oositlve. ~nslQned integ~rs 

FR(CEOURE 
is a oath name or reference name of a procEdure 

FR"CEOURES 

reCluests 

is a I l s t o f z e r c or m or ~ PR D CE DU I{ E s , s e P a r at c o b v s C:• ci c e 
RE CUE ST 

.s any probe rt=auest (or requests> 
FAlH 

is a Mu It ics oa thnam<:!. 
LI E 

lS a J ine of oro~ram te~t in a saurc~ se~mert ano/or the set 
cf instructions in the oo)ect seqment ccrresoondirg to that 
~ext. It is <ll?fined below i.n THf SYNTAX OF A Llf'lE. 

PROeE version i+ 06/06/7'.i Page: 3 
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f}(FRESSION 
i.s an exorassicn, 
fXPRESSION 

definea below in T~f SY~TAX OF A~ 

STFING 
Quoted string. Its be~lnnlnq and end ~re aelim ite~ by 

If a ouote cnaracter ls t~ be lncluCed in th= string, 
• uotes shou4d be used. <l.e, "this is a qucte; 

,-haractt:r'") 

E)(anples: 

rec~est ARG1 COPT ARGl C-reset1 CC-lonq I -Drl~f}l 

.. 
t V> 0 .... 

ltlis reouest must oe suooli,:ll with a vcl\.e for Al<G1, ana m<ly 
be fctJo"ed by OPT /.\RG or "-reset", ;:ind either "-lonq" or 
"-brl€f". ARG1 Jnd OPT ARG sho~la b~ detinea tv tne ~rlteuo for 
this reQuest 

BASIC REQUESTS 

0 • 

Thi! reauest c~us~s orobe tc identify itself Dy orintl~g 
'"orcb~" and tne current version r.umber en the termi rat. It may 
be used, for examoJe, to determ1na lf a called routine has 
returned. The version number is usafut for a~terminin9 whether 
the ~erslon of orcte oeln~ used n~s certain features or 
bug-fixes. It shcula aJways na !ncJud~d in ~~Y trcuol~ r~port 
about probe. 

0 •• 
• • ( 0 MM AN 0 L I N£ 

Thi~ reauest oc.sses the remaina~r of the I inc lCOMMAl'ID LINE> 
directly to the Hui tics comman1 orocessor. lt c~n never be usea 
in a treak reauest list or a conditional executior list. Whan 
used, it must be: the first requast on the I ine. 

ExampJa: 

•• wd; Is "'.ol1 

PROBE version 4 J6/Go/7<:1 



orot€ orob1; 

O v2li..:e, v 
vall~ (EXPRESSION l CROSS-SECTION } 

Tte value of the ~lven FXPRESSIOh or in the elements of the 
array soecifiea by the CROSS-SECTION ar~ dlsclcy20 on tne user•s 
terrrlr::il. 

t CROSS-SECTION ls soeclfled by ~ivinq the ucoer ard lower 
bound~ of one or more suDscrlots. An ast~risk mav oe used, which 
ls ecuivalent to c cross-section from the lowest to highest 
suoscrlot of an arrav. 

Examrles: 

V31u-- arr (1:5, J:7) 
V3li..;t. P -> a.t>{J) 

valu<:: c. of b of lrEc 
valuE l}otr(•,3) 

lhe value reauest mav be u~ed with PL/I structures er COBOL 
reccrcs, ln whlcn case the V3lue of every ccmccnent ls disoJayec 
as well. 

The value re~u~st cannot be used with Pl/I areas. 
r.:xternal functicrs m3y o.,:; c;::.llea with thE vc.lue r-:.>auest. 

The rqument IL~t ~ay involv~ arbitr3ry excressions, and the 
argum nts wil I be ccf'"\vert8d to th.:; prooP.r tyo.::, if the cal lea 
function specifies whet type ot arguments are e•oactea. 

0 I ET. I 
f et { Vl\"(IABU:: CROSS-SECTION } = EXPRESSION 

Ttis reau~st sets the specified varlaule er array elements to 
t h ~ v c I u e o f t n •? -' x p r E s s i o n • I f t h e v a r i :=i b I e a 11 d e x o r e s s i on a r e 
of d!fferent tvoes, conversion ls oarformec accoroirq to the 
rul€s of PL/I. Arrey cross-s~ctions ar~ excresseo as in the 
value request. One array cross-section may not be assigned to 
anotrer, nor may ;tructures be assigned to as 3 ~hole. Certain 
Pl/I data types ~ay only sssigned to i1entical tyces. For 
exa~cle, areas may crly ba assi~ned to arEas, and files may only 
be cS5lgned to files. 

~cle that because cf unoredict3Dle ~omoi ler cctimlzaticn, the 
charg may not take effect immedl~telv, ever t~ouqh the vaJue 
reaue~t snows t~at tte v~rlable has been =lterec. 

PROEE version <+ O~IOU79 Page: 5 
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O helt 
heJc [(TOPIC I • ll 

•he helc rsauest, invoked with no ar~uwent, or invok~J 
the crqument ..... , orlnts a I lst of al I .:vc1latle ·topics. 
is irvoked with an ar~ument that ls not ..... , it 
infcrrration about TCPIC, if ther~ Is any. 

fxamoaes: 

hetp 
hetc exoresslons 

0 Quit, a 
QUi1 

probe 

w l th 
If it 

or in ts 

Tris reauest causes tne curr . .;nt 1-:vt:?I cf c:rcr.a to return. If 
there is more than or~ invocation cf orood en tre stacK, tn~ user 
may sHll be in orote. If thero: .i.s onlv one, tr.~n this rt:auest 
causes a return to cc~mand 1evel. 

SOURCE: REQUESTS 

lhe source oolnter is used t~ indicate e block in a crogram 
(to rEsolve variable name confl1cts> ara 3 stack frame <tc 
resol~e seoarate invokatians of d block>, ano a statement, (to be 
orint€d). 

lts current valut: mav be a.i.:::.olayed witr tne "111ht:?re 11 r;,:i.iues.t, 
its vr:lue may b€ chanqed by the "oasition" or "i..si::'' re.:Jut:st. The 
s o u r c f. J i n e t o i n t ·~ d t c m a v b e or i n t t:: d v 1 a t h .: " 'E o u r c »? " r ~ au e s t • 

0 wtiere 
where CCsc ct I l source l control }J 

lhe ~here reaucst displdYS the vaJues cf tre orate ~cint€rs. 
If it is invoked wit!" no arqurnent it displays tre vc.luas cf tcth~ 

other~ise it dlsutays the value at the pointer rerned. 

O use~ oositicn, os 
use ({LINE : +1'1 I -N J F~OCEOURE J C<l STRING }) 

lhis reauest may be invo~e~ oy either cf its names (cositior 
or us~). If lnvo~ed as position the lire cosit1oneo to ls 
discl2yed. If lnvok€O as us~ th~n th~re is r0 clsolay. 

lf no argum~nt is suocliea the sourc0 ccinter i! r~set tc 
its iritlaJ valua. ~nlch ls the v:o.lue of the cortrcl poirt.:r. 

PROBE versior· I.+ Go/llo/7'3 
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The new valu~ cf the sourc~ colnter c2n be qiven ln a 
v'lrie ·y of ways; 

c 'Dsol~tely, ov glvlnq the LINE within the current procedure. 
c relatively, by giving +N or -N. The ne~ source pointer 

~alue is tne statement N statem~nts aft~r ~r oefore the 
cur r en t stat -:: men t. 

c ; new stack frame may oe so>::cifl2d nv level N. 
the number of tne stack frame of interest. 

where N is 
If too high a 

rumber is Giver, the hiqhesT n~mbereo frame ls used. 
c ~new orocedure ~av oe specified by giving its cath or 

reference name <FROCt:DURt:). 
o ry s~archlnq: the user can recuest trat orcbe search through 

source seq~ent for an executable line ccntaining STRING. 
\n -=motv ouctt::c strinq ('"") ca-.Jsc:s crot.e to use th~ J ast 
earch strlnq. It is an error to use an emctv auatea string 
xor~ssion if there has not been a or€vicus ouoted string. 

c less-than character Cduses the se3rch to oe aone in 
everse. If the searchinq f~iJs, than the source pcinter ls 

rot chal"qe:1. 

Exarrpies: 

use level~ 
specifv lev~I numb~r - last line .:xecutea at level 4 

PS -4 
statem2nt four statements oefor~ current one. 

OS 2-34 
includ~ file 2, line 3~, current crocedure 

os label 
st- t lo I i. r •: ~hos .:o I .c;o ;.; I i s •• I ab E I " 

os"labe1:" 
se arct> 
bv a 

for lint? containing the wcr,; "latel" foltcwed 
colon. In effect, the sarre as the cr~vlous 

examol.,. 

~ote that orobe de~ls with executdbl statements. not source 
I in Es. ·The sourc" cc int<?r cannot be set to .:; source I ine for 
which no instructiors are executed. This irclujes blank Jines. 
com~ent lines. declarations, 3nd COBOL ceclarative orocedures. 
It is not oossibl~ tc search fer ncn-exccJtabJ~ lines either. 

O scurce, sc 
scurce [{ N l o~th FATH Jl 

lhe so~rce r~au€st disclay5 linEs 0f the scurc~ orogram. 
beqinrlng wlth th~ one pointed to by the source ooint~r. It 
never alters the source uolnter. If no argument Ls sucolied, one 
tine is di·:;;play<;d, otherwlse ·~ dr0. 
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A state~ent can take uo many lin~s. ana tner~ ~av be blank 
tines tor non-e~ecutable sourc~ linas. suer as cowm~nts or 
declarations» between statements. Altnou4h th~ source po.inter 
can cnly oe set tc a line for ~hlch cooe ls ~eneratea, these 
I 1 n e s Ill a y b e a .i. so I ave o a I :> n 'l w i t h t n e s t c: t ~ m en t s • I f t4 

statements are dlsotayed, any ncn-executacle lines b~tween the 
first and the last will also be oisolayed. 

P.ultlcs coJ~ct segments contain w.i.tnir thE"rn 1he at•solut.:! 
oath~tmes of the source segments usea to cowclle them. Sometimes 
these seqments have been movao by tha ti~e the oh]ect seqment ls 
b~lng debugged, and wren probe atternots to I ccatE th~m, it wll I 
fall. When it does, it informs the ustr trot the scurce cannot 
be locstea, and the user can supoly prob~ ~itn the octh of t~e 

source by giving it after the patn ~rqument. 

BREAK REQUESTS 

It is oossible tc insert a oreakooint tilTher before er aft~r 
anv statement fer hnich ob)~ct coae ~3S gereratec. When a 
transfer ls mad~ tc statement x, & DrceK b~fcre statemEnt x is 
effective, but a oreak set after ~tat~manr x-: ls not eff~ctiva. 
A br~ak set aft3r e statement tnat tran~fEr~ cortrol (such as a 
qotc r::r r.aturn) m3y net be executed. """\ 

Ne treaks may b2 set after onv COBGL st3tem~nt. 

The syntax to s~t either k.i.na of break is t~e same: 

0 befcre CLINE] I: REGUEST J 
0 after CLINEJ C: REQUEST l 

LINE inalcat~s scme statement wnare the brGak is to De 
inserted. It none is suppJletJ, th~ starement iaentifieo by the 
sourcE cointer is ~sed. A set of ~rooa reau~~ts may be 
associated with tr.e breakoolnt bv olacinq the reauests ~ttcr a 
colcn. If nc reouests ar.:, qivc:n, then '"h;;lt'" i~ us-ca. 

Examples: 

b 2 ' 
aft~r foo,2: if a > 7:hdlt 
t> sc_: lv f: v I: v c: continue> 
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O status, st 
st21us CMOOJ CLINtl ({-all PROCEDURE}] C-lcnq] 

The status reauesT I ists the breaks set by crobe in various 
orocEcures. If LINE is not sceclflel, ther 211 lines ln the 
selected orocedure are listed, otherwise one llne is listed. 11GO 
ls U5fd to distlnquls~ the break before llNE frcm cne after LINE, 
i f n e c e s s ar v • I t m a y o e " b e f o r e " • " b " , " ::i f t e r " , " a" , o r " a t " • 
If it is net ~iver, then tha status of brea~s both before ana 
after ls aisclaye1. If PROCEOURE ls not soecifiea, then the 
currert Procedur:: ls used, uni ess. -al I is si.:ecified, in wt'\ich 
case all nrocedures known to orobe are used. If -lonq 
CabtrEviated as -lg) aocears, then t~e breaK reauest list 
associated with the breakpoint is printed. 

Exarrc t.::s: 

s1stus >udd>0Jq2G>Cr~cho>zlotnv lists all breaks in 

status 35 -lo 

s t b 7 

sr -all 

0 res,t, r 
restt [MODJ CLINE) CC-all 

ztotrv 
!Lsts t..r<:>aks 
-3fter line 35 
lists crly 
b;,,fcr<:: line 7 

bEfore er 

tne break 

lists all breaks in the 
>'iOr l d 

P~OCEDURE}J (-brief] 

lh.i.s reauest resets ore1kooints set by orobe at selectea 
Jines in selc:cte•i orocedur€s. It Lil'.E ls net sc.ec.i.fieo, then al I 
b re 2 k :: in the s e I E c t e d or cc e :J ur B are res e t • MC D is _ c e f in e d ) us t 
a<> fer the ••status" request. lf PROCEDURE is net sof'clfied, then 
LINE 2oolles to tne current oroceaure, unless -all .i.s qiven, in 
which case LIN.E c.oolie·; t1 al I proced1.;res krown to orobe. lls 
bre2ks are rest, thE source I int: number c:ro P"thname of the 
containing segment are prlnt·~a, unless -brief is qlven, ln which 
case rothlnq is orirted. 

Exarroles: 
r 
r - a I I 
r _ $25g,1 

r - tl f 

r - ') g <Weir>.,-,stim2te 

PROBE version 4 

R~s";t tne oreak 3t tre current I ine 
Res~t every break orcbe car tine 
ResG:t the br<:olo\ after the first 
st;:dement ::ft€r th€ J ine label led 
"25·1 .. 
Re S':! t a I I u re ;:\.ts in The current 
orocedure 

orcoh~t Reset breaks dT I ine c::. 59 in 
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REQUESTS US£FUL I~ BREAKPOINT REQUfST LISTS 

0 ha I t, h 
ha I r 

lhls c~uses probe to stoo processln~ the reque~t tlst and 
read requests from the terminal. A ne~ invoc2tlcn cf orobe ls 
creatEd, with the control and source poinrers set tc the line of 
the breakoclnt. After a suoscQu~nt ccntln~arlon proba ~ii 1 
resuw€ interpreti~q t~e break r~auest 11s• t~at contains the 
halt. When the list is emory, the users orc~ram is r~surned. 
This reouest nas no affect when issued from the t~rmlnal. 

Exarro1e: 

ha it 
<v a; hatt: v 1> 

this br~akoclrt reouest list it~os 

this list disol3YS the valut of a 
before dna Jfter sto~clng 

O oau~e, pa 
oau:e 

This r~:ouest ls eouivalent to "h::Jt:reset" in a break 
reauest list. It causes the proceoure tc iXecut~ a brt~kocint 
once, and tnen reset it wnen execution is resurred. It has nc 
effect if.not e><ecutea in a breakDclnt re1u.:st li:;t. If 'tt--e user 
does not eventually continue the br.:akocirt then the break wll 1 
not bt: reset. 

FLOW CF CONTROL REQUESTS 

R,:ouests are 
statenents. The 

orovlded for selected Exccuticn of program 
user can resume executicr aft~r a breok• cal I 

exterral proc.aduras, er perform explicit .. goto"s. 

O ccntlnuB, c 
ccn tinue 

Jhis reouest restarts a oroqram th~t hciS been suso~P~tia by a 
probe breakpolnt. If this reQue~t ls ust:?;J ir arv ether cont.:xt., 
probe re turns to i ts ca l 1 er , w hi c n i s usu :; I I 'f c c rr man d I e v .:: I • 
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0 stec, s 
st€ ( 

probe 

nis request ~ttemots to steo throuqn tne current oroqram 
one ~tatement At a time. If th~ oro~ram has oeen stoopea before 
Jin.: l', a oreak is set befcre line N+1. If thE user is stocoed 
after I ine N, The: break is S-:!T re fore line /\+,::. These breaks 
cont a in "oause" as their sol~ reauest I ist, 1na thus are 
self-resetlng. If tre statem.::nt:: bein<J stecc'2d co not extcute in 
seauerce, ttien The steoolnq may be u~sucesful. Note that Pl/I 
and F-ORT~AN do-loops, and con,Jitional statements in al I 
lan~u~qes, do not execute s~auentlalJv. 

0 ccrtinue_to, ct 
ccr tinue to LINL 

lhis reauest ins~rts a t~mporary bre1koaint before the LINE 
soecitied, then ccrtinues. The effect is ss is the user haa 
tyoed tlie fol lov.1nq: 

befcre LINE: OJUS~ 

ccr tlnue 

Exarrole: 

ct 1 

O c2J 1, cl 
csA I FRUCEOURE <ARGUMENTS> 

lhls reauest ca I ls the external orocedl.re named >'litn the 
argum nts qiven. PROCEDURE snoula oo t~e cathname or the 
refer~nce name of a croqr3m. ARGUMENTS sho~lc be a list of 
arqumfnts to th~ c21Jed crocedure, seoaratec cv commas. If tne 
orocecure exoecrs arguments of d certain tvce. those given are 
converted to th~ exoectea tyoe. The v~lue reauest <see above) 
cant; usea to lnvcke a function, with the same sort of 
conversion occurinq. If the procedure hc.s nc arqumen 1s, an emoty 
arqumEnt lisT .. () .. must b~ qJ.ven. 

Exarq: IE:s: 

c2ll sub f"r;occ", p -> 02 -> bv, 250, acorCk» 
call e-3t-mc.ster Ca of b of new-unit, REC-LEVEL) 

PROP.E version :+ Page: 11 
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o qctc, q 
qct c LINE 

probE: 

lhis reQuest trarsfers control from orcbe ta th~ sTetement 
specl fled and lniti~tes execution at that ocirt. The svrtr..x of a 
LINE is qJven belo~. It is an error to use This reauest to ~otc 
a line in a a proceaure that is not actlv~. Hecause of c0mpiler 
optcmJ.zation, it can be danqerous to use this r€auest. 

Exarrr: les: 

gcro label var 

i;;o ro act ion (4) 
gcto 110 
goto $110 
gcto $c,1 

COhOITIONAL FREDrcnT~S 

velue of label 
variahl<?'i 
transfer to volue of lao«!I constant 
transfE:r to state~ent on line 110 
tr:insfer to 1.i.r~ W\lth laoel liO 
tr~nsfer to the st2tem~rit cfter the 
curri:nt onE: 

Frob.:: orovid;,:s t.-,io forms cf ccnoiticnal ~xecution. The "if" 
reQue~t evaluates a conditional exor~~s.i.cn, ana executes a 
reQUE~t list if the exore:;si.on is trus. Tre "while" reou~st 
repez1edlv execut.:s c: reQuest list, t~sting the cor•JltlcnaJ 
exore!sion befora ~ach execution, The fcrwat uf a .corcltional 
exore~sicn .i.s: 

EX FR ESS ION OP EX PRES SIOi~ 

where OP can be <=. 
language is FORTRAN, 
acceptf:!d, 

<. =· -· 
.1~ ••• Jt., 

> or »=. \~"'en the curr~nt 

ur e 3 J s 0 • ~o., .n.2., .qt., .qe • 

0 if 
i f C 0 N 0 IT I 0 NA l E X PR f SS I 0 N .: R Ef"J U EST S 

lhls reouest is rrost useful in a 
oe us d to causa a ccralticnal h3lt. 
reaue!t, or savarat· oroba r~auasts, 
separcted bv semi-cclcns. 

PROE!E version 1+ 
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0 while, ~1 

whl le CONDITIONt'.IL l:XPRESSION ~EQUESTS 

• xamol es; 

if < b: IBt o = acor(a) 
w hi t e o -~ nu I I : C v o - > r. v a I Jet o = p -> r.nextl 
if !Jk .ne. 8: h3Jt 

REQUE~TS TO CONTROL PROBE 

1t ls ocssiole tc contr'.)J orob€S beh:ivlcr in a few v-iays 
the tenqth of ~rror messaqes, the amcunt of 0rintlng cone by 
b r e c: k " and b y t h (: v c; I u ~ r e au e s t c an a I I t <; c c n t r o I I e d • Th e 
currert lanquaqe c2r be soeclfled exollcitlv. In aooition, the 
streerrs used by orobe for lnout and cutout ca~ te control led. 

O mod -s, mode 
mcdi::s CMOOt.SJ 

1he modes r.ouu€st sets vari\)US moie lnternc:l tc orot~ wr.lch 
cnarg the way it functions. If no 3rqu~erts are given, the 
currert modes are or1rted. MODES way De Jny combination of the 
follcdng. If conflicting mon!?s are ~et, tre last one ln the 
reauest deterwines the settln~ of the mod2. ~oces are storea in 
a seqrrent in the user•s home jlr~ctory na~eo Person_la.orobe, 3na 
thus rem~ln set acrcss orocesses. In tha descrioticn bElow, LEN 
sho1Jlc be eith.;:r "lcnq" C"lq"), "short" C"sh"), or ''brief" 
C .. bf" l , and ls used to so e c i f y the k in ·j .Jr a fl o u n t of or l n t in g t c 
be acre ov a given cart of cr~be. The amourt of cutout oroduced 
ls qr1:atest for "tonq" anJ le:ist for .. brief .. , with "short" in 
bet\l\EEn. ln som<7 co<::Es, "short" 3nd "brl :f" wl I J bE the same. 

errcr_messaqes.~m LE~ 

controls th<:: IEn~th of tne t.:>xt used for ar error messaqe. 
'hE default LS Jcnq 

aualiflcaticn, ,Jf LEN controls the W'JY varidble nc:mt.'s are 
r r· l n t e d o y t r1 ·~ v 2 I u e r E o .Jes t • T he '1 '° f ,~ u I t 1 s •• b r i e f ", w r l c h 
ausds only th~ last na~e of a structure tc b~ printed. If 

.t ls '"Jonq", th€n n3rres 5re printed fully ouallfled. This 
~ode only affect~ the crinting of PL/I names. 

ve:I ~_orint, VP LEt\ 
Controls th~ circurnstanc~s under whicn the value reauest 
· rints the n~~e cf a variable. Tha o.::fcul t is "short" which 
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~rints the name onJy for structures er arrcvs. lf it is 
"lonq .. then tne rame is alw::ivs orint,;~j, =nc i.f it is "brief" 
1 hen the n am -:> is n e v er or in t"' d. 

val ,e_seoarator STRING 
lauses t~e v~l~e request to urint ST~ING o~tween tne name of 
~variable and its vaJue. lf th2 n~~e ls b~ing crlnted. 
CnJy the first 32 cnaracters of ST~l~G are usec. The 
refautt i.s .. 

exc1ude STAR~AM~S 
~here STARNAMES is a seauenc3 of one or rrore names that obey 
·he star convention, causes the value reauest to igrJre any 
rames in structures or recorcs that mstch th~ name. Each 
ls e of t h i s c on t r o J a r gu '11 en r r 1:; s ~ t s t h 2 ;:: n t i r e I l s t o f 
iqnor~d strinqs to the ones soeclfie1. To reset the list tc 
ignore no Elements, use "mo1J.,s ionore " 111 The default is 
To ignore nothinq. This moaA m~st bt the las1 in the 
reauesty, for al I names acn83rlnu ~f ter it 3re tre~tad as 
rames tc lgnorE. 

lhe Multics command orob~_moJes can bE usec tc 
these modes wltho1,;t lnvokin~ croo~. Ir is 
start_up.ec. It ~ccects nrecisly tha sam~ syntsx 
reoue<:t. 

0 ino1.t_srdtch, i:;w 
isw fSWITCHJ 

set c:;ny of 
usef1,; t in a 

as trr; nicdPs 

Thls request causes orob8 to take al I fLrtrer commara inout 
from the switch named. If no SWITC~ ls sucoli~c, then us~r_input 
is u<:ed. If there are anv other reauests in tne input line or 
break reaues.t list trat contain~ this r.:auest th€Y Wllil I oe 
igncr£d without ccffwent. InpJt ls r~ac frorr The switch urtil 
e l t he r a n e w 1 n pu t _ s w i t c h re rn; e st i s r ,:: a d • c r a I I o v a l I a o i e 
characters are orocessea, in whicn case J messsg~ is orlnted ana 
input ls reset tu user_lnout. If any errcrs cccur input ls rcs~t 
to user_lnout. The switch SWITCH must oe 3tt~c~ec ara coen 
befcre this reo~est is qiven. 

0 outrut_switch, JSW 
osw { SWITCt-' l 

T ti i ~ re ou est cause s or o o e t o Ji rec t a I I i t s cut Put to the 
switct named. If SWITCH is not soecifi.ed, us:::r_cutput is used. 
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0 lcr.cuaqe, Ing 
J2ncuaq2 CLANG] 

orobe 

Jf no arqument is gl~en, this reauesT orints the na~e of the 
" c u r r .- n t I a n g 3 u :i ~~ " • C t h e r w i s e L A 1~ G s ri o u I ,j b E: t r e n a m <= o f on e o f 
the ~uooorted orate langu3~es. Names ~cceotea are: PL/I, 0J1, 
PL~, FORTRAN, fortran, FT, ft, COBOL, and cobol. 

O ·jlsrlay, ds 
disrlay l~l VBPCARLF [FORMAT] fN1 

'he disotav reou.:st Jisplays an aroitrar'f locaticn ir a 
seJF.c·ed format. If an csteri:;k CIDPears b.,:fcre VARIABLE, then 
inoirEction ls so~cif lea, and the value of trc variable specifies 
the acdress of the stcraq~ to b~ distlayec, cthErwise the address 
of Vtlf.IA8LE is th=: accress of the first !;)cation olsolay~d. It 
is ar error to use diso1ay with a VARIJBLE that has no storage 
(such as a form3t ccrstsnt) or with a l t~eral constant, unless 
indirEction is us~d, in which case VARIAdLE may be an acdressinq 
const2nt (such as lab-21 constant>, a oo •. nf€r corstant, or an 
exore~sicn with~ ocirter result. 

FORMAT m'1y b"" ori~ of the fol I ow in·~: 

-oct; 1, -o 
is the numo8r cf L3b bit> wora:; .ju11pea. 

-asci1, -character. -ch 
0 is the numbEr of characters duTp~d. 

haracter is orirtr::d as "•" 
-instruct.ion, -i 

~ is thF numo~r cf instruct1ons dumu~d. If th.: instruc tlon 
ras aescriotors, thev are dumped witn th~ lnstructicn. 

-oo.i.n·er, -otr, -its 
~ is the number cf ITS oain1ers dlsolayed. 
lhe default FORl-1AT .i.s octal, 3nd the di:!fault fer N is 

Exarq:les: 

oumos 2J wcrds in octal 

' .... 

ds • 2531180 ~octal 20 
ds too -ascii 6~ al~oJays th~ first t4 characters of 

foo 

o stack, 5k 
sk [[t1 tl NJ Lall] 

lhis reouest traces the stack backw~rds end disofays the 
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first N frames. If M ls not given tnen tn~ hiqnest rumberea 
frawe is the first frame aisplav~d, otnar~is~ the ~·tn frame ls 
the first dlsolayec. If "l is not ~.i.ver tt"t:n ::;11 frc.rr1~s are 
discJc:yed, and M canrct be specified. System s~ooart frames are 
not dlsolayed unless "all" is giv~n. 

For each block, the frame number is ..:Lv;:n, a-::; is the name of 
any ci:nditior: raised in the block. 

Exa1n: les: 

',tack 
ct ack 2 
·~tack 3, 2 

o arg· 
arg~ 

traces tha wnole stac~ 

cisolays the two mast rec~nt frames 
disolays two frames startin~ ~ith tram~ 3 

lhe args reo1Jest disolavs the nam~s anc valu~s of the 
arqum nts to the current oroc~dur~. 

O symtol, sb 
svmtoJ VARIABLE ClcnqJ 

lhls reauest aisot~ys the attrib~t~s cf the variable 
soecitied ana th.; nc:rre of the block in l'inicr it is ueclar::d. If 
the size or dimensicr:s of the variaDla are not constant an 
at1emct is made to evaluate tne size or dxtent exoressior~ if the 
value cannot be Jetermined an a~terisK c~> is ci~clayed inst~a~. 

If "'lcnq 11 appears after the n1me of the 1.:Jentifi0r, c:nd J.f the 
idartifier is 3 PL/I structur~ or CC~OL recora. th~n the 
attrltutes cf al 1 wemoars of the struct~r~ er record are 
disc\ cveo as wel I. 

0 execute, e 
gxecute STRING 

lhis reouest oass~s the Quot~o strin~ tc tr~ Mui tics command 
oroce5sor for executlcn. This r~~u~st is useful in break rcu~est 
llsts and conditional axecution lists, ~h~r~ the •• escac€ cannot 
be USf.de 
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Example: 

e "ioa ""stooooad :::t a oreak """ 

THE SYNTAX OF AN EXPRESSION 

An excr€ssion can be rrade from variabJ~ refarences, ccnsrants, 
and Lrobe builtin functions, wnicn may be comcinea usinq the 
arithrretlc ooerators •, -, •, ana I for .:;ddltion, subtraction., 
multicllcatlcn 5rd division. Par~nthesis mav bE used to indicate 
order of evaluation. Ooerations of multicl1cstian and division 
ara tErfcrmed first, the thos~ of addition ara subtractlcn. 

THE SYNTAX OF A VARIA~LE 

Varlacles can 00 sirrole l~entif iers, subscriotea references, 
struc1ure Quellfiqd references, antj locator oualified references. 
Subscripts may dl3o be exoressions. 

Exarrples: 

dat:-elem 
l~n.:tz <o -> IE·,nma - 3) 
Jcg·tyoe of g'"n-reccrd <3> 

lCO BOL name) 

Tne block 1n ~hich a vdriciole reference is resclved is 
norrrc; fly detarrninea by the sowrc-2 ro.i.nt1;;r, tut c3n be alterea by 
orovlclnq a different block in brackets Gfter tt2 variable name. 
A blcck may oe so,:::clfied i.n the followinq Wo'ls: 

Eita1TpJe: 
I eve t N 

-N 

LINE 

PRO CE fURE 

thl' bloc!< and frao:e at level N 
the Nth or~vious irvocatlon of 
current bl eek 
thB block tn,:;t ccntalns LINE. 
its most recent 1nvocat.i.cn. 

the 

in 

th~ block nao:~d. It may be 
internal to the current orocedure, 
er ~>eterna I. 

A blcck sceciflcaticr is meanln4less for a reference to a label 
or ertr" consta"t unless th~ label or entry constant is itself 
bo:ln9 used in a block soecif ication, in whicl"· cc.s:= cnty the 
reJ~tlve form <-N) ls mEanlngf~I, and is taker to mean the N•tr 
orevlcus instance of the block j~slgnated ov rne label er entry 
constc:nt. That is "var [sun{ -21 J" references the value cf var in 
the 1he second previous invocaticn (third on the stack) of the 
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orot:J e prone 

Pi"Ocecure thct contains th.: .antry or labal "sub". 

THE SYNTAX OF A CJNSTA~T 

T~e attributes cf a ccnstant are daterminaa by The acoearance 
of thE constsnt. Probe reccqniz2s ~rltnm0Tlc ccrstants (fixea or 
flosting, binary or decimal), strlnq constarts (char.'3cter or o.i.t, 
in an, r~dlx from 1 tc ~),and oolnter constants. 

The maximum tength of a string constart is 2S6 characters. 

-12 ;· 
10b 
45.~7 
:.+.72e10 
:...~~f10 

2.1-0.31 
123L?b70o 
"ab,-" 
"oucte"''instrinq .. 
'"10.:.G"b 
"FA C?"b4 
"12Z2"h2 
25t :120G 
2~217413(9) 

aec.i.mal f .i.xec oolnt 
binary fixed pclnt 
deci1nal f I o:.tlnq po.i.nr 
cEc.i.mal f loatinq coint 
dEcimaJ f ix.;s colnt 
ccmplex decimal 
binary fixea ooint enter~j in octal 
craracter string 
character strinq ~lth e~beac~d cuote 
binary bit string 
hexadecimal tit strinq 
Quatenary bit strlnq 
cc inter 
ocinter ~itn oit offsEt 

~ote that th~ segment numbdr ana ~or~ offset of a poirter 
are roecified in octal, out the oit offsft, if any, is s0eclfiea 
in decimal. 

PROBE BUILTit\S 

~any ouittin functions are oravla~d. Th~y can De referenced 
as if they were e.<terraJ functions, but if nc .H'Qum.:nt ls needed, 
then tt'le eirgument list mav be 1)mltt~a. PH: si..bstr ana unsoec 
bui1tlns may be useJ ss pseudo-v3riablas. 

3ddr (Al 
adcrel (P, Nl 
argllst <> 

bas::otr tN> 
lencth (S) 
lin1<otr ll 

max length (S) 

PROBE ve::rslon 4 

stanaard PL/I b~iltin 
standard ~Lil b~iltin 
:..tr to ar.:,llst cf current ~Jroc or 
ru I I 
ctr to bas~ cf ~eym<:nt N 
tanaard ~L/I b~lltln 

.tr to I lnr1:.qe section for 
<urrent oroc 
stana~rd PL/I oi..iltin 

06/0o/?Y 



,.. 

',.. 

-----
orobE 

-----

rn. I I ( ) 

oci.rter (P, NI or lF, N, Nl 
rel (P) 

segro (P) 

stackframeptr l> 
sub~tr (S, 1'4) or (S, N, N> 
unsrec (A) 

stanaard PL/I Duiltln 
;tandard r-L/I builti.n 
standard PL/I o~iltin 
~e~ment nu~ber cf otr P 
itandard PL/I builtln 
standard PL/I b~i.ltln 

~tanaard FL/I ouiltln 

urooe 

In the list above, A st3nas for any reference to 
stand for any expression tnat yields a numoer, 
exoression that yields a colnter value, and S fer arv 
that \lelos a string. 

storaqe, r-, 
P for any 

exoresslon 

If there ls 
bui It m, it 
char2t ter "'%". 
a lec;al name 
oossitility of 

a crogr2m varlaole of the same rame as a prooe 
can te referenced oy arec~edlnq its nime with th~ 

Since t~is ch3racter cann0t ts used to construct 
in cnY of th•.: suooortc;d languages thEri:: ls nc 

ei narr,e conflict. 

Exc:npJes: 

Fer th.:: fol Jol'\lng examnl>i!s, assum;:; that c is declared as 
an al iqned oointer. i as -:1 fixed olnary initial (-2), ano cs as a 
charact~r v3rvlnq (8) initial l"dbcdef .. ). 

acdr (i) 

v octal < U 
v substr (cs, 2, 3) 
1.-:t substr (cs. 4, l) = 
" length <cs> 
v2tue maxlenqth(cs) 
v baseotr (25-.o> 

MAC~INE LEVEL 4UILTINS 

.... 
the address cf i 
di S(1 I ays 777776 
"displays occ" 
sets cs to "ate ef" 
·"isoJays .. 
• 1isolavs '3 
displays 25'+:0 

lhe machine registers associatea with the current stackframe 
may t accessed ss crcbe ouiltin functions. Their names must be 
orececaea bV a D~rcert sign. Al I the machine-level builtins may 
be used as oseudo-variables. but the results cf dcinq so are not 
so e c l fie a o y c r u be • e u i I t ins s u o oo r t e d , 2 n c th a t yo e o f d at a 
they ~ielo, ar~: 

a 
e 
a 
aa 
ea 
eao 
orO - or7 

PROeE vers1on 4 

f i. xe<j t: in 
ti xecJ b.ln 
tixed bin 
fixed bin 
float bin 
f I oat oln 
i:cintr:>r 

( 3 51 

( 3 5) 
( 7.:.) 
( 2 7) 
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probE 

osr 
xO - x7 

r.::cinter 
fixed bin 

THE SYNTAX OF A LINE 

probe 

( :7> 

A LINE is used by probe to aafine a ~ourc6 statemert or a 
•occ:tion ln the cotect seqmert. It car be a label, a tlne 
number, or a soecial crobe SYiTlbol. Lines in J.ncluce files may be 
soecified ov qivin~ ttie file numter oefor.,; ti"::: line number, The 
comc.i. lat lon I ist inG specifies the corresconcanc~ bet~een ti I e 
numbers and source files. A st3tement can De steclflea relative 
to c:rother statemi?nt. A label that look:. lik.: a line numoer may 
be specified by oreceedin~ it wlTn a dol l:r sign. 

ExanoJes: 

2 -59 
f .: 0 .( 3, 
l<'bet,3 

SUMMA~Y OF REQUEsrs 

reQue ':"'t 
? 
• 
• • 
after 
args 

be fer e 
cal I 
contlrue 
contlrue_to 
displ-cy 
execute 

qotc 
halt 

he Jc 
i f 

PROSE version l+ 

abbrev 

a 

t 
cl 
c 
ct 
ds 
e 

g 
h 

l ln~ numb<:!r 34 
lir& 59 in include file 2 
subscrioted latel cor.5tant 
thira statem.:nt aft'2r one label led 
oy "label .. 
stutement wrcse 
tne stat.:ment 

lcbe:J is 
thr.ae 

after tre cyrr€nt cne 

"1 Ju .. 
statements 

th~ statemsnt containir.q th~ 

tr~akooint that caused thE current 
invucation cf prate. 

function 
Jists all orobe r.::<Juests 
ca us~ s or ob "' t c i cent i f v i ts"" I f 
£scape to Multics cow.mard ~rocessor 
set breik after ~ statament 
orints argument~ tc current 
Pr;)cedure 
Set a bre3k teforf a statem~nt 
call an ~xt::rrcl i:rocedur~ 

restart or er-IK 

insert temcorarv treak a"d continue 
ol5ulav storag~ ln selecte-0 tormat 
Cdss strinG tc Multics commana 
processor 
transfer to a statemer.t 
in creak: text, est3blish a probe 
I :ev~ I 
print infornation aoo~t crcn~ 

ex~cute orore r~a~e~ts if ccnultior. 
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orotE 

lnout_swltch isw 
I anc;u.:qe j rg 
let I 
modes mcdu 
out cut switch csw 
O 3US€ cc: 
oosltion p"' 

au it r; 

reset r 
source SC 

stack Sk 
st a tu~ st 
stec s 
symccl st 
use u 
value v 
where wh 
wh l IE w I ,.. 

PROBE vi::rsion 4 

orooe 

ls true 
read probe reauests from s~ltch 
s.a t probe I anqauge 
as~ign a value to a variable 
control orcces oehevior 
air~ct oroo~ outo~t to a s~ltch 

st o P a or o .,;i ram 
set the sourcE 
soLrce line 

one~ 

cc inter 

re turn from 
invocation 
aelete breeiks 
or 1n t s;:,urc ~ I i"les 
trace the st::;ck 
list breakoi:irt·:; 

current 

af'd print 

probe 

adv~nce one state~ent ana halt 
cisoJay 3ttrlbutes of a veriabJe 
set source co inter 
cisolay vali..e cf an"-exoression 
aisoJay value cf croba ooirters 
ex~cute cowm3ncs ~rile ccncitlon is 
tr 1..e 



crote_mod~s prctio:.> mcdes 

Name: orobe_modes 

The orobe~moaes command allows tne usEr To set the rrode 
swltctes useo by the ~roDe commana witnou~ invo~i~9 orobe. It is 
intenced for use ir 5tart_up.~c so th~ user csn taller crcb~s 
behavior. It acceots orec1selv the same argurrents as tne probe 
.. mo_de<:: .. reouest. ·See tne MPl'<I Commands write•Jo for probe tor the 
list cf acceoted orgurrents. 

Usaqe: 

rrobe_modes HODES 

where MOOES is 3 list of one or mere attribut~s, seoaraTea by 
soaces. If noni: ,3re c;lv~n, then tne currant rnoces ar~ orintec. 

Cnce probe modes are set, th~y r~maln set ~ntil reset, even 
acrcss orocess~s. They 6re stored in a seq~ent in t~e user•s 
home cirectorv cal led Perscn_ia.orobe, wn.ere Ferscn id ls. the 
user•£ login name. Tnis segment should not b~ ce1~teo unl~ss the 
user is wil lirg to havf: al I mc.ces revert ~o the default. 
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