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o. Kayden an1 Q. ~oach 

Sllf1JF.CT = P .. opos~~ Comman1 Name Usage Mon: t')r 

T. GO Ill c:; 

Th~ ouroos~ of this oroposal ls to orovL1e ~ m~tho~ to 
monitor t~e usage of commands In terms of numb~r of cGll~ 
·::.n1 ootlonallv llst the users. Tl-\Js ls necessary to 
qu~r~ntee th~t a oartlcui~r ~~mman1 !! not h~irq used before 
i t l s i ;:;; I et e d or to deter m l n i~ w h l c h 1; s;::. rs are s t · I I us l n 1 l .,. 
c:o th~v may be cont&ct~-1. Thls t::oulrl '3lso tie use J to 
~et~rm!n~ the users of a oartlcular (Omman~ shcul~ this be 
jeslre1 In con!unctlon with orooosed c~anges. 

It ls desirer' that thlc; ffJatur·e b>c> @=:,sv to turn off ;;n.:J on 
~nrl mlnlm!ze overhead when not · n use. The routlne 
.. r ~co r ':i _comm;:; n d _ u s a 'J~ _" 1 s not -:; :H; ·l u ~' t •: f or· s -7 v er~ I r e as o n s : 

a. It Is not e~sv to Jmolem~nt. Fv~rv ccm~~ni 
mn'"lltor~d has to have calls adjej •o It 2n1 to 
for all comma'"lds woul 1 be extr.:arnelv cost Iv. 

to b;,: 
".to thls 

b. It 1o~s rot have th~ ablllty to r~corJ whc is using th~ 

<"omm-3n•1. Thls ls n<.!cessarv unl·':SS we :-;re t0 wltrdraw 
<"!)mmanrls whlch are currantlv In u-o;.,.., hy o.,_oole who 
somenow did not get the word. 

~. There ls no easy way to turn it cf f an1 or. There ls 
rio wav to be- selective on whc-t 1 s b"'Jnq monltorei. 

1. It ls r~lativelv oxpenslve as ·there !sat a mlnlmum two 
€Xtra c;:; I ls to i:-.,, 111ad€ In each comrr::m1 even l f 
r~card_command_usage_ ls a null croqr~~. 

Thls proposal does not lnt~ni to rBplac? 
rE>cord_command_usage_ sin-:~ that routine sui:ol1€.'s comm3n'.:! 
usa~~ InformatJon not prov!~~d by th nroposE1 m!)n1tor <~.g. 
oro~~ssor time used and number of paqe f~ults). 

TT. MF.HH)O 

The ba~!c l~ea ls to provl1a two ad1J t!onzl dat~ b5ses to be 
use1 bv this monitoring. The first !s a cortr~I segment 
which ls erllted hy a sp;?Cl.al com!'l'anri :tn·1 so;;;clflt:s rlhat, lf 
:my, comman:::''; are to be mon1tor17~. fhJs se-:imert ls norm1lly 
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re3rl-onlv exc~pt for the us~r permltte1 to e~lt it. Tha 
seconc segment ls a usage segm~nt which contains the counTs 
for e3ch comman1 llsted ln the control segment. An 
~~~ltlonaf segment would be used for each com~and for wnich 
the users are belnq recordaj. 

Thr.. control segment ls a flxed form:.r segmrnt wltti entries 
a!vlnq 1l the nam~ to be monltore1~ 2l J fl3g to lndlcate 
whet~er or not the users are to bP r 0 cordcd anci 3) an lndex 
1 nto the usaqe segment showln1 where th~ counter i; 
~al~ta1ned. This allows multlple names to b~ asslgred to 
th 0 same counter (l.e. for dorlnt anrl rlo). 

The r~corrlJng orocedure wculj be cal le~ only by 
f'n,:i __ commar1 and not hy full __ fln'1_comm~;r .. 1j_, ellmlna+in1 
xol'clt pathna~e references and name$entry references. Th~ 

f'nd co~manrl routine would check fl3q ln tn2 control 
S""'·~m~'.'n+ to SPe If monltor.ln:;i ls on h"'forf' E"'!Ch c'lll to th<~ 

r~cord'n1 orocedure. If ~nv conr!t1on ls ralse1 whll~ 
accessing the control se1m3nf or callJn1 the recordin1 
oroc'~duro. (c;uch as 11 nk::;qe_ fau It- or ;:cc:cE ss_vlol at l on), an 
lnt€r~~I statJc switch woul1 be set to bypass checking tha 
control segment flag and calllnq the recorjlng procedure. 

Tf th~ rPcordlng orocedure 
I I st c.rri l f the "record usr~rs" 

fJnds the commard name ln Its 
flag is ony :i SE'Jment cal IE1 

co~m~n~_name,usage (where ~omman~ na~e 1~ onq cf the commanj 
namPs heJng monltore1 col lectlvefy w~th thE Invoke~ comman~l 

s s£archnd and lf the user Js 2lre3dy ln the llst, the 
countrr for that user ls lncrementEd bv on.,,. Ctherwlse, th.;:; 
usFr Js 3dded ana th~ counter lnltlall~e~ to one. 

A crocrzilTI would be provlde-:l to edlt the control se:}mer.t 3nd 
to sel 3 ctivelv orlnt out the usage s~gments. 

ITT. P~ST~I~TIO~S 

Th~ fol lowtna restrlrtlo~s ano/dr orobfe~s have been 
1~rtif~~d and deemed to be inslgnlflcartt 

a. ~or efficlencv, onlv th~ n3mFS 2re used ir the control 
t~ble~ not th~ ahsotute oath n~m~s. T~ls means that 
us31e of orJvat~ commands with Th~ sam~ nsmes as systEITI 
commands woul1 he count~d. Since t~ls errs ?n the slj~ 
of ~drlltlon r3ther than omlsslon, we ch?s~ to use only 
tr>~ r>BmE.'. If 'if'slr~;;, 1 t is ~:-:isv to al so add the 
e>~solut.:> path n;"Jme Jn the control fl f;.~ at the cost of ::i 

I ."lr'l<?r contra I t1 I~ and ~'"I extr2 ca II to 
hes Ifs qet oath name In thE recordJna orcgram. 
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h. The lnltlat version did not pl~n for 3 locking system 
for the u5ag~ flies. This was ~one as lt w~s caslqne~ 
to mon!tor suspected obsolete com~2~i usa1~ and lt 
seemej urllk~ly that two upd3tes for tne same comman1 
woul1 Interfere with each other. ThJs Js especl31tv 
true as the addln~ of tne user :s dnr€ ln one operatlo~ 
ard would take only a few lnstruc+Ions. 

c. T~e us3qe seqments, b~lng wrlta~IP !n thP user r!nq, 
are rot h3ck proof. fl.e. a u~er could !tore Into th~ 
se1ment thus confusln~ the r·~sutts.) i<le SP.2 no '?'3SY 
wav to avol1 thl~ other th~n +o prov!de a 1ate into 
rlnq 1 ~nd this would be too costly es far JS w~ are 
concernej, Incldent~t ly, r0cord_romm2n1_usag2_ ls 
llkewls~ subJect to this type of h3ckl~1. 

Ple3se SQ~d comments on the a~ove proposal to: 
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com~;nd_usage_count, ~uc 
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Soeclal Ccmm3nd 
A1mlnlstraTlve/User Qln1 

01/07/7'.+ 

Th~ Multics comman1 orocessor contains the general ouroos~ 

::omm~n·i n:'3m~ usa1e monl tor, commanr:l_usag.;i_ccunt_. !.lh12n 
f!rd_cominari_ Js called to locate a Cl)rr.mar.1 r:;rlor to lts 
lnvoc0t10~, lt cal Is the monitor t~ search for the command name 
ln the svstom wJde data base, comman~_us~qe_ltst_. If the nam~ 

! -:; founi, tt-ier ! ts usa~e lnform3tlon .\ s up1ati::d. The usag~ 
lnforw~tlon lnclu~es a count of the numb~r of Jnvoc2tlons of the 
c"mmarvi hy a I I users, and ootJ ona I I y tt"IP. oroc~s·s qrouo ld .3n J 
.,umber o.f l•w?c:::it.io"s for tt"le flrst 20f'l users of the com:nan.j. 

ThP ~sc of commands with multiple namPs can be mon!tore~ 

sc:-oar21+<?lv f0r each name. This al lows dorJrt to be monltort::i 
s~oar~t0ly •rom 1ounch, even though dorJrt and dounch are names 
~n the s?me ~omm~n~. Th! use of commanas with multlpl~ nam~s can 
:~!so r.0 mon!torf'd collectlvely. For exairple11 dpr.int1, 101; 
1or!nt2, -~p2, and do are 3 I I re.mes on the :ipr_tnt command whlcti ~ 
=~n te monltorej collectlvely to measure the use of the dprint 
comm~rd. tn addltlo"' sever~I different comm3rds c3n be 
monltor."'·i coller:tJvely to measure the use of logical qrouolng3 of 
c~mman~s. For ~xampla, the 011, fortr9n, an1 ft comman1s can be 
m0~1tor01 c0llectJvelv to measure compiler usage. 

r~~ command_usage_count comm5nd orcvJrles facllltles for 
1vnamtc~llv 1d0"'lng or deleting entries from tr,e mcnitorln~ 11.st 
~~1 s~ln~tlv~lv orlntln~ curr~nt monltorlnJ data. 

1 l kev 

~ 01M1<? n 1 us a qe _co•Jnt k <' y - comman"i.1- ••• -commanin-
-c t I _ar g1- ••• -ctl_argn· 

! s I) n e o f t h ~ f o I I ow 1 n g f u nc t l on s : 

adds a commanct nnm~ ~rcuo to t~e monltor!n~ 

11 st. comm3ndl must te pre<5ent and wl I I b-'! 
adjed to the moritorlng llst as a commani 
n8m~ ~ro110. Mont torlnq w! 11 occur fer al I 
uses of 2ac'1 cornmand1., but data wl 11 b·~ 
~ccumulat~d for the 1rouo onlv. 

c Coovrl~t"lt 1q14. ~assachusett~ Instltuts of T~ch~cl0lv 
?nd Honevwtll Information ~ystems Tnc. 
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1elete, di 

print. pl" 

?.) colllmanH 

-a I I, -::.i 

-cle'lr, -cl 

deletes command nam'' qrouos from usag/·~ 

monltorlng. Elth~r commandl, or -all must bE 
soeclfled. For anv comm:Jn1.1. spec.i.fled, the 
command name group contalnlnq ~ommanrj1 wll I 
be removed from th~.: monl torl nq I ist. 

orlnts curr~nt monltorJng 1ata. For each 
co~mandl soeclfl€d, the comm2n1 names and 
usage counts of lts <0mma~~ na~~ 1rouc ~re 

prlnte1. If no com113n::1J.: are sc~cj fled, -'111 
ls assume~. 

•s any char1cter str~~1 not co~tal~in1 anv of 
the characters <, >, or t. 

mav be selected from tl"H' fol low!nq: 

soeclfles that th€ functlon shoul1 be aoplled 
to a I I comm.:ind nam"' 1ro\.tO$ ores.;!"\t Iv ln tn,'= 
monitoring llst. comma;11l must r.ot br:­
present. Not apollcahfg to the aji funct!on. 

specifies, for th~ or·nt function only. that 
usage counts for tne ~omman~ namA qro0ps 
belng prlnta1 should be resPt aft2r orlrtln1. 

- f ; r s t n • - f t n s p a c 1 f l ~ s , t or t r <: or i n t f u n ct l c n o n I v , that 
e3Ch 

-tcta!, -tt 

only t~e n most fr~Juart users ~f 

comman-.! shouli bP l~s;te". 

speclffes, for th.: oer 
usar usa1e counts should not b~ accumula7ea: 
and speclfl~s, for th~ or!rt funcr:on, that 
oer ~ser us3ge coun~s should rot oe orlntei 
(whether thav wErc acru~ul&te1 er not). 

The svst~m w~1e data base, comma~d_usage_tot31s_, cortalns 
th.:: numh<>r of invocations of each C'.)rrm;:rnri name 1roup by al I 
Jsars. Tf oer user usage courts have be2n r@nu~ste1. They 3rs 
conta ned 1" the system w!de data base, co~mand_n~~e.usage Cwner~ 

·-::'.lmm:ir10 n3m·~ ls on~ of the names in trie romm"'nci n:im~ iroup). 

In 0ripr for a user·~ command lnvocat 1 ons To b? monltorejv 
~"' must ri~v.~ r'°'ad accE:ss ro cornm:.;nd u~.ci·~· _I !st_, .:;,ni r-eac an-:i 

Copyr!qh+ 1974~ Massachusetts Tnstitut~ of Technol3lY 
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write acc~ss t~ command_us2ge_totals_. Tn ai1ltlon, these two 
s~1m•:nts mint be founr::I in hls Sot' arch rules. The 
co~mAn~_n~m~.Ysaqe s~gments wit I be crP3ted ln th~ dlr2ctorv 
:ont2rrJn1 ~nmman~_usa1e_totals_ with an A-c~ss Control List 
(l\r,L) ,-:nol:cd from command_us3qe_totals ___ • Th~Y wlll also b<:> 
iccess~j rllrectlv fr~w th3t d'r~ctorv. 

~ ~oovrl1~t 1974~ MassachU5etts Institut~ of Tec~nclo1v 
c n d H one v wr· I I I n f or m:;, t : c r. S vs t e m ~ T n c • CF.NO) 
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command_usage_count_ 

I comm1nd_usa1e_count_ l 
I I 

----------~----------· 

Internal Interface 
~dmln!str3tlve/Usar RlnJ 

01/07174 

Thlc; orocedure ls cal le1 by fln~_comman1_ to recorrl 
lnformat!o~ about command "a~e usag~. com~and_usa1e_count_ 
search@s fer the comm9nd name In the svst~~ wl~r jata base, 
comman:1_uc;age_llst_. Tf th•:: namE ls founr, tr~ numb<;r of 
lnvoc~tJons of the command by al I users :s uo1sT01 in the system 
w!'le rta•a t;.;ise, com!'!lana_usage_totals: __ , "1nd opt~onallv tt-ie user-•·:: 
oroc(?sc; 1rouo Id and n'Jrnber of ll"lvocatio'1S !s uo'iated lr th~=: 

svste,.,, w!de 1at;:; base, command_n::->me.usc.1· (whcr-~ ccrnm3n'.1 name 15 
one of th~ comm~nd names balng monitor~~ collectlvelv wlth the 
lnvoked commandl. 

ra 11 c:cmman'j·_·usage_count ... <com_name) ~ 

ls the name of the comm3nd r0 hF monltorej. 

T~e ~ata bases command_usaqe_llst_ 3nd comm3nd_usaqe_totals_ 
~r@ lnc3ted vla the search rules. The comman1_n~me.usaJe data 
b a s es ·:i r .:> I ':> c e t f~ d 1 n t h € · . 1 re r:: to r y 1: on t a 1 n l n ..J 
~ommani_u~aqe_totals_. 

Tf 3ny condltlon ls ralsed 1urln1 the J~voc3t1on of thls 
routlne {s1Jch as a<:cess_vlolat on or I '.nkaJ.::_fault>, 
flnd_command_ wJll set an l"lterna sta-+Jc swltch turnln;}.off 
usage •onltorlnq. 

c CoovrlahT 1q74, Massachusetts Inst!tute of Technclo1v 
a n d Hone y w ·= II I n f ., r ma L c r <:; y s t e m::: T n ,-: • CENOl 


