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SU~JECT: Proposed new commands 

Attached are the HPM ~rite-ups and Sdmple output for t~o new 
commands: snoop {sn}, and prlnt_snoop_data Cosa). These commands 
provide the means by which the segment references of Jar9e, 
multi-procedure processes :an be metered. They are an aid ln 
determining the flow of execut!on wlthln such a process, and 
~ore important, in which procedures a process ls soenalng lts 
time. The systems pro~rammer and suosystem designer ought to 
t:>eneflt especially from locating the "hotspots .. ln a process. In 
partlcuJar, the Inltlallzer and IO Daemons are likely candidates 
for "snooping ... 

The snoop and psd commands augment the tracing facllltles 
provided by the commands trace and page_trace, and the PL/I 
comp! le option -prof.lie. The latter provides too fine a trace 
resolution for effective per process metering: trace ls more of a 
debugging than metering tool; and page_trace cannot directly, or 
completely, meter the actual flow of a process. 

1) Segment ref~rences are detected by snoop lrrespectlve of pa~e 

or segment faults. References to wired pages~ or to oa~es wnlch 
are largely core-resident due to freQuent usage, can tnerefore b~ 
::Jetected .. 

2} snoop uses. Ql v.1.rtuaJ CPU timer to control 1ts sampllnJ, so 
that actual non-rlng 0 execution time ls metered. 

31 snoop provides for up to 32,767 samples, or approxlmataly 9 
~ours of non-ring 0 CPU time at a sample rate of 1 second. 
page_trace ls llmlted to approximately 350 samples. 

The fol lowing are planned addltlons to prlnt=snooo_oata: 

-brlef to suppress the detailed troceo 

to exclude the soeclflea seyment numbers ~1, 

~z, etc. when generatlng the nlstograms. 
Se1ments such as pl1_operators_ are so 
frequently referenced that they tend to 
unbalance the histogram resolutlon. 

Mui Hes ProH~et internal working documentation. ,\lot to be 
reproduced or distributed outside the Multics Project. 



A more extenslve mo.:Hflcatlon could eventually provld·e flner 
detal Is of a segment reference, such as whJ.ch page of a segm.ent -~ 
was referenced. snoop can currently resolve down to an offset 
wlthln ~ component of a bound segment. 

If you wlsh to try these commands, they currently reside ln 
>udd>pdo>Kllnger>publlc • In any case, I welcome vour comments 
and suggestlons. Send wrltten comments to: 

or mall comments tol 

Ross E. Klinger 
MIT Room 39-464 

K I 1 n g er • P 0 O 



MULTICS PROGRAMMERS• HANUAL I snoop I 

~am~= snoop, sn 

1 _______ 1 

12103173 
Page 1 

The snoop command perlodlcallv samples the machine registers 
ln order to determine which segments a process ls referencing. 
Three output segments are produced, which are interpretable bV 
the prlnt_snoop_data command. tsee the MPM write-up of the 
print_snoop_data command.> 

~~i..ail snoop -control_group-

Control arguments mav oe chosen from one of the fol lowln1 
two control groupsl 

1) arguments ~hlch initiate sampling 

-tlme a 
-tm a 

-segment .o.&JH. 
-sm aau 

specifies the rate in milliseconds at which 
the process wlll be sampled. o must be a 
positive integer. The default is Q = 1000; 
1.a., the process will be sampled once everv 
second. 

specifies the names to be given the three 
output segments. name may be althe~ an 
absolute or relative pathname. Dam~ mav end 
with the suffix .snoop ; if it does not, 
.snoop wll I be appended. The output segments 
will be namej as fol1owss 

(entry portion of) Q.ilJll.•snoop 
(entrv portion of) nam.~-snoopx 
(entry portion of) nam~·snoope 

If OAJllA ls an absolute pathname, the oJtput 
segments wlll be placed in the appropriate 
directory. If oam~ ls a relative pathname, 
the output segments wil I be pt aced ln the 
user•s working dlrectorv. The default wll I 
cause the output segments to be placed in the 
user•s working olrectorv, with entry names as 
fol lowst 

mm/dd/yy~hhmm.m_zzz=w~~osnoop 
mm/dd/yy~hhmm.m_zzz_www.snoopx 

mm/d~/vv __ nhmm.m_zzz_w~~osnoope 

,.. ... Copvrlght 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Ince 
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(See the HPM 
subroutine for 
code.> 
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write-up of the date_tlme_ 
an explanation of the above 

2) the argument which terminates sampling 

-rese ~ 
-rs 

speclfies that the process ls no longer to be 
sampled. 

The machine regl st ers can be samp I ed on I y when the i process 
ls running ln a ring other than ring o. Were a process to use, 
for example, a total of 100 seconds of processor tlme, and snoop, 
runnlng at a sample rate of Q = 1000, were fo record only 23 
samples, lt would indicate that 77 seconds of processor tlme were 
spent ln rlng o. 

Under certain conditions, the contents of one of the machine 
registers sampled - the Temporary Segment Register (TSR> - mav be 
lnva11d. Thls lnvalldltv wil I be noted, but does not necessarilv 
indicate that the process ls in error. 

At the maximum sampfe rate, 1 millisecond, execution time 
may be increased bV as much as 50%. Using a 1 second sample 
rate, the increase in execution time is neg•lglbJe. 

If the process belng sampled should be terminated without an 
lnvocatlon of snoop with the -reset option, interpretable output 
segments wlll still be produced; however, both the off-t!me and 
the last recorded sample will be invalid. 

c Copyright 1973, Massachusetts Institute of Technology 
and Honeywell Information Systems Inc. 
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orlnt_snoop_data, psd 

I prlnt_snooo_data I 
• I ·------------------

Command 
12/03/73 

The prlnt_snoop_data command Interprets the three dat3 
s~qments produced by the snoop command, ant oro1uces ~ orlntable 
outout s~grnent whlch contalns the fol lowing lnforrnatlon: a 
detailed trace of segment references; a segment number to 
o~thname jlctlonary: and hlsto~r~ms of the Proce1ure Segment 
Register (OS~l and Temporary Segment Register (TS~) segment 
reference dlstrlbutlons. (See the MPM wrlte-up of the snoop 
command. l 

print_snoop_data WlJD.g 

specifies th~ narrtes of the d1ta se·Jments t:> 
be Interpreted, as wel I 35 the n3me of th~ 

output segment to be pro•jl.Jcej. narn~ may he 
elther an absolute or relative oathname. 
oa.m~ may enn with the suff lx .snooo lf lt 
does not, .snoop wl 11 be ~oo.:>ndt?1. 

If 02m~ ls an absolute oathname, the 
speclfled dlrectorv wiJ I he searced for three 
segments wlth entry names as fol tows: 

<entry portlon of) Il.a.!l!~·snoop 

(entry portlon of> o.a..m~.snooox 
(entry portlon of) na~~.snoooe 

The output seqment wll i h~ pVacej ln the s3me 
1lrectory wlth the entry name: 

(entry portlor of) n.am~-snooop 

If oa.m~ ls a rel~tlve oathname, the user•s 
working dlrectory wl I I te searched for the 
data segments, ana the output segment wl1 I be 
olaced ln the worklng directory, named as 
above. 

1l orlnt_snoop_data ls able to detect a re-use.j segment 
~umber. The aooearance of a parentheslzed lnte~er oreceilnJ a 
segment number lndlcates such a re-usageo 

c Cooyrl~~t 1973, Massachusetts Institute of Technoloqy 
and Honeywel I Informatlon ~vst~ms Inc. 
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( !) 

( 2) 

23416542 
23!+12104 
23416160 

>udd>user>bound_aloha_ln5!+2 
>udd>user>max351512 
>svstem_llbrary_languages>csslgn_lo150 

· The aopearance of three such llnes ln the detailed tr~ce 
wou11 lmp!y the foJJowlng: 

a> a reference was made to location 6542 ln bound_alpha_ 
Th~ particular component of bouna_aloha_ being referenced could 
not be deter~lned. bound_alpha_ was assigned se1ment number 234~ 

bl N reference was m::_:tde to 'loc3tlon '112 ln m.3x.35. max35 l'.i 

3 comoonent of a bound seqment whose name can be determined from 
t~e segment number to oathname dictionary. The se~ment 
bound_aloha_ has been termlnated, an1 when the segment of which 
~ax35 ls 3 component was lnltlated , It was assl~ned segment 
number 234· 

c) a reference was made to location 6160 ln assign_ The 
s~gment of which max35 ls a component has been terminated, and 
when assign_ was lnltlated, lt was asslgnej segment number 234. 

2> T~e ~ppearance of a segment number sufflx <I.e., .1 , .2 
, etc.) Indicates a component of a bound seqm~nt. 

310 
310·1 
310.2 

>svstem_llbrarv_standard>bound_tl_term_ 
tssl_ 
transfator_lnfo_ 

The appearance of the aoove lines ln the s~gment number to 
oathname dlctlonarv wou1d lndlcate that tssl_ was the first 
component of bound_tl_te~m_ to be referenced, and that 
translator_lnfo_ was the second component of bound_tl_term_ to be 
r-qf er-enceti. 

c Coovrlqht 1973, Massachusetts Institute of Technology 
and Honevwell Information Systems Inc. 



1223 PS ) 23013164 >system_llorary_1>oound_sss_wlre ~164 ' 1223 TSR 211112 >112 

1224 PSR. 22412771.+ >system_! lorary_1>pl1_operators_:2774 
122 It. TSR (1) 3241 3235 >process_d1r_dlr>!BHQBHDgbBBBBBB>cg_scratc~_2_13235 

1225 PH 2301 3201t >system_llbrary_1>bound_sss_w!red_l3204 
1225 TSR. 23013203 >system_! lbrary_1>oound_sss_wlred_l3203 

1226 PSR. 2301320& >system_llbrary_1>oound_sss_w!red_l3206 
1226 TSR 23013203 >system_llorary_1>bound_sss_wlred_l3203 

(/) 

> 
lZH PS~ ~;n 31116642 createl&I+ I~ 1227 TSR 222113751 >pro c ess_dl r _dlr > ! 8HQ8HOgoBBBBBB>comb.lned_l l nka ge_4. 0 0 I 13751 ,,, 
1228 PSR. (2) 3111&750 createl172 I§ 1228 TSR 401234& dlr_segl2346 . 

v 
'-

1229 PSR 23013206 >system_Jlorary_l>bound_sss_wlred_l3206 
,-I 

1229 TSR 40 112 dlr_segl12 

· """1 1 2 3 o PS~ (2) 31116772 createl214 
1230 TSR. (2) 31117151 createl373 

Cl 
<11 -

1231 PSR 23 01 3204 >system_~1orary_1>bound_sss_w1red_l3204 I;; 
1231 TS R. 23013203 >svstem_l!orary_1>bound_sss_wlred_l3203 

I .., 
'.:;J 

1232 PSR. 253161&0 Jlstl410 ' l-1 1232 TSR 2531615& llstll+O& 
7J 
> 
'.""). 

1233 PS~ 25316222 llstl452 Im 
1233 TSR 25316221 Ust ! 451 

1234 PSR 23013204 >system_llorary_1>bound_sss_w!red_l3204 
! 231+ TS~ 23013203 >system_llbrary_1>bound_sss_wlred_l3203 

1235 PSR 2531 112 deletel112 
1235 TSR 231116771 >user_dlr_dlr116771 

1236 PS~ 224: 707& >system_llbrary_1>p11_operators_l707& 
1236 TSR 23013203 >system_llorary_1>oound_sss_wlred_l3203 

l 237' PS~ 25311051+ de I e t e I 10 54 
1237 TS~ 25311051 delete! 1051 
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( 1> 

(1) 

( 2) 

( 1) 

(1) 

30 0. 9 
30 a .1 o 
301l.11 
3() J. 12 
30 a .13 
30 0 • 11.+ 
300.15 
30 o. 16 
33 o .17 
30 0 .18 
30;). 19 
3J a. 2 o 
30 o. 21 
30 0. 2 2 
30 0 .2.3 
30 0. 2 4 
30 0. 2 5 
30 0. 2 6 
30 0. 2 7 
30 (). 2 8 
30 :J. 2 9 
3H 
3a2 
303 
303.1 
30 3 .2 
30 I+ 
301+.1 
3a 1+. 2 
3!) 4.3 
301+.I+ 
3il 5 
30 5 .1 
3il6 
306 
307 

. 307 
. 310 

310.1 
310. 2 
31o.3 
310 • It 
311 
311 
311 
311.1 
311.2 
311.3 
311.4 
311.5 
312 
312 
313 
311+ 
31Ct 
314.1 
314. 2 
314. 3 
315 

) 

c_a 
exomac 
:nacro_ta:>I e 
adJ ust_ref _count 
lnstructlon_lnfo 
complle_statement 
comp! le_tree 
orepare_operand 
load 
m_a 
I umo_op 
call_oo 
st ack_temp 
:>ase_man 
comolle_exp 
set_ln::1l:ators 
move_da t3 
generate_constant 
eval_exp 
polnter_oulltlns 
need_ tem:> 
>system_llbrary_1>slt 
>system_llbrary_1>name_table 
>system_llbrary_auth_malnt>bound_bllp_ 
011 p 
;i ene ra I _re ad y 
>system_llbrary_stanjard>bound_lo_co:nmands_ 
read_llst_ 
flle_oJtout 
Jorlnt 
1prlnt_ 
>syste:n_llbrary_stanjard>bound_converslon_rtns_ 
:o,vert_::1ate_to_blnary_ 
INvALIO ~ON-RING 0 SEGMENT NUMBER 
>system_llbrary_langu3;ies>pl1_verslon_ 
INVALID ~ON-RING 0 SEGMENT NUM9ER 
>system_llbrary_languages>plt_error_messages_ 
>system_llbrary_standard>bound_tl_term_ 
tssl_ 
translator_lnfo_ 
tlnd_lnclude_flle_ 
term_ 
INVALID ~ON-RING 0 SEGMENT NUMBER 
>user_dlr_dlr>PDO>Kllnger>snooowork>psd.llst 
>system_llbrary_standard>oound_fscom2_ 
create 
co::>y 
c opy_seg_ 
equal_ 
rename 
INVALID ~ON-RING 0 SEGMENT NUMBER 
>tlbrary_dlr_dlr 
>Jlbrary_dlr_dlr>lnclude 
>llbrary_::11r_dlr>lnclude>ob}ect_lnfo.lncl.pl1 
>system_llbrary_stanjard>bound_access_commands_ 
Jcl_co11ma'1ds 
ch eck_oath_nam e_ 
setcacl 
>llbrary_dlr_dlr>lnclude>component_lnfo.1ncJ.pl1 
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217 .1 
217 .z 
217 .3 
217. I+ 
217. 8 
217.9 
223 
221t 
2Z7 .1 
230 
21tJo1 
Zit 3 .2 
253 .1 
253.Z 
253.3 
253.& 
253.7 
253.8 
251+.1 
255.1 
255.J 
25& 
272.1 
273.1 
27 3.2 
273.3 
21·3. It 
273.5 
273.& 
273.7 
273 .8 
273.9 
273o1 D 
27 3.11 
27 3 .12 
27 3 e11t 
27l+o1 
2.71+ 0 2 
271tol+ 
27 lt Q 5 
271h6 
Z71+o7 
271+. 8 
271+.9 
271+.10 
271+012 
271+.13 
271+.11+ 
2rr..1 s 
271+.1& 
271+ ., 17 
2i'i>o 1S 
271+ .19 
271+. 2 0 

xx 
xx 
)( 

x 
)( 

x 
xxxxxxx 

PSR REFERENCE )rnGR.Af'I 
!Resolution facto~ = 5) 

xxxxxxxxxxxxxxxxxxXXXXXXXXlCXlCXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXlCXX 
x 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxx 
x 
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x 
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