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lrlP-nt I ficot I on 

Machine- ·anrl PL/1-oriente~ interro~ation anrl modification of 
the contents of se~ments 
Prohe 
D • P. • \·a ~ n P. r 

PurposP. 

ProhP. is an Interactive program which allows the user to 
peek Into and mo~ify the segments of a process at any 
tnterruotion of the orocP.ss or after a normal termination. 
It reads its requests throur;h a common interfacP. os 
mentioned In BX.lO.OO, so that for example the lf an1 rlo 
Requests facilitate the definlt ion of macros v1hlch pP.rform 
various kinds of searches. 

The corrnanrl 

probe 

causes prohe ~o be~in rearling requests from the console. 
The user nay type any of the requests 1 isted below or any of 
the "control" requests (j_£, else, rlo, and end) rlescr.iheci in 
BX.lO.OO. He may also type macro invocations (in the same * 
form as in the comman~ lan~ua~e: see AX.l.Ol) which expanrl 
to sequences of these n~qw~st s. If a 1 I ne rece tved by pro!,e 
(after r.~acro exponsion) is not recor.nlzahle as a request, it 
is treaterl as a comm;md. The line is given to the Shell, 
which gives an appropriAte diagnostic if it is not a command 
either. 

lnterrogotion Requests 

OnP. rP.quest, backed uo hy numerous speciol functions huilt 
into the expression-evaluatinr; machinery, provir:fes the haste 
interror;atlon facility. This Is 

print exnression exnr~ssion ... 
The values of the expressions are printed on one 1 ine on the 
console, separated by tah characters. F.ach expression is 
nornally an invocation of one of the huilt-in "format 
functions." A fornat function tnkes sor.1P. nrr;uMent <'!nri 
returns a character-strin.P: which "rP.presents" the valw'! of 
that Arr;unent according to sone internrP.tation. (See the 
ex anp 1 e be 1 ovt. ) 

The forMnt functions are 1 iste~ helow. Operation of most Is 
ohvlous. Each takes a PL/1 scalar or an address nnrl returns 
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a character string which is suitable as a r~oresentation of 
the value of the scalar accordinp, to soMe Interpretation. 

decimal 
floating 
octal 
h in a ry 
ascI t 
lnstruction 
Indirect 
symhaddr 

~1ost of these are from ~ERl!f1, an<i behave In essentIally the 
same way as the correspon~tn~ ~FRU~ output for~ats. The 
instruct ton format funct ton takes an address an~ produces a 
representation of the contents of that arldr~ss which looks 
1 ike a 1 tne froM an asseMbly, I .e., soMethin~ 1 ike "lrla 
SYM,4". If a symbol table ts available for the segment 
Involved the address is printed symbolically, (One of the 
lessons of FAPQSG and r,EBlJG is that this sort of symbolic 
instruction printing involves a ~reat number of aesthetic 
probleMs which can he only partially. solved. A number of 
knm'ln hugs exist In FAPDRn and ~F.nur., such as the one \•Jhich 
causes printing of 11 ALS 11" as "ALS SYf,lROL-4763 11 , but 
usefulness Is only slightly impaired by such nonsense,) 
lndin~ct again· takes an c:l'idress and Interprets its contents 
as an indirect word. An ootional second argument specifies 
the type of indirect Modifier the Instruction referrin~ to 
the Indirect word woul~ have Ce.~. *, SC, Cl, etc.--modifier 
mnemonics froM the assembler). Synha<i~r takes an address 
and produces a representation of the address In the form 
"ser;naM$expression'', v-1here the expression is In terms of 
whatever symbol tables may be ~vatlable for the segnent. 

A macro (defined to perform the same operation 
"peek" request), Invoked to print the contents 
69 throu~h 105 of ser;ment alpha Interpreted as 
octal, night produce the followtn~ sequence of 

do q=alpha$69 by 1 to alpha$105 

as the nEsur, 
of 1 oc at i on s 

dec I Mal and 
requests: 

print symbaddr(q) deciMal (c(q)) octal (c(q)) 
end 

A "search" Macro Invoked to search t!,e same area for a word 
with bit 29"on might expand to the following: 

do q=alpha$69 hy 1 to alpha$105 
If substr(c(q),29+1,1)=''1 11 h then print syMbadrir(q) 
end 

f~odl ficr~t ion o.NlUP.StS 
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A user may wish to alter the contents of his segments at an 
Interruption of the execution of a pro~ram for either of two 
reasons: he may wish to correct a bug without retranslatin~ 
(despite the fact that "patching" will be less desirable in 
~ultics than it has been in other systems), or he may be 
tryin~ to ansvter such a question as "\·/hat \·Joulrl be the 
effective address of this if index reeister 2 contained 
that?" or "\·/ould this comollcate·-i PL/1 ·conditional 
expression-evaluate true If alpha vtere 25.7? 11 

To allow both of these uses, with emphasis on the second, 
the requests s~t, reset, revert, and fix are provided. The 
request 

set variable=exrression 

saves the current value of the variable In a stack anrl 
alters the value to that of the expr~ss I on. "The val UP of 
t he v a r i a b 1 e" me an s , f o r a s y mho 1 u s e d i n an a s s e M b 1 y, t he 
address It represents (the value of the expression ~ust be 
an address), and for an al~ebra!c variable the contents of 
the stora~e region associated with the variable. To patch 
machine locations, the format 

set c(address)=exrresslon 

Is used, meaning set the contents of the location. 

A patch normally rer1ains in force only until nrohe 
either by a normal return (edt request) or by a 
into the pro~ram (transfer ;r--proceed request), 
point the saved value is restored. The following 
modify the application of this rule: 

fix variable 
fix c(orlrln~ss) 
re SP. t v n r 1 a h 1 e 
reset c(ad.-fress) 
revert variohle 
revert c(address) . 

is left, 
transfer 

at vJh I c h 
requests 

. F.ix nnkes the patch permanent, so that there vdll be no 
automntic resettin~ of the value. Peset changes the value 
of the symbol or the contents of the location specified back 
to its value the last tine nro~e was entered (the value at 
the botton of the stack). Pevert changes it to the next 
previous value saved by the set requP.st (the vnlue at the 
top of the previous-values stack). 

A trace file nay bP. userl to keen a history of a process. 
This is a ring file of size determined either by default or 
by specific declaration Into \'Jh!ch the ~ reCluest 

•• 
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described below stores snapshots of interesting storage 
re~ions. Then the forward and b~ckward requests allow the 
user to roll machine conriitions back <1nd forth in time 
(loosely speakin~: see the discussion below) so that the 
full power of prohA may be us~d to peek at conditions at 
various times in the history of the process. The trace file 
\·1111 also see considerable use in conjunct ion with a "t lme 
control" attached to rli sol ays anal op;ous to the Schedul inP; 
Algorithm nisplay in CTSS and for statistics-gathering. 

Normally the followin~ request will he used only through the 
tracer command. 

snap rep; ion, re!'" ion, 

Each reP,ion specification takes either of the forms 

varir~hle 
arldress to addrAss 

where the symbol is an -al~cbraic variable and the 
expressions are addrP.sses. This rP.quest causes a snapshot 
of the specified storap;e re~ion to be placed into the trace 
file, The request 

snapal 1 

takes a snapshot of every impure (chan~eable) s~ement 
attached to the process, (Or rather, a snapshot of enough 
information so that the state of the process can he brou?,ht 
back to this Instant in its history, Clearly there are 
problems concerning the parts of the process which are 
inaccessible to the user.) The amount of infornation stored 
can easily become rather ~ross and this request must be us~d 
with sone care. The usefulness of this sort of 
all-inclusive snapshot, ho\,/P.Ver, is clear: It makes 
possible a "tine-machine" \vhich allo•:Js the user to jump 
freely about in history and to experiment with chan~es In 
the properties of the primordial ooze from which a set of 
machine conditions spran~. The requests 

fon.,ra rd 
hac kv-1a rd 

roll machine conditions forward or backward in the trace 
file. That is, they read the next anr:f previous snapshot 
respectively and set (s~e above) the contents of the 
corresponding storage re?,ions accordinr;ly. It is to be 
noted that this can 1Pad to an Inconsistent nuddle if not 
enough lnfornation Is saved In the trnce file, e.?;. if .2..!l.aQ. 
requests are used to do the saving instend of sn?nnll. The 
trace file is a tool whose use is not always appropriate. 
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A "time-search" Macro, invoked to find an instant 
history of the process when the variables a an~ b 
PL/1 program were equal, ni~ht expani to the 
sequence of requests (note that "un" Is the escape 
neg at i on s I g n ) : 

do vth i 1 e ann =b 
backward 
end· 

Miscellaneous Peguests 

The request 

proceed 
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in the 
In some 

followinP; 
for the 

causes program execution to he resumed at the point at which 
I t \"I as 1 a s t i n t e r r up t e d , e I t he r b y a q u i t o r b y a b rea k p o i n t 
or other call to the trace entry (see RX.10.02-03). This * 
Involves a "synthetic epilo~ue," described in detail In ~PL 
rlesign journal #4 (ROOOS), which deactivates active blocks 
of the debugging oro~rams which are above the pro~ram in the 
stack, ns In a PL/1 "non-local p:o to." 

,..The request 

transfer a-irlress 

performs a synthetic eplloP;ue and transfers control to the * 
location specified. 

The request 

exit 

causes orohe to return to its callP-r, normally the Shell. 

. 't 


