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MULTICS TeCHNICAL BULLETLH
To: ¥MIB Distributicr

From: Jim Davis

Date: 06/Lp/79

Sublect: The tuture of orooe
I Icicoguction

Ihis MTB describes the pians for probne in Myltjics FRKelease

8.0 -nd  peyond, Tre mest important feature ¢t versior &4 orobe
(in M~ 8) will n2 imcroveda supgort of FORTRAN ard COBOL. Other
features will D2 supDer 't for lcw=level gdebuygings,
sel f-cocumentation, &nd seversi convenjient reguestes. The

imolerentaticn will be drastically cnanged tc 2lilow for furture
expanion, This 8T8 concludes with iduas fcr future versions of
procesy and is fclloned by 3 revised MPM document.

IT Irproved Suupgrt c¢f EQRIRAN ang LOBOL.

o

lhe currant probe use
user in mird, 3NC  canh be
FORTRON users, Th=2 goc i to
"virt.al mechincz" tha sa2
fancuiae. Tc this erc, probe
whick will determine how €x0
forraY cutput,

intertface was desigred with the PL/I
annovingly inccenveriznt fcr CO30L or
prasent gach proarammar witn a3
3 to wWorx in tne grogrammer®s

| have & “current lznguage’s
egssions are jirterpretag ard how tO

On2 problam witr tha currant desiun ¢f crcks 15 that the
SQuUrce languag=s might conceijivably b2 specifisd by either the
“source' pointer or tre "olock' gointsar, Since nejitrar s tha
ocvicus right croice the two will be mergzd intc a single entity,
whicr will subsume the functions of occtry azlithough it will
contirue to be callecd the “<ource™ gointar,

When the current lanaguage is C030L, pDrobe will:

trznslate Jonar CASe variatrlte name ; to fower C3Sae ana
trenslate the hychen character to an Jncerscore cr input,
Cutout will us 2 the name as stored in the symbol tacles excepnt
th t+ underscore will te tTransliatzsa to tyobrban, This
trenstaticn is necessary tz2cause the CCEOL compiler use 3l
lcrer case letterss, and substitutes the yncerscore for the

Multics Project internsal Wworking documentztion, Not to ©De
raprccuced or distributed outside the Muiltics Prolect.
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rychen in symbcl tcbles,

Use CGBUL, rsther than FL/T tarms whzr printing the
éttrioutes of dAatz,.

Us¢ the COBQOL structure rame gustificaticr syntax instega  cf
th¢ PL/I syntax.

Probe (ana debugaar supoort rocutines in bound_cebug_util_)  will
be extended 1o hzncle thz COB3GCL aata typ:s for & tit g¢gecimal anca
overcinched data, (Note that COB0L currertly dces nct bullc
correct symbcl tanle entries for scme of Thesz c2te types),

In acdition, crobe will rafusse to sa2t arezws  after COBOL
staterents. Becsuse of tha Cod¢ genaerzteg, this ftssture was
never reliabley s0 It vWill be removed.,.

Wher the current (anguage is FCRIRAN prooz will:

dccept the FORTRAN ccomparison ovperators ir zdagiticn 10 the
PL/TI operators.

Uuse etrues and «false. for inout ana output cf logicsl asta,
instead of "1t anc "0"hb,

igrore case on input if thre FORTRAN <cblsct sggment W3S
ccapi | ed with =fcld or -card., On  outpourt the rames of
variables will be crinted as they 3pnesr ir ths sympol taple.

In sccitions The naw reauest "aisplay"™ will be use ful to the
FORTR2AN programmear who n&s storeag Multics pcinters ¢or othar
non-F(RTRAN dgdata in FCRTRAN storiaage.

ITI Lewer Level Supgcert

Lower level szugccrt is b2ingy adaed to crooe in orger that
debug may GCLe prhasec out, it Is undessirzble t¢ mairtain two
debugcersy ard probe is far more maintainable trarn debug., There
are ro plans ncw t¢e do anything to debuge. [t is nopeag thnat 11t
will s<simply wither awcy. New features thet cra applicable to low
level debugagirg are?

Tre new reguest “cispoitay"y menticoned 30D0VE.
Mzchine registers (as savzCo in the sStack frame) will be
a. cessible as orohe builtins,

IV E»>tepsicns 10 preoke

third qgoal is %o make probe more

‘s extensitbla.
Extencticns sre contemclatad for such featur:s

abugcing deaod

o |
o
O <
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procecses and otha2r peopblas live onesy sng  supporting  PASCAL.
Althcigh no extensiors are olanned foar relesse 8.0y 311 intern3zl|
architecture changyes tc suproort them will be eveilavles In fact,
tne support of FIKTRAN znd COB0L derends upbcn it,.

v Ciher New F2atyres
Provbe will be sef|f-documenting. Two new reovests will be
gccCed? "help', Wwnich prints info files, and “?'"y which
prints the names ¢f atl currenly definec recussts.,

S:tveral New builtins will e addedy including =addrel,
b:septr, rel and rctr. A futl 1ist (s in the MPM uwrjitcun.

Ertensive contrcl ovar probe's btehavior will te availasple,
Irstead of Just on2 mode ("long"™ ar *trief") there will be
mriny orthoygcnsl mcdeSy with separate control cf features that
w-re oreviously ell centrolied by ‘'"mcce". Modes will be
SIVEQ 3CrosSS OrccessSy In the USErs probe Se£g.

It will b2 cossibcle to print all th2 zrguments Toifhe currant
procedure With 3 sinale ra2qguest.

Tre syntex cf the "status' snd  "reset" reguests will be
simplified and ms3de consistent with each cther,

Tre search string suppli=g to the “"pesiticen" recguest is
STored, S0 The user can search faor icentical string by

"

stpplying .

Eypressions will be evalusted using cocerator precedences
({iurrantjy thoy 2are evaluitad in a 1eft=-to=-right manrer)

VI D:igumenlistion

Enclc-ed Is 3 comoletely new probz MPM  srite-uc, There is no
qlossery or examples in it = the 7.6 versicens will te used, It
has rct beaen getermined whether FORTRAN or CCBOL zxamples witl gg¢
intc he MPM (as ocgcsed to the FUG and CUG) .

VII Wishful Thinking
There has been sSome ciscussion of features trat coulc/s/sheuld be
addec tc crobe '“someday', They gre currerntliy nct well defined,
but are included here for speculation.

€citing breakpoints usinag cedx_

¢ "smart"™ staep recuest thit usss an <xtencec statemert map sc

trat transfers ct control (if-then=-clse, dc lcops) no longer
result Iin steonirg gatting "“lost,.
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tte ability to trace all references tc A wvariatle, and
execute a braakpcint when a given locstion iz #ither read or

written,
tre ability to specify scurce lirs lccatior using
nun=-exacutapnlz scurce lines such 3s commentg

Tre sbility to search using regular exprz:sjions.

Tre ability tc set bresakpoints &t arnitrsry fccaticns,y nct
just the first or last instructicns of & stztement,

Ertending conditional 2xXpr«ssions 16 usce the Bcolean
ocerators (and, ory, not).

C.mpletina thz irplementation ¢f macros. Trere is «c¢ode in
probe ncw tOo  pProcess mMaCcrosSy whicn are like preakpcint
r:quest lists, but can pe giver names &nc  +axecuted by the
request “macra foo™.

A "video'" prooe = wWitnh r=2a3l-time updatine c¢f stack trace ana
viriable valuzs whan Dpresakpoints occuregs Ang  cocrdinated
disolay ot source text.



proce probe

Namet: probe, Db

The probe command provides symbolic, interactive ogebugging
facitTities - -for. crcgrams compiled with PL/I. FORTRAN, cr COBOL.
Its features oarmit a Usar-fo.inf2rrupt & rurnirg gprogram at 2
particular statement, examine and wWodity-crcarar varisoles in

their initial st3te cr during ex=cution, examire tha 'stack of _

blaock invocaticns, and list gortions «of tr2 source proygram.
Exterral subroutines znd functions may b2 invcked, with arguments
a3 recuijred, tor execution undger probz control, Tre probe
comrard may be callec recursively,

Usage
crobe (procedure_ramal
where procedure nsme s an optional araument that aives the

patrrzame or reference name of an entry t¢ the procedure or
suprcutine that [z tc be examined With probe.

Overview 0of Processing
vhen probe has teen ilnvokea it acceots  razqauests frcem the

user. A Orcon 2 request consists of 4 keyword {or its
aboreviation) thst specifies fthe drsirsa tdncrtion &ana any
argumr:nts requirad ty the particular recuast, Kequests are

separcted from eich cther by newlines or semi-cclons,

A sarjies ot recuests may p2 given in thz ferm ¢t & reauest
liste This is uss=sd ir oreakpoint reauast lists end conagitiocnal
exacution lists, Here, 23ch reauest (s serersted py semicolconse.
An excmplea:

{velue a%y v bt continue)

Frobe &t 3il times nhacs a “current fanguaqge™. I
comruricates wWith tre us2r irp tarms approprizste to the language
of the procecur=2 ceirg examinad, The syntsx of 3n expression anag
the fcrm of prob=s output very from languige to language,

To use propbe t¢ the fullz2st, 3 oroygram must te comcitled sSQ
that the oblect segment proaogcucad has poth 3 symcol tacle and 3
statenent mag (thz2s: termss ANa O0thersy are definecd n2low 1IN the
Gloss:ry). A sympol *table and statement wag zZre producec for the
lancuzges supportecd |f the =table control srgumenrt (s given tcC
the comegiler, A pcrogram may also bz comciteaq witn the
-bricf_tanl=2 contrcl argqumant, whicn orcaouces eonty 3 statement
map . In this case the user may refrisve (nfcrmetion about source
staterents and where the proygrzm wss intarructed, and may set

PROBE version & io/ia/79 Pages 1



bregkcointsy but can do |ittle else.

Prote Pginters

Twe internal "“pointers" 3re used by orcte to keep track of
the trogram®s state. They ar e the "scurcz" pointer ana the
“control" pointer,

The source pointer identifies a liney 3 Blccksy 3anoc a frame, A
fine is & source crcgram {ine number. The lzsrguage ot the source
fine [s the Vangusasg prote will use with trhe Lscer, The meaning
of &8 tlock depenss ¢cnrn the languiavges For a FL/I pDrogram, it

spaecifies the smallect bpegin block ¢or procedure thnegt contains (ft.
For z FORTRAN gprogranm it specifias tha prograsm or subcroagram the

statemnant occurs in., For a COBGOL oprosgram it ingdicstes tne
progr:m=id ¢¥f the containing program. The frame specities a
stack frame 3ssociatec Wwith the tlock, Wnen trere are several
invccetions of the same Dbiock on  the stack, the frame
distirquishes petween them, If there is roc sctiveticn of the
block, then thz frame portion of the source nointer is null.,. In
this casey certain types of stor.ae (Lec, PL/I automatic) are
not <cetined. Tne initiai value of the scurcs pointer s

deternined by the iritial value of the contrcl cointar,

The contrel cointer incdicates The lsst location «xecuted
befcr probe  wssa irvoked, Tre initizli valus dgegenas on the
manner probe wWas invokeda.

1Y 1t probe is invokedg from a breakpoint, thon the control
tointer is <set to the line whera th2 breahk cccurraga,

2) if probe was invcked from the commsna line, then 1f a
(rocedure_name was specificds, then if the procedure [sS
rctivey then the contrcl gointer is set te  the last line
~xecuted in the wcst recert invocation c¢f thst proceaure.

3) f the procedure in the commard line wWwas rc¢t  actives then
the <contrcl gointer (s s:t 0 the cntry statement tor the
rrocedure. .

4) it no procedure_name was specifieds ther it there is & QUIT
slgnai cr condition frame on ths stécke then the control
vrointer is s2t tc fthe location opeing executea when the
conditicn was sicgnaltled.

5) 1f no proecccaure_name was specified. ara therea are nc
conditicn frames on tha stack, then ths 33t fine executed
in the the m¢cst recent frame will he WwseC. (This will
Lsually be the ccmmand proc :ssor).,

Information sbcut programs being debugged 1s stored oy probe

PRQOBE version 4 16/0c/79
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in & <egment in tne user®s home directory caliec Person_jid.prcoe,

where Person_id i3 the wuser®*s 1og=-in name, Tnis segment is
creeted automatically when needed. Tnis sz2gment should not pe
dei{ctedy or probe will e unable tc reset sny bresks [t has set,

Restrictions on inpu?t lines:

It ¢ orobe inout line contains unb3lancec parentresis or
quote sy the user (s warnad, This means Tthnat & reauest or reguest
list as tvyped in myust fit on one {ire, It ¢annOot contain a
newlire character. If 5 lang line must e tyoag the Multics
escep+ convention cf placinyg a vackslasn before the naniine may
be used. If the rewline character is n2edec (ir 3 chearacter
strirc constant, for examplel,y then the 25cape sequence \(1ld may
be sptered instaail,

PROEE REQUESTS

The following cages ores=nt the format &rd functicn ot each
probe reauesty, aivirg first the name of the reauszst, and its
abbreviated torm, if ANYy and its argumants, reqguired and
opoticral. The syntax of the Zrgumants is described in the
follcring way?

brackets erclosz optional materjial

where tha2 user may select only s2ne of several gpticns, curly
cracss encltose tha list of CNOIC=S, snd the chojices are
c:<parited by 3 vertical bar?

UCE -r case names represant jtems whos= syntax is elsewhere

cefinea (for axamples EXPRESSION or PLACE)

ihe following items are wused througnout the reauestTs
s2ction?

Ny M

re positive, un<ianed intagars
FrRUCEDURE

is 3 path name cr reference name of 3 procsdure
FRCEDOURES

is & list 6t zerc or mora PRICEDURES, seénsratad by Space
RE CUEST

.S any probez reauest (or reguests)
FATH

iS & Muitics pathnama.

LI €
1S & line ot program tex? in a sourc. secmert &nafor the set
cf instructions in the onject seygment ccrrespondirg to that
text. It is avefined below in THE SYNTAX OF A LINE.

PROPE version & Jo/inr79 Pages: 3



EXFRESSION
1S an axprassicny definea below |in TFE SYNTAX OF AN
{XPRESSION
STFING
quoted string. Its beainning and =nd ere azlimitec by .
if a guote character 1s to bte incluced in the strirgs, Twce
uotes should Dbe used. {iees "this is 3 quctet e

character®™)

Exsupless
recuest ARGL [UPT ARG) [-reset! {{-tony { =-prictl)
Inis reguest must pe sunpli<u with a velee for AkGly ana may
ba fcilowed by 0OPT ARG or “-reset', snd  z2itrer "-long”™ or

“-priet". ARGL i3nd OPT ARG should be detirea ty the writeup for
this request

BASIC REGQUESTS
0 .
Thi< reaquest causes oOrobe tc identify itsetf by orinting

“"prcbe and the current version rumber ¢n the termiral.e It may
pa ustd, for example, to determine if a3 <calleg rcutine has

returred., The wversion number is usefui for cetermining whether
the version of gcrcre veiny used nas certzin faatursas or
pug-fixese. It shouidg always oz included in zry trcunle report

about probe.

0 * e
«s C(OMMAND LINE

This reauest passes the remainusr of ths tine (COMMAND L INE)
directly to the Multics cemmand Procassore. It ¢can never e dsea
in 3 treak reqgquest list or a3 conditional executior list, Wnan

usecy it must pe the first requast on the line,
Examplai

veWdsy Is ¥,p11

PROBE version & Jo/to/T9Y Paaget 4



prote prone

—— ————

0 viliey v
valita { EXFRESSION § CROSS-SECTION 3

Tre value ot the civen FXPRESSIGN or in the 2lements of the
array specifieo py the CROSS~-SECTION ars displayed on the user®'s
termirsi.,

£ CROSS-SECTION s specified by 9iving the upper anrd fower
bouncd: of one or mors subscripots, An ast:risk mey n2 usedy which
is eculivalent +t0 & cross-secticon from the lowest to highest
sSupscriont ot an array.

Examrlest

valu~ arr (15, 387)
valus p => g.pl)])
valus: & of b of JIrec
value Liptr{*,3)

The value reguest may be uSed with PL/I structures ¢r CGBOL
reccrcsy in wnicn case the value of every ccecmpcenant 1s dispnlayec
as wells.

The value request cannot be used with FL/1 areas.,

“xternal furncticrs may oz called with the value reaquest.
The rqgument list may invotlve arbitrary excressjions, and the
argqum-nts will be ccrvertad to the proper tyoes if the <callea

function specifies whzt type 0f arguments Sre expacted,

0 1et, |}
1et { VARIABLE ¢ CRQSS~-SECTION )} = EXPRESSION

Tris reaguast sats the specitied variabtlte c¢cr array elements to
the velue of thes axpression, If the variable and expression are
of <c¢:fferent tvpes, conversion is opeartformec accoryirg tc The
rules of PL/I., Arrsy cross-sections are ¢xgressea as in the
value request, One array cross=-section may not be assigned to
anagtrer, nor may structurss be assigned to 35 3 whole, Certain
PL/1 data types w3y only &ssiched to itentical tvres. for
exargcie, aress may crly b2 assijned to arcasy and files may cnly
be Essigned to files.

Ncte that because cf unpreasictaple comoiler cotimizaticn, the

charg:- may not take effect immeciataely, ever though the vaslue
requc:st shows that tre vuriasble ras been ={terece.

PROEE version & dn/06/79 Paget: ©



prote probe

0 nelc
neleg [ C TOPIC | * 1}

ihe helr reauests invoked with po argumenty or invokead With
the ¢rgument "*", prints s list of alt :vsiistle topics. If it
is lilrvoked with sr argyument fthat is not UEY, it prints
infcrrnation about TCPIC, if therc s any.

txamples?

help
helg exprassions

0 qQuity a
Qquit

Tris request csuses the current lzvel c¢f crcoc: 1o return. If
there is more than ore invocation cf pronz cn tre stacky the user
may <till be in prote. If there is only oney tren this reauest
causes a return to cormand level.,

SOURCE REQUESTS

The source ocinter is us2d to indicats & block ir a crogram
(to re¢solve variaonole name conflicts) and 3 stack frame {(tc
resclve separate invokations ot 5 block)e 3nCc 3 statement, (tCc De
printcdl}.,.

Jts current value may be cisplayad wWwith the "whera"™ request,
its vflue may be cnhanged by the "“wesition”™ or "use”™ reaguest. The
sourceé line peintad tc may be orinted via thrhe "source'™ request,

0 where .
where [{sc | cti1 | sgurce I control 1]

The where reaucst gisplays the values ¢f the prote gcinterse.
If it is invoked with no argument it agisplsys tre valuas cf Gcthy
otherwise it disptays the value 0t the pointTer remed.

0 use. positicne o©s
use [C LINE 3 41 1 =N | FROCEDURE 1 (<) STKING 11

This request may be invoxed vy 2ither ¢f 1ts rpames {cositior
or usc¢)le If invoxed as position the lire ccositionea to 1is
disclzved. If invoked 3as use thin there 1S P cisplave

1f no argumsnt s suppliea TtThe sourc? pcinter is reset tgc
Its iritial values which is the value of the ccertrcl poirter,

PRQBE versior & C6/06/7%3 B
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prote probe

The new valuz ¢f the source pointer can be given in a
varje'y of ways?
¢ "psolutely, oy giving the LINE within the current . procedure.
¢ relatively, by giving +N or =N, The nz2n Source pointer
valuse is the statement N statem:-nts after or pefore the
wurrent statzment,
¢ - new Sstack frame may pe spaciticad oy level N, where N is
the number of the stack frame of interest. I{ too high a
rumber s givers the Pighest numbera23 frame {S used,
C <« NeEW procedure ray be specified by civing its gaeth or
reference name (FROCEDURE).
¢ ry searching:! the user can recuest trst orcke search throuagh
source segrment for zn a2xacutable tine ccecntzining STRING.
tn empty aquctec string (*“**) Ccaus=z=s crot=e to use the Jlast
garch strina. It is an error to us=2 an expty qQuoted string
xpression if fthere hzs not peen a previcus quoted string.
£ fass=-than chzracter CAUSES the sesrch to be done in
everse. It the searching fajils, thzn the source pcinter is
rot changed,

Exarpies:

use level &

specify level number - 13st line &xecutea 31 Jevel 4
ps -4

statemz=nt four statemsents pefore cuyrrent one,
s 2=-34

includ: file 2y Ilne 3+, current proceaure
ps l3abel

set 1o Jire whose laoel 1s "“lanetl"
ps "labe1:"
search for line containing the weorad *lacei®™ follcwaa

by 5 cclon, In effect, the same as the previous
exampl z.
hNote thzt probe deals with executabl - ststemants, Not source

lines. The sourca ccinter cannot be set 1o 5 sourcsa line tor
which no instructiors are executed, This ircludes blank 1ires,
comment lines, declarztions, ani COBO0L ceclarative procedures.
It is not oossible t¢ search fcecr necn=-2xecutacils lines ceither.

0 scurce, sc
scurce U Nt p3th FATH 1]

The sourcsa rzauest disclays lines of thre scurce crogramsy
beginring with the one pointed t0 by the source pointer., it
never alters tha source pointer, If ro arqumant [s sucplied, one
{ine is displayedy ctherwise N ar=, '

PROBE version 4 08/704/79 Pagyed 7



prote probe

A statement can take up many lines, zna thers may be Dblank
lines lor non-executable sourcsa linas. sucr 33 conments or
decizrations) betwcen statements, Al tnoudh the source pointer
can <nly bpbe set tc a line for which c6cs 1 yenerateds, these
1ines may be displeved alonag with 1ITne stetzments, If N
staterents are displayed, any ncn-a2xecutsele lines bztween fthe
first and the last will also be aisplayad,

*ultics ob)ect <egments ccecntain wWwitnir them the abhsolut=a
pathnimes of the source segments used to comcile thems Sometimes
these seyments have been movao by the time trhre oblec?t segment IS
baing debugged, and when proba2 attempts 1o lccate Them, it will
faitle. When it doesy it informs the user trst the scurce cannot
be locateas and the user can supoply probe witn the peth of the
SouUrCcs: by giving it after the p3ith argument.,

BREAK REQUESTS

It is possible t¢c insert 3 preakpoinrt either betore or after
any statement for wnich ob)jecCct code wias gereratec, When 3
transfer (s mad= tc statement xs & Drcsxk peforz statement x 1S
effecrtive, but a2 presk set sfter statemant x-2 i< not cftactiva.
A tr:ak set agft:r & statement tnat transter: cortrol {(such 35 a
gotc <r raturn) may nct be executed,
Nc treaks may pe set after any COBGL statem:znt.

The syntax to szt gither kina of brzak is the same!

0 befcre [LINE] [: RECGUEST )
O after [LINE] [¢ REGQUEST ]

LINE indicatas scme statement nhere trz: bresk is to ©be
inser ted, It oncne is suppllieay the stetement jaerntified by tha
SQuUrce pointer is used., A set of orope reguests may be

asscciated with the DbDreakpoint by olacing the reqguests after a
colecn. If nc reqguests sre giveny then "nalt™ i< used,

I

xamples:
b ¢:

aft r fooe2s [f 5 » 7thalt
b 522 (v £ v |+ v ¢t continue)

PROBE version & In/in/78 Paget B



probe
0O status, st
stztus [MOD) [LINe] [L =311 t PROCEDURE}]Y [(=-lcral
The st3tus reauest jists the creaks set by crobe in wvarious
DroCecCUres, ILf LINE is not specifiely ther 211 lines in the
saelected procedure are listeds Otherwise one fine is listed, MCD

is used to distinguish tha brzak pefore LINE frcw

cne

after LINES,

if necessary. It may be “beftore™, "b"y "after™, "a" cr “st".
It it is nect gGivery, then tha status of breaks poth pefore ana
after [s disclavei. If PROCENURE is not sgecifica, then the
currert procedur s is used, uniess =-all is speclifiedy in wnich
case 2all proceduyres known tTo oprobsa are useds. It -long
{abtreviated &8s =~jg) aprears, then tre (prear reguest list
asscciated with the breakpoint is printed.
Examrcles:?
status >udd>D2gci>Crecho>zlotny fists atl breaks in
zZictry
sfatus 35 =-lag lists treaks before c¢r
after tine 35
st b 7 tists «<¢rly the creak
: b=fers line 7
st =3all lists 3ll brearks in the
worlc
O res-ty r
res<t [MOD]) TLINED) (C=all t PROCEDURLI] (~-brictl]

This reguest resets ecreskpoints set by Drebe at selectaa
lJines In selectend procedures, [f LINE (s nct srecitiegsy then all
bresk:« in the selected precedure are resat, MCD is cefined just
as for the "status®™ reauest. 1f PROCEDURE is nct specifiedy then
LINE ezpplies to tne current procedure, uniess =zl is given, in
whickh case LINE &spelies 1o all procedures krown to probe, As
brezks are rest, the source line number &ra prthname of the
containing segment sre printed, untess =-prief [s given, Iin which

case rothing is pbrirted,.

Examrp les:

r
r -all

r . $259.1
r -pt

r -59 <Weir>cestimzte_prophat

PRQORBE versior &4

Reset tne cresk at trhre current

Reset every bresk prcocbe car filng

Reset the
statement
IIES _al.

kas=2t all
procedure
Keset

Jo/lo/79

line

oreak after the first
frer the line iabelled
Vreaxs in the current
breaks ar line <59 in

Pagel
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probe probe

segmant of givern rerth

REQUESTS USEFUL IN BREAKPOINT REGUEST LISTS

0 hzlty h
hal

ihis causes pgrobe to stoo processing the request {ist and’
read requests fraom the terminal. A new invocaticn c¢f vrobe is
crestsd, with the ccntrol and scurce pointers set tc the line of

the treakpcint., After 8 suozaquent centincartion probe wil
resume interpgreting tre bresk r-quest lis~ trat centainrs the
halt, When the Jist is 2MODTY sy THhe USErs gredram 1S rsSuUmed.

This request has no effect whan Issued from the tarminal,
Exsaplel

rait this breakpcirt rzauest fist s3teps
(v a3 hait: v 2) this 1ist disgisys the value of 3
cefore ana zfter stogoing

0 psusey pA
psuce

This reguest is eauivalent to “haltireset® in a ©presk
reque=t {ist. [t causss the proceagure tc e¢xecute & breakpcint
ONCeEy and then reset (1t wnhen axacution s resured. It hsas nec
effect if not executeac in 3 breakncint rejucst list. If tre user
does not eventuslly continue the pPreskpelint then the breask will
not te reset.

FLOW CF CONTKUL REQUECSTS

Roaquests are provided for selected exscuticn of crogyrasm
statenents, The user can resume executicr 3fr*=2r a brear, call
exterral procadurzssy cr parform exglicit “goto's,

0 centinua, ¢
centinue

fhis request restarts a proaram that nRas LeenN sUSPendeyd LYy 3

prote breakpcint, I1f this reque: v s usea ir ary cther contaxt,
probe returns to its caltery, whicn is usually cecmrmand tevel,
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—_——— e ——— ot e

0 stecy S
ste¢

nis request attempts to step througn the current program
one ~-tatement 51 3 time, If thz proaram hss bezn stooped before
1ine My 3 Dreak 15 set befcre line N+l If the user is stocpsad
after fine Ny The Dbreak is s27v tefora line N+, These bresaks
contzin "pause” as their sole request fisty 23ana thus are
sel f-reseting., It the statemant: bejing sterpa2d Co notT execute (n
seqQuercey then *the sStepping mday be unsucesful. Note that PL/I
and FORTRPAN dc-iocpsy, and conditional statements in all
13ngusgess dC Not execute sequentially,

0 cecrtinue_to, ¢t
ccrtinue_to LINE

1his reguest inserts 3 rtamporary pbreaskpaint pefore the LINE

spacitied. then ccrtinues, Thz effact is &s Is the usar had
Typed the followings?
betcre LINE: oause

ccrtinue

Exanple:

ct 1
0O czlty cl

cell PROCEQURE (ARGUMENTS)

ihis reguest calls the axternsl procedureg named with the

argum nts given, PROCE DURE shoulda o« the crzthnname onr the
refer-nce name O0f a crogram, ARGUMENTS shculc¢c be 3 list of

argurents to the celled procedurey, 3203rsteCc Cy CCmMm3s. If the
procecure expects arcuments of a4 certain type, those given are
convertegd to thae expected type. The vilue reauest (see above)
can b+ useq to invcke a function, with the same sort of
CONVETrSion occuring., If the procedure has nc argumenis, an empty
argument list ()" must te given,

Exang tes:

call sub ["aocc"™y D => 02 => bvsy 2504y acarik))
call est-master (a of b of naw=unit, REC-LEVEL)

PROBE versionr 4 dn/yo/79 Paget: 11



proge probe

0 gctcy g
gctc LINE

Ihis reouest trarsfers contrel from prcts te ths stztemant
specitied and initiates execution 3t that pcirt. The syrtax of 3
LINE is givan helow, It s an &rror to use This request t0 gyotc
3 line in a3 & proceaure that iIs not activae, Because ot coumpiler
optcmization, it carn be dangerous to usse this rsouest,

Exanrpiess

gCc 1o label_var trznster TG veliue of 1abeal
variables

goto action (&) transter to veiue of Javel constant

gecto 1i0 transfer to statement on line 11

gcto $1i0 transfer to tirz witn tsoel 110

GC 'O FcCel transfer to the steatement gfter the

current one

CONCITIONAL FREDCICATES

Frobe provids=s twc forms ¢f ccrnaiticnal =2xecutions Tne "if*"
reque:t evaluates g conditicnal EXDCresSSicn, and executes 3
requect tist if tr expression is truse. Tre "whitle* reguast
rapeztedly executcs request list, tisting the coraiticnal
exprecssion tefore < 2ch execution, The feranat ¢f 3 .corditiconal
expressicn is:

) Mo

m

EXPRESSION CP EXPRESSIGWH

-~

where 0P can be <=, <a =y =y > or >, Wbhan tha currant
language is FORTRANs elees ol tas +20er eNZey sGtsa aJE orre 31s0
accep ted.

O if
if CONDITIONAL EXPRESSION 3 RENUESTS

this reguest is most useful In & presk rzauests wnere it can
b2 USs d to causz & ccrditicral nalt. REAUEST way ©ve & sinale
reayect, or savzrzl provbe ragquastss 2ncicsed [(n parenthesis and
s2aparcted by semi-cclens,
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0 While, wl
while CONDITIONAL EXPRESSION ¢ REGQUESTS

t xamples?

if < pt let p = acdar(a)l
white ¢ 7= nult:r (v p => reval’: et p = p => r.next)
if (Jk .ne. 8: halt

REQUE TS TO CONT®RGL PROBE

It is pcssiovie tec contral ovrobes behavicecr in 3 few ways -
the length of SPrOr MEeSSao AeSy the amcunt of printing ¢one by
brezks and by the valu2 regues can 3ali t= cecntroiled, The
currert Jlanguage c2r be specifiasd explicitlve 1In aaaition, the
strezns used by probe for inoput snd outout czn te controlled.

0 moc-5y mode
mcccs [MOODES])

'he modes rcuauest sets various mode internzl tc prote which

charg the way it functions, If no argurerts are given, the
currert modes are prirted., MQODES way be 3ny combination of the
folicvring., It contlicting moazs are =et, trhe lzst one in the

reque st determines the setting of the mod=. Moces are storeda in
a segrent in the user®s home Jdirectory nanea Perscen_id.probe, 3ng
thus remsin set acrcss procassas, In tr: descripticn betows LEN

~shoulc be either “lcng™ ("1g™), “short' (*sh"™)y or "prief"

(“pbf")y and is uszd 10 soecify the Kind H>r anourt of printing tc
be dcre by 3 given rart of cgroba. The amcgurt of cutpout croduced
is greatest for "lorag* and least for "brief", with ‘short" in
petweens 1n some cs<ceSy “short" 3nd "pri:=f" will be the same,

errcr_messayasys2m LEN
controls the lencth of tne text used for ar errcor mesSSage.
‘he default i1s lcnyg

aus tificaticny, af LEN <contrclis the way variable neames are
(rinted ny tha value reguest. The defautt is "brief', wrich
ausas only thes last rame of & structure te be printed, it
.t is "long™, then names sre printec fully qualified. This
rode only affacte the crinting of PL/L names.

vel =_print, vp LEN
(ontrols the circumstancas under which the wvalue reaquest
‘rints the name cf a variablea Tha agefeult is “cshort" which
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grints the nsme only for structures ¢cr arrcys. 1f it is
"long™ then tne rame is alwWsys printzdy znc if it is "pbrieft"
then the nam-= is never printzd,

val .e_separator STRING
fauses the vajlue request to urint STRING poetween tne name of
z variable ang its value, |f th2 n:me (s heing grinted,.
tnly the first 32 characrters of STRING are usea, The
refault is ™ .

exciude STARNAMCS
khere STARNAMES Qs a sequenc2 of one or mwor= namas that cbey
“he star convearticny, causes the value recuest 1o igrore any
rames in structures or recorcs that mzitch the name, Each
tse of this cortrol argumen: resa2ts tha antire {ist of
ignored strings tc the ones specified, To reset the tist tc
ignere no slements, use *"moaes ianore ", The defzault is
0 igncre nothing., This mods must be ths tast in the
requesty, for 311 names asgozarina sfrer [t ire trested as
rames tc ignore.

The Multics command probz2_moudes can be uUsecC ¢ set any of
these modes without invoking c©rooe. It is wuseful in a
start_up.ec. It accegts nrecisly theg sam2 syntex as ths mcides
requect.

O input_switchy, isw
Isw [SWITCH]

Tnis request csuces probe to take all fertrer commarce inout
from the switch ncemed. If no SWITCH s suppliecy, then user_input

is ucsed., If there are any other raquests in tne input line or
break request list trhat contegins this reguest they will ve
igner<a without comrment, Inputrt 1is r23c¢ from the switch until
either a3 new input_switch reauest is rz=sd, cr  all availabtle

characters &are processeds in which case a messzg:s s orinted ang
input is reset tg user_input, It any 2rrcrs cccur input (s reset
to user_input. The switch SHWITCH must b= s3ttacrec &srg coen
pbefcre this request i< given.

0 outrut_switchy Csw
osw [ SHITCH ]

Thic request causes prone to direct all its c¢cutput to The
switctr named., If SWITCH is not sovecified, ussr_cutput is usSed.
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0O larcuage,y Ing
Jencuag2 [LANG]

1f no argument (s diven, this reauest prints the nare of the
“currsnt langasuge™. Ctherwise LANG snould be the namz of one of
the cypported probe langusaes. Names accented sre’ PL/I, plil,
PLis FORTRAN, fortran, FT, ft, CO30L, and ccbt2al.

0 Jdisclay. ds
Jdisctlay [#) VARFTABLE [FQORMATI [N)

‘he display reagusst Jdisplays an aropitrsry locatien ir 3
sa)lac*ed format, If an asterisk appears bafcre VARIABLE, then
inagirsction is scacifiea, 3nd the value of the varisble specifies
the zcdress of the stcraga 1o b2 disclay=cy ctherwise the address
of VAKIARLE is thz a3ccress of the first location oisplayed, It
is &r error to use disolay witn a VARISBLE trat nas nc storage
{suckr as a formst ccrstant) or with 3 l1rersal constart, uniess
indirection is usad, in which case VARIAJLE may pe an acdressing
constent (such as Jabel canstant), a ono.nter ceorstanty, or  an
expressicn with a pcirter result.

FORMAT may bts cnz2 of the followings

~0Ctz 1y =0
is tha numuer cf (36 bit) woras dunped.
“3SCity =~characters, =-ch .
Fis the number of characters Jdurpsd. A noan-grintable
haracter |s prirted as ","
“instruction, =i
b is the numper cf instructions dump -d. It the instruction
ras aescripntors, thay sra dumped witn the instructicn,.
-“poin-ery =ntry, -its
M Is the numober cf ITS pointars disolayed,
the default FOKMAT is octai.« 3and ths gefsult fer N is 1.

Examrplies:

ds ¥ 25311390 =sctsl 20 cumns 23 werds in octal
ds foo =3scii ~uw di ~olays thz first ¢4 characters of
foo

0 steck,y sk
sk [IM ,] NY @311

This reguest trzces the stack backwards end displayvs the
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first N frames. If M is not gciven tnen tn: bighest rumbterea
frare is the first frame agisplay:ds Otharaise the M*thn trame is
tha first displavec, if N is not Jgiver tren 211t fraemes are

discleéyedy and ™M canrct be specifieds 3System sipeort frames are
not cdisplayvyed unlass "all"™ s givzn, v

for each block, the frame numbeér IS civen, as is the name of
any conditionr raised in the plock.

Exarples:

~tack traces thea wnole stacx
-tack ¢ cisplays the two most recznt frames
Ttack 342 displays two frames starting with frams 3

0 arg
args

The args reaquest displays the nam=z3 &nc valu2s of the
arqumr nts to the current procadurz,

0 symtol, sb
symtol)l VARIABLE Ticral

Ihis reaquest Jisplays the sttribuates ¢t the variaple
specifiead ara th: nzne of the block in wnickh (vt is declar=d, If
the size or dimensicns of the wvarianlz=z are nrct constant an
attemct is made ta evealuate the s5ize or =2xtent expcressiorni if the
value cannot be determined an asterisk (#) is cisclaysd instead.
If "lcng" appears after the niame of the Lagentificr, éend 4 f the
ideartifier is 3 PL/I structure or C(CCHBCL rscora. thzn the
attritutes of &l remb=rs of the s¢
disclezyed as well,

ructurc cr raccrd are

0 execute, e
axecute STRING

Ihis requeast nasses the aquot=d string tc the Multics command
processor for executicne This reguest 15 useful in break reauest
1ists and conditicnal execution istss whare the .. €SCage cannot
be Used. '
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Exarpleat

2 “ioa_ ""S?O'-')Ded at a Oreak [TRTIT]

THE SYNTAX OF AN £ XFPRESSION

An excression can be nade from wvariable refasrencesy CCNSTaNTS,
and wrobke builtin functions, whicn may be combined using the
arithretic operstors +4 -, *, ana / for sddition, subtraction,
multirlicaticn 3rgd divisions Parznthesis may be used to indicate
order of evaluyarvtjior. Operations of multicglicertion and division
are perfermed first, the those of additicn arg subtracticne

THE SYNTAX OF A VARTARLE

Varjsoles can oo simplie jdentifiers, subscriptea references.
structure quelifiad referancesy and locator gualified references.
Subscripts may 4130 be exoressions.

Exanples:

dat:=elem (COBOL name)
ignaztz (p -> femms = 3)
lcg-type of gan=~reccrd (3)

Tne block tn which 3 variavje retftererce 1S resclved 1is
norrmsily detarminea by the source rointer, btut ¢c3n be alterec by
provicing a different pDlock in brackets agtter trz variable name.
A blcck may ve spacifiec Iin the following ways:

Exanple:
level N the block snd frame 2zt tevel N
-N the Nth orsevious irvecation of the
current blcck
L INE the block thnat ccecntains LINE. in
' its most recant invoecaticne
PROCE fURE the block nam=d, It may be

internal to the current orocedure,
cr =xternal.,

A blcck specificaticr is meaningless for & referernce to 2 isbel
or ertftry cocnstant unless Tthe lavel or antry constant (s ltself
being used in a plock spacification, in which <¢as2 cniy the
relstive form (-N) is m=aningfuly and is taker tg mean the N°th
previcus instance of the block Jdzsignated by the label cr entry
constent. Trat s "ver [subl-2]11]1" references the valus cf var in
the the second pbrevious invocaticn (third on the stack) ot the
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procecure thet contains the entry or laoal “sub"”.

THE SYNTAX OF A CuNSTANT

Tre attributes cf a ccnstant are determinz:a by the agwearance
of the constant. Prokbe raccegnizas arithmatic cocrstants (tfixec or
flocting,y, binary or gecimal)y, strina const*arts (character cor pit,
in sny radix ftrom L tc «4), and onointer constznts,

ihe maximum ltength ot s string constart is 256 charactaers,

Exarplest

-12: vecimal fixec pcint

10t oinary fixed pcint

45,237 decimal floating point

4.72%e10 cecimal floating point

“.c .10 decimal fixes coint

2+1-0.31 ccmplex decimal

123156700 binary fixeda noint entered In octal
“ab" craracter string

“qucte”'instring™ character string with srbsaced cuote
“10:C6"b binary bit string

"FAL{7"by4 hrexadecimal cit string

"i2:i2"p2 guatenary bit string

25 11294 ccinter :

22217413(9) pcinter Wwitn pit offset

*ote that th: seggment rumber and wora offsst of a poirter
are <peciflied in octsly but the pit offsety If any,s is sp=zcifiza
in cecimals

PROBE BUILTINS

Many puiltin functions are ovreovided, Trzy can pe referencea
as 1f they were exterral functions, but {f nc 3ruument (s needed,
then the argument list may b2 omitteq. The sobstr  ang unspec
builtins may be usald &s pseudo=-viriaplas,

3ddr (A) s3tandard PL/T buittin

adcrel (Py N) wstangard 2L/1 pbuiltin

argilist () (e Yo arclist ¢f current vroc or
rull

bas:otr (N) rtr tc pase cof ceygment N

lencth (S) ’ itandard +L/1 builtin

linkpotr () o tr to linksge saction for
currant oproc

mex iength (S} staraard PL/I opulittin
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nuit ) standard PL/I buittin
pcirter (P, N)Y aor (F, N4 M) tangard +L/1 bulltin
rel {(P) standard PL/1 ouvifltin
segro (P) agment numper ¢f ptr P
steckframeptr () :tandard PL/I buidtin
substr (Sy N) or (S, Ne N) stangard PL/TI buittin
unsrec (A) <tsnuard FL/I obyiltin

In the list abovey, A stanas for any reference to storagey N
stanrd for any expression that yields & number, P for any
expression that yizslds a pointer valu2, and S fcr zry expression
that yielos a string.

If there 1s A procrzm variscola of the 53Mme  rame as a8 gwroove
puilitiny it can e referanced py orec:zeding its nime with the
cnarzcter “%™. Since this character cannut ts used to construct
a lecal nam=2 in eny of the supportzg lenguaces tThere (s nc¢
possitility ot a2 nmame conflict.

txenples:
Fer the foliloning examples, essume that ¢ is declared as

an sl igned oointars | as 4 fixed vinary initist (-2)y 3n0c ¢cs 3s a
character varying (8) initial (“abcdef*™),

scdr (i) : the address c¢f |

v octal (1) disrvlays 777776

v substr {(cs, 2. 3) “"displays pbcc"

tet substr (cse 4y L) = " * sats ¢cs to *“atc ef"
v length (cs) sisplays 2

vilue maxlength(cs) wisplays 3

v baseptr (2540) displays 28410

MACFINE LEVEL RUILTINS

The machine registers &55s0ciatea witn the current stackframe
may bt 3ccessed as grcebe onuliltin functions, Their names must be
prececded by a purcert sign. Al tha machire=level builtins may
be use€d 5 pseudo-vasriables, but the results ¢f decing so are not
specitfied by crobe. Puiltins supoortad,y, anc the typoe of cata
they yield, area:

a fixed t£in (35)
e fixed bin

a tixed bin (35)
3q fixed bin (71)
ea float bin (27)
23g¢ fioat bpin

prd - pri7 ccinter
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psr ccinter
xq - x7 fixed bin {(17)

THE SYNTAX OF A LINE

A LINE is used by probe to ua2fine a source statemert or a

focetion in the cbject segmert. It car te 3 |label, & tine
numbery, or s sSpecial cropoe sympbol. Lines in incluce files may e
speci fied by givina the ftile numiter pefor- trhrs line number., The

comcilation listing specifies the corresconcance between file
numtbers and sourcs fjiles. A statement can pDe stecifieg relative
to cerother statement. A Jabel that {ooks like 2 line numper may
be specified oy preceediny it witn a dollzir sign.

Exanples:

KRS fin2 numpbar 34

2-59 lirz 59 in include fltl2

f.0l(3) suoscripted 1=ztel constant

lzpei 3 third statement sfter one labetled
oy "lapel"”

£.00 stutement wrcse lebel i1s 130"

$ced the statament threae statements
after the current cne

gv the statement containirg the

cresakpoint that caused the current
invocation ¢f grotce.

SUMMARY OF REQUESIS

reque -t abbrev function

? {iz:ts all orcobe reguests

. caus«es prob= t¢ icentify jts- |t

. £scape to Multics commard grocessor

aftrter 8 s2t break after 5 statement

args crints arguments t< current
pracedure

befcre k s2at 3 break betors a statement

callt cl call an 2xt:=zrrzil grocedure

contirue c restart braeax

contirue_to ct insert tempsrary treak arnd continue

displey as gisplay sfTorsge ir selecteg tormat

exacute € pass string tc¢ Multics commana
grocessor

gotc c transfer tc a stsatermert

halt h in breax text, 2¢tablish & probe
lavel

halg grint inforaatiscrn spout grcecoe

if execute prove r:auests Lf cendition
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prote

input_suwitch
languége

let

mOdES
outcut_switch
D3UsSeE
position

auit

reset
source
stack
stafus
stacp
symgoc i
use
value
wheare
while

PROBE version L

croope

is true

read probe requests from switch
set probe I3ngauge

assign a value t9 z variable
control) prcres persviar

girect probe outout to 3 switch
STOoL & proaram 2nce

setl the source ccinter ard print

soirce f{ine

retarn from current probe

invocation

delete bresks

print saurces lines

trace the Stsck

list breakpocirts .

advance one staterpent ang halt
cisplay 3rttributecs ¢f a verisble
521 source cointer

cisolay value cf zr%expression
gisolay value c¢f crcb2 pcirters
exacute commancs while cecncition
irue

In/535/79 Pages

is

2%



Namet

probe_modes

The probs_moaas command allcows the user to set  the rode
switcres useg by the probe command wiftnou® invokirg orobe. It is
interced for wus: ir start_up.ac S0 the user caen tailcr prcbes

behavior,

“mode<s" reqguest.

list cf accepted
{isages

irobe_mocdes

where MCDES (s 3
SDACES, If none

Cnce probe modaes
pProcesses,

home cirectory called Perscn_ild.probe,
login name
is willirg to have atll

acrcess

user®* <
user

It accects

crecisely the same arguments as trhe croce
See the MPM Commeznds writeun for probe tor the
srgurents,

MQOCES

atiricute
currant moce

fist of Cy

are civeny

che Or mgr e
then the

S

’ separateaq
S are printec.

are set,

thzy ra2main set until reset, cven
They &r=2 <

stered in 3 cgamant in the user®
wnere Fersen_id is the
should not b= celetea urless the
revert g the deafault,.

<
=

’ This segmznt
moces
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