MULTICS TECHNICAL BULLETIN MT3- 022

TO: Distribution
FROM: Ross E. Killnger
DATE?® December 3, 1973 i

SUBJECT! Proposed new commands

Attached are the MPM wrlte-ups and sample output for two new
commands?! snoop {(sn)s and print_snoop_data (psd). These commands
orovide the means by whlch the segment references of large,
mul t]l-procedure processes can be metered. Thay are an ald In
determlnlng the flow of execution within such a process., and
more important, Iln whlch procedures a process ls spenalng lts
time. The systems programmer and subsystem desligner ought to
venetit especlaltily from locating the “hotspots"™ In a processe In
partlcular, the Inltiallzer and I0 Daemons are likely candldates
for *“snooplng™”e.

The snoop and psd commands augment the traclng faclilitles
provided by the commands trace and page_triace, and the PL/]
complle optlon =-profiles The latter provides too fine a trace
resolution for effectlve per process meterling?®! trace iIs more of a
debugaing than metering tools and page_trace cannot directly, or
completely, meter the actual flow of a processe.

1) Segment references are detected by snoop [rrespective of page
or segment faults. References to wilred pagess or to pages whlch
are largely core=resldent due to freaguent usage, can therefore be
detected.

2) sncop uses 2 virtual CPU timer to control Its sampling, (e
that actual non-ring 0 execution time ls metered,

3) snoop provides for up to 32,767 samples, or approximataly 3
hours of non=ring 0 CPU time at a sample rate of 1 second.
nage_trace Is ilmlted to approximately 350 sampies.,

The followling are planned additlons to print_snoop_datal

-brlef to suppress the detalled traces

“ignore §19S20cee to exclude the specifiena seyment numbers 35l
52y etc. wWhen generatlng the njistograms,.
Segments such as pll_operators_ are SO
frequently referenced that +they tend to

unbalance the hlstogram resolution.

Mul tics Project iInternal morking documentatione. Not to Dpe
reproduced or distributed outside the Multics Projectis



A more extensive modiflcatlion could eventually provide flner
details of a segment referencey such as whlch page of a segment
was referenced. snoop can currently resolve down to an offset
withln a3 component of a bound segment,

If you wish to try these commands, they currently reslde n
>udd>pdo>K} Ilnger>pubiic N In any casey I welcome your comments
and suggestlons, Send written comments to:

Ross E. Kllnger
MIT Room 39-464

or mall comments to? Klinger.P00D
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Name: Snoops SN

The snoop command periodically samples the machine reglsters
In order to determlne which segments a process Is referencing.
Three output segments are produced, which are Interpretable by
the print_snoop_data command. (See the MPM write-up of the
print_snoop_data command.)

Usage snoop =control_group-

Control arguments may oe chosen from one of the followlin3
two control groups?

1) arguments which Initlate sampilng

-tlme n speclifles the rate in milliseconds at which

-tm n the process wlll be sampled, n must be a
positive Integer, The default Is n = 10005
le2ey the process will be samplied once every
second.

-segment pame speclfles the names to be glven the three

-Ssm name output segments. name may be eaither an

absolute or relatjive pathname. pame may end
nith the suffix .snoop 3§ if It does not,
«SNoop wili be appendade. The ocutput segments
nlilil be named as follows?

(entry portion of) name.snoap
{entry portion of) name.snoopx
{(entry portion of) name.snoope

It pame 1is an absolute pathname, the output
segments wlil be pliaced In fthe appropriate
directory. it pame is a refatlve pathname,
the output segments will be placed In the
Juyser®s working dlrectory. The default will
cause the oufput segments to be pilaced In the
user®s worklilng directory, wlth entry names as
follons?

mm/dd/yy__bhmamem_2Z2Z_wws 50000
mm/7dd/yy__PDhmmem_2Z2Z2Z_wWHW.SNOOPX
mm/7dd/yy___Dhmmem_ZZZ_wWwkoSNoope

¢ Copvyright 1973, Massachusetts Institute of Technojogy
and Honeynell Information Systems Inc,
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(See the MPM write-up of the date_time_
subroutlne for an explanation of the above
codes)

2) the argument which terminates sampling

-rese’ speclfles that the process lIs no longer to be
-rs samplied.
Notes

The machlina reglsters can be sampled oniy when the process
is running In a ring other than ring 0. Were a process to use,
for example, a total of 100 seconds of processor times, and sSNo0p,
running at a sampie rate of n = 1000y were to record onily 23
samples, It would Indicate that 77 seconds of processor time were
spent In ring 0.

Under certaln condlitlons, the contents of one of the machine
reglsters sampled - the Temporary Segment Reglster (TSR) = may be
Invalld. This invalldity wlll be noted, but does not necessariiy
Indlicate that the process iIs in error.

At the maximum sample ratey 1 mitiisecond, execution time
may be Increased by as much as 50%. Using a 1 second sample
ratey the increase In execution time is negllglble,

If the process being sampled should be terminated without an
invocatlon of snoop wlth the =-reset option, interpretable output
segments will stli) be produced] however, both the off-time and
the Jast recorded sample will be invallild.

c Copyright 1973, Massachusetts Institute of Technoliogy
and Honeywell Information Systems Inc. (End)
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Name: print_snoop_data, psd

The print_snoop_data command Interorets the three data
sagments produced by the snoop commands, anc produces 3 orintable
output segment whlch contalns the followlrna Informatlont 2
detallied trace of segment refercnces; a segment number to
pathnamea dictlonary! and hlstograms of the Procedure Segment
Reglster (PSR) and Temporary Segment Reglster (TSR) segment
raference dlstributlons. {See the MPM  wrlte=-up of the snoop
command,)

Usaqe oporlnt_snoop_data name

name speclfles tha namas of the data sagments to
be Interpreted, as well as the name of tha
ouftput segment to be produced. namg may be
elther an absolute or relatlve ovpathname.
name may end wlth the sufflx .snoop 3 1t 1t
does noty, .snoop willl b2 apnanded,

I¢ name Is an absolute opathname, the
speclifled dlrectory will be searced for threa
segments wlth entry names as follows:?
{entry portlon of) pname.snoop
{entry portlon of} ngme.snoonx
{entry portion 2of) nars.snoope

The output s=gment wlilil be placed In the same
dlrectory wlth the entry nama?

{entry portlor o0f) nare.snooop

If pname Is a relative onathname, the user®s

working dlrectory will be searched for the
data segmentsy, ang the output segment will be
nlaced In the worklng dlrectory, named as
above.

Notes

1) orinf_snoop_data ls able to detect a re-used segment
number., The appearance of a parentheslzed Integer precedini a
seament number Indlcates such a re=usage.

¢ Copyrlabrt 1973, Massachusetts Instlitute of Technology
and Honeywell Information Systams Inc.
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23416542 »d>udd>user>bound_aloha_ {68542
(1) 23412104 >udd>user>max351512
{2) 23416160 »>system_Illbrary_languages>zssign_16h167

The appearance of three such lines In the detalled trace
would Imply the followling:

3) a reference was made to location 6542 In bound_3aipha_ .
The partlcular component of bound_aloha_ helng referenced could
not be determlned. bound_alpha_ was assiianed seagment number 234,

bl a raference was made to jocatlion 512 In max3% « max35 13
3 component of 3 bound segment whose name can be determined from
the segment number to pathname dlctlonary. The segment
bound_aloha_ has been terminated, and when the sagment of whlch
max35 Is 3 component was Inltlated , 1t was asslined segment
number 234,

c) a referance was made to locatlon 6160 in assian_ . The
saegment of whlch max35 ls a component has been termlnated, and
when assian_ was Initlated, 1t was asslgned segment number 234.

2) The appearance of a segment number sufflx (lecey o1 2
sy otc.) Indlcates 3 component of a bound seamant,

3140 >systam_Illbrary_standard>bound_t]l_term_
3101 tssi_
310.2 transiator_Info_

The appearance of the above llnes in the segment number to
pathname dlctionary would 1indlcate that tssi_ was the first
component of bound_tl_term_ to be referenced, and that
transiator_Info_ was the second component of bound_ti_term_ to be
raferenced.

¢ Cooyrlght 1973, Massachusetts Instltute of Technology
and Honeywell Informatlon Systems Inc.
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1234
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1235
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PSR
TSR
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TSR

PSR
TSR

Ps2
TSR

PSR
TSR

PSR
TSR

PSR
TSR

PSR
TSR

PSR
TSR

"psR

TSR

PSR
TSR

PSR
TSR

PSR
TSR

PSR
SR

(1)

2y

(2)

(23
(2}

23013164
211112

22412774
32413235

23013204
23013203

2301 3206
23013203

31116642
222113751

31116750
5012346

23013206
40112

31116772
31117151

23013204
23013203

25316160
25316156

25316222
25316221

2301 3204
23013203

2531112
231116771

22417075
23013203

25311054
26311051

>system_1llorary_1>bound_sss_wlre )3164
>11e

>systen_I lorary_1>pli_operators 12774
>process_dlr_dir>1BHQABHObB888B88B>cg_scraten_2_13235

>system_llbrary_1>bound_sss_wired_ 13204
>system_Il ibrary_1>dound_sss_wlired_1 3203

>system_1{Ibrary_12>cound_sss_wired_13206
>system_llorary_1>bound_sss_wlired_{3203

createl ol
>process_dir_dlr>184Q840go88888B>combined_llnkage_4.0808:13751

createl 172
dlir_segli2346

>system_) lorary_1>bound_sss_wlired_1 3206
dir_segiil2

createl 214
createl 373

>system_1 lorary_1>bound_sss_wired_1 3204
>system_Jllorary_1i>bound_sss_wlred_13203

'

listislo
Jlst 1406

Tistli452
dlstlast

>system_Jlorary_1>bound_sss_wlred_1l 3204
>system_llibrary_i>bound_sss_mwlred_13203

deletel 112
>user_dir_dlrils774

>system_Ytlibrary_1>pli_operators_ {7076
>system_Ilorary_1i>oound_sss_wlred_1{3203

deletel! 1054

deletel 1051

4TdWVS
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(1)
(2)

(1)

(1)

300.9

300.10
330.11
303.12
300413
300.14
300.15
300.16
330.17
300.18
303.19
330.20
300.21
300.22
300.23
300.24
303.25

300.26

333.27
300.28
303.29
378
332
303
303.1
303.2
334
k.1
304.2
304.3
3040
305
335.1
336
306
307

*307
- 310

310.1
310.2
310.3
31044
31t
311
311
Jit.l
31142
311‘3
314
311.5
312
312
313
31y
314
316.1
314.2
Ji4.3
315

c_a
expmac

macro_tasle

adjust_ref_count

Instructlon_info

complle_statement

complle_tree

prepare_operand

load :

m_a

jump_op

call_op

stack_temp

Dase_man

complle_exp

set_lndlizators

move_data . s
generate_constant

eval_exp

polnter_onulltlns

need_temd

>»system_Ilbrary_1L1>sit
>systenm_llbrary_1>name_table
>system_llbrary_auth_maint>bound_billp_

olip

jeneral_ready
>system_llbrary_standard>pound_lo_commands_
read_Illst_

flle_output

dorint

dprint_,
>systen_flbrary_staniard>bound_converslon_rtns_
convert_date_to_blnary_

INVALID NON-RING 0 SEGHMENT NUMBER
>system_llbrary_langusges>pii_verslon_
INVALIO NON-RING 0 SEGMENT NUMBER
>system_l1bréry_languages>pli_error_messages_
>system_llbrary_standard>bound_tl_term_
tssl_ ’

translator_into_ ’ {

find_include_flle_
ternm_
INVALID NON~-RING 0 SEGMENT NUMBER

>user_dlr_dir>P00>K1lnger>snooprork>psdellst x

>system_Illbrary_standard>oound_fscom2_

create

coody

copy_seg_

equal_

rename

INVALID NON-RING 0 SEGMENT NUMBER
>tlorary_dir_dir

>llorary_dlr_dlr>include
>llbrary_dlr_dlr>lnciude>object_Info.lncl.pll
>system_tlbrary_standard>dound_access_commands_
acl_conmands -
check_path_name_

setcact
>ilbrary_dir_dir>include>component_Ilnfo.lncl.pll

<
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SEGHENT

217.1
217.2
217,3
217.4
217.8
217.9
223
224
227 -1
233
263-1
263.2
253,1
253.2
253.3
253.6
253.7
253.8
254.1
255.1
255.3
256
272.%
273 .1
273.2
273.3
2734
273.5
273:6
273.7
273.8
273.9
273,10
273-11
273,12
273:14
2741
274,2
274,04
274-5
274.56
274 .7
274-8
274-9
276,18
274,12
27613
27614
274515
274416
274,17
274,18
274.19
274.20

PSR REIFERENCE ‘TS GRAM
{Resolutlon factor = 5)

X XX XX XX

X XX X XXX XXX X XXX XK XK XX XX XX X KKK XK KX XK XK XX XX K XXX XK KX KK KX XXX XK X
% :

X XXX X XX KN X X NX XXX XK XXX X X KX X KX XXX XK

X XX )

X

X

x

KX X X X X X X X

XXXXXXXXXX XXX
XX

x

XXX XXX

KX XK X X X XXX XXX XX XX
X X x X

x
1

XXX XXX

X

LS. 8.8 £:5:4:3. 84

X X X X X X X

X

1Ng1no a71divVs

TVAUUISTR 30N3d343d



