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THE DNLS COMMAND LANGUAGE MONITOR,.

This repory is intended L0 descripe the function and implementation of
the DNLS command leanguage nonitor, to give examples O0f 1ts use, and Lo
propose @z nunber of inprovenents and extensions for tnis type o1

analysis.

I. Command frequency monitoring in DNLS.

The DNLS systen, as it runs today, is driven by a language comprising
over 150 nain commands = a "command" being undersiood here as either
a one~letter or 2 two=letter code initiating a specific wl$
operztion. (note that some of tnese commands, for instance ej for
EXecute Journazl or ga for Goitos ouery, may trigger entire subsystems
that have theilr own comnmand sub=structure., The sun=structures are
veyona the scone of tnis analysis,.)

For tne purroses of aisolay, these commands can be roughly divided
inteo "editing commands" and “"subsystems", althoUgh tnese names are

not perfectly accurate,

In the firct eroup we fing a«maurixX of 8 cverations (copy, delete,
move,e«.. )} that apply to il oualifiers: brancn, character, group,
etc. All conbinations in this matrix are valid commanas, inecludineg
Such obscure processes s "YXset Invisiole"., Tue table of editving
commands therefore contains 36 elements, In aadition we include in
the first tavle sucn one=-letter commands &s Append, Hreak, Null

file, 7uit and Viewspec.
Table 1,

brn chr grp inv Ink num plx sta tex vis wrd vot

Copy - = - - - - - - - - - -
delt - 3 - - - - - - = = - 3
insv - 2 - - - - - 2 1 ™ 1 6
move - - - - - - - - - - - -
répl - : - - - :§ - - 1 - & i
sUbLs - = = - - - - - - - - -
Lrsp - - - - - - - - - - - -
xset - - - - - - - - - - - -
appa ©

brex 1

null 2

ouit ©

vipe 1 sts L5300 res 782422

The second nrour is also a natrix of seven o:hrations that may

aPFlV tvo 15 nualaf
The operations are
npdate.

iers, but not all entries are valid conmends,
¢ EXecute, Fresze, Goto, Jumpr, Load, UuULpUl and

|
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Lation ©F an internal counlting necnanisn for Lhese
w0t feasinle 10 restrict the snalysgis 1o Lne
own apove in Tebles L and 2, necause »I3 L& ail
wnere new conmands sooear anc aisappear: since Loe
18 nrase several comnnands have peen added ahgd LHO s
(fxecyule WSI feasursments and Sxecute L0 frlel. dne
£ 3es 3 3030 matrix Lo oacQumulate Cco '"ang CAUnLs,
a2 simple matier Lo veilecl SUCH CRARELS.
- we descripe nhow Lne pacKage Can e used as 2
1 ny the individual user {=eciion II) varcuga a sat
, 274 how we intend Lo putl 1% Lo WOrK in a &eneral
5 usage {section III),., In tne last part (section 1¥})
are giferes for the design of ihe next phase,.
yaing the command analysis pacxage on-line.
gsieEn stare for tnis wWork there wig sone fiscussion o
2LiSUicnl coumanas wn NLS, The discusslon is
ne Journzl {:27$3,) (133110,) {1313, (13151,) and 1
Lo separate Lining atudies of tpe Superwaloh Lype
age anilyvzis. Tae "sHecuts w31 newsurenants command
cuave wnich 48 availsole for on-line ugze is part of
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the YGoLo Use Messurenents" sub-systen and is called by typing the
LHO levters: fu.

There were iwg SuUp-conmands at this point (Begin and End
Measurements) tnat triiaered a %ining mechanism which is probaoly
obsolete. (Cusstion: is this code really obsolete and, if S0, could
we speea Uup NLS by taking the measurgment flag Lest out of all
core-§LS rourines?). rending sone decasion on this cede, 1 have notw
Louened the "regin" and "End" subcommands, Kememper, however, tUhat
they are YT »nart of tne command usage necnanisan, wihich 18 GH
automaticaily and recuires no ucer action to initizlize 1t

Gfoto] Ufse neasurements] Flrequency count)

ig the comand Lhat rives a user acceSs L0 the current state of
the matrix., Tnis nay be followed by one of Lhe commands:

nfispiay)

Tlanhles)

nleset/

sfave

The pisplay coanand is intended for debugging and maintenance
purnnsss ratner han for gen aral use, It shows the state of tne
entire siring of ecounters, in rows of ten numpers With a Iunniing
ingex o the 1eItv

£ Tabpls 1 over uhe

The Table option overlays the current statlus
a

user's m:qél*» {whicn is preserveg gnd cah oe res Lored ¥Wilh

cormana Jesetel. ditiineg & CA (command Accept) wWill call Tagple 2
The pesetl comnand will reinitialize the ccounuing machinery
rmatically create o file named

The zzve command will 1) auwe
irectory if none exists, XYZ Leing ine
"

Ea

DBVHXYZ.LAN An the user's d
ugerts ident, Li) write ,av
thet f3le in LIFC fLashion,
counters,

i and Tanle 2 p3 NLS stalements in
i) undate the f£ile and iv) resel gll

l

results from use of the Save orivion is unaer user
an be edited, fornazuied and processed liRe any other

et 4
w
o ¢t

"his 5ot
noniiorir
exw;anen

7 conuanas therefore nrovides a fleXible mechanism for
els oWwn use of DHLS, running special statisvical
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2




VYallee page b5

ITT, Automatic statistica-gathering.

¥henever z TLLS Session terminates normally, the sysien executes code
Lhat has an effect similar to that of the Save command describped
above. The statistics that nave been accunulated curang the session
are written out as NLS statements in that user's analysis file,

f naned “sweeper' that we intend to run every night will

A USer progran n
gather up these statements in s single master file and reset the user
files sC Lnat 4irectory space problems are mininizea.

1A e

fhe infornmation gathered into the master file is the following:
each DwLE sessien,

Fer

1) Tne usger ident

2y wne drte and Lerninstaon time of ine gession

3} ru, the reali tine duration of the session

L} pt, the CpU tine uzed

) The count statisties ogvained for all commands.

sged in nillisecondas

]

411 times are exar
iV, Proposzal for next phase.
The guesiion arises of processing the infornaiion in the mastver file in

order %0 proguce peaninsful statistics on the utilization o W¥NLS
conmantds. fne follovwing is a prownosal slong these lines.

le beily,
ile will be produged with viewspecs Yy ana K

A printout of vhe naster 7

{statenent sianatures),

4 consolicvpgien table ¢of conmana usaze could pe gen &“?ﬁea

fime distrirutions reflecting session auravion {poth C¢FY and real
time) could ne printed out.

2. Weekly,

vion of nost common DHELS commands Lo the

A table showing bne distripcu

ven lareest users would seen Lo be a useful resuli. 1T would Zive
some incication oF Yariibiniity in user behavior {(Drogranpers vs.
non~oroaraniers, for instances.

A general taple of commangds with thedr overall Usage fregquency ¥Would
31180 be useful, torather with a Separate table of commanes thal nave
not been useg at all during unat pericd.

4 general user ponulation profile would be a good way of graphically

reflectins connand usazge.

refiles could zlse pe zenorazted, uUsing as 2 Pasis ine
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comrand ranking derived fronm opservation of the entire user
population, (&ee eXample pelow froem MY GWN experinents).

3, Honthly,

wWe could zeain vroduce consolidated tables and profiies,

Some tables could ve selected for their usefulness in timing stuales.
FOr exampie, zSSuUming we nad ten taples giving CPU vime and real tine
on the basis of ten freguently-used coOnmands, e could golve tneg
linear system Lo oblain the time coefficienis rcor esch connand, thus
producing a2 very accurate mezaure of conmand efficiency.

L. Exanple:
This provosal cap pe illiustrated by the consolidated tabples anag a
profile cbtained from the three DNLS sessiong taal were required o
enter a2n¢ edit Parts I throusn IV of the present reporc,

Table 3.

prn chr grp inv Ink num pl¥ sta wex vis wrd

copy - - - o - - - - - - -
aelz - ) - - - = - - - - 1
inst - 10 = = = = = 30 1 = &
nove - - - - ~ - - % n - N
repl - 5 - - e i - - 3 - %
subeg - - - - - - - - o ~ o
Lrsn - 1 - - - - - - - - -
nset - - - - - - - - - - -

appd 2

prelk 1

null ¢

gult ©

vepe & pt= 307 sec. rt= 5769 sec.

The tLzple shoVe was obtained oy aading tocgether the eleaentis of
egulting Iiron Lne Lhree separzve DNLS segs3i0ns.

Lhree mailrices r
eimilariv we can derive 2 table of usage oy lne main subsysaLendg:
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Exec Frez Goto Jump Load Qutp Updtl

a_ - Lol - L ] - 5
n - - - - - - -
C L. - o - ﬁ - L)
4 - - - - - - -
@ - - - 2 - -» -
£ - e e =3 = -
n - na LY - - - -
i B L
j - - - [ - o -
l - a o = - - -
™ o - L] - " s o
n T
o - - - ! - - -
S - - - - L] - =
o 3 0= = = = 3 -
I‘ L - o - L. e -
5 - - - 7 - - -
‘{‘ L3 - = L L [ =
u - - 3 - - - -

These tables lead to the follovwing ranking of commands:

Table 5,

30 isg 5 re E oiw 3 eg 1 rn
iy i koowv 2 r 2 & 1 it

in i borw 2 it 2 Je 1 ¢t
7 dc L Jo 3 og 1 4 1l na
T is L oun 3 gu 1 b




T ANG they result in the following profile:
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Jo w#ss

un  kEwse

W EoL - X

Feh # B4

15 F -3t

ele} L33

gy wHE

eq 4 8

& &%

Je % 4

gy ®

o) #

%

1t %

et #

mE ¥
These meagSulenentg indicate thzt in Lhe course of Lhe tpree ggssions, 24
CORmands antearad, ©F which 18 wers used nore than oace, and Siwix nore
thati five nomes. The Liring stugies also leaw to anh estinate o the
overall cost of prodiucing such @ gocunent, whicn {2t current pEH rates)
Would ne o©f about S50 for conputer cost alone.
There 21re Probazply many other usefnl resulite that could oe derived Ifron
the informztior containes in the naster file as describea above, IO &
future phase, the timing $tudies could pe reiined and tney could he
conpined willl an analveis of conmand sequences,

V. Besults of monitoring the eXperinmental aysien,

puring tne first weeks of January, vhe nonivoring facllity was

implementes in Lhe exrerinentzl ayslen. ¥e saved the measSurensnts

ebtaines ir & Linited nurhner of sessions py five different uUsers.

TheLir nrinary activiny was Lexuesgiting and viewing. Alvnougn ung

wotal anaunt ~f coanect tine wags small {apoul eignt hours) lhe

results SnoY sore inpteresting facts. The following wvable Lisis the

comrmandsd Lhat account for 504 and 75 % of overall uszge.



Vallee page 4

Table &: LHperinental systen.

e T K0 e N N E WY O e

JFVY (CHI MDK JFY =~PE JFV notzl CHI JEk DYY  total cumul

34 il 6 B I 18 3 k7 i I 29 81 &1,
is 30 1k ) 52 3 2 ) 65 Lhs
ic 10 3 8 2L 3 22 LE le2
1 5 i i 7 3 27 37 229
v I 7 1 12 o 12 32 261
Js 7 3 2 5 17 2 1 7 27 2648
1f 3 2 ] 3 S 15 It 7 27 315
do 7 é 5 20 3 23 33n
jo I 3 2 3 iz 1 7 20 319
re 5 2 2 g 1 1 & 1T 396
it 1 1 3 15 17 413
rw k 1 3 & 1 7 16 heg
b 16 le aks
un k 2 1 3 1 11 2 X 1 15 460
re 3 1 h i T 1z 812
a 2 1 é 11 L Be3
gu 3 1 I ) 10 153
Je 2 b 3 7 10 EQH
Jr z 2 i 10 513

S e B ER WA v g Er D e e e Se e R e e OB km U0 iy Am ek B K G B8 BN P 65 On B WE Sk MR RS I KR 63 K0 WS TR G4 BE 06 S e Wm0 O G Me R Sw Rl oo WX oMW WF R w3 g ok b owe o e

the conpands that were uged less thaen ten Likesd in
ne, i.e, Lnose cornmangs used in tne lover 22% of

10
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Taple 7. EXperimental system ({(cont.) Lower 25%
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Tpt 5789 977 1621 1281 2052 457k 14632k lhki 2011 8382 26161

5 2.0 L7 1.9
1

rkr 2,7 2.7 1, LA 2,1 2.2
3 9.1 33.2  4l.3

] N 1
ra2 50.2 33,4 33.1 2k,1 28,3 111.5 k5.4 LG,

rl: process tire per connand, seconds,
r2: rezl Line Der CcoOmMRARG, SeConds.

- e ey e E7 Wk A o e p ew T LMD AA WD A% R S G D B I T R R G G0 4 m G M T T € SRR T LTS A T s

B AL PN PN X g s aD e dn W WD 3 M T e O e

derive 2 first evaluation of tae zverage cpu

From this eXperinment wWe

time per pilLs conmandd (1.5 seconds) and of whe average real tine per
commanc: LU Seconcs. It is interesting 1o conpare vhese figures o
gipilar messurements under normal runnine condivicons,

ig
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Yi. Results of monitoring in the running system.

The mneasurement system was turned on in the running DHLS and statistics
Were gainered for eleven users during an entire day {January 22). inhe
master fiie was then analyzed leading teo Lhe stuatistics of Tables & and
9 pelow. (Sessions by Xirk were qistrinuted into tWwo groups, RKX1i and

KK2.)

Pable & shows the commsnds representing 5C% anc 75% of 1L0tal USZEES.
Table &. Running Svsien.
ONLS command usage stauistics for one da¥.

MDX KKL  KKZ2  CHI  JAK MFA  DCE toual

o e W W E R b A Kok o gl M W e D WK M Rk WD ORG WY G b U3 WM 6 D 8w BTG o g

user JEW DVF JCN JBF EXH

DN £ A M E R by G ED A WO WA FR DR ma w3 ek wrd P mO SR BR A E Ea v nE Sy s ENO0A S SD S

L odi 21 3 59 21 3 122 39 i 17 7 6 303
2 is 11 & 19 11 568 33 il 2 2 1 lib
3 rw 2 22 2 g 29 2 2 110
E1f 12 h 25 23 3 5 & 3 L2 g3
5 ic 7 3 7 6 31 31 2 3 1 1 g2
& i 17 ¢ 19 7 3 4 3 é 1 5 3 19
7 oaf 3 5 16 5 16 1z 7 & 73
8 iw 7 i W2 18 2 &5
9 ms L 1 1 28 25 &0
‘ 10 gd 5 2 g9 2 23 12 2 1 56
11 re i 3 9 13 14 & 2 2 55
12 dc¢ 2 i 13 3 Lz 11 i 3 2 Al
13 ds 1l 1 12 5 il 3 3 3 49
14 do 5 1 14 12 7 3 2 o
15 as= N 2 I 3 1o @ 1 1é 87
16 gu 1 39 13 Lk
17 ar 3 b & 20 5 1 L1
18 Jo 2 5 1 21 & i 3 1 5O
19 rt 1 L 6 1 & 12 10 39
20 dw 3 1 27 ) 27
21 d¢ 3 1 ih 9 6 2 35
22 mb 3 1 2 G 12 8 35
23 v 1 il 21 1 34
2h it 23 & 3 3

w—p---s-amsssmmun—w—nqmmmmumu—mw«m»snununuu———wrw—mwunﬁwm—m
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Table § 118Ls the commands accOunting ror the renalning 25%:

Table . kunping svstem (conv.)
DNLS comnand usage statistics for one day.

25 uo 2 1k 1z &

26 3u 1 i 20 5

27 b 5 3 2 9 8

28 In 2 2 i5 7

29 a L 3 g 5 g

30 ng 3 1 5 8

31 c¢s 1 1 i 11 &

32 o¢ 2 2 5 2 2 1 1 2

33 &p 6 2 3 I

3k =a 1 3 1 & i R
35 ¢t 10 i 1 1

36 Ccw 1 T &

37 el 4 i 1 1 2 3 1 1
30 ¥w 2 7 s

36 db 2 5 2

3T un & 5 i i 3
38 of ks 1 i 3 3 1
39 eu 10

w0 e z 1 i @ g 1

Ll 3z 2 &

L2 r= 3 &

W3 dg i 1 1 2 - 3

Bl ne L 3 2 2

e mt 1 1 3 2

Lé mp Z 3 2

57 de g 1 1

18 gs 3 3

1s dv 3 2 3

50 rv 3 1 2

51 ¢¢ il 3 2

52 44 3 1 1 il
53 xc L i It

5k gt L g L 1
55 Jb L 1 2 1

58 rsg 4 1

57 ¢3 3 L 2 1

& oa 2 3

59 n 2 1 L

60 ed 3 1

A1 T 3 1

&2 ¥s L 3

63 v 3

R

2
EX
i
5
2
1 2
3 1
L &
L
i3

oA WL A WU O O Oy O N O ] ] e QXD

-

13
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91 mdi
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total 157 o5 3L2  2he 13 63 690 Lok 2§ 62 36 57 2219
P 11¢ 336 u7s 118 &é &0 e 587 102 300 65 26 IrtL
vt 6£33 1373 4612 162L3 3550 615 23210 24105 720 k787 1061 2294
T.r 1,7 6,8 0.9 1.1 L.k 3.5 3.7 1
13,6 65,5 273.1 9,1 33.1 58,5 56,6 58.4 29

total opu tine! 1 hour,
Lotal connect Line: 25 hours

average ¢pu Uine per OY¥LE compand: 1.7 SRECONGE,
average real nine per DHLS command: kO S8C0NUS,

. . ws
5 ks R T K N e e £ ae R A e o e me e K e SR D NGB U En M N3 6 M wm be wE ND bw S S G DN £ g BT 09 mo A0 HS KB ES T ©F SR g 6 R 6% bw e en s m A9 80 R ER R 0 a
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CONCLUSIONS

=|mAan

o

Monitoring of the DNLS com & laznzuage poth in
normal running conditions shows thatl Less than U

for 504 of overalil usage, and about 23 Ccommands
Usage,
Table 10, Usage oI SUDSVSLIRAS.

5 ; )
Txee Frez doto Juap Load outp Unai

-
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experinental and in
welve conmrands§ accouav
account for 75% of total

;& 1 i 10 - ;

‘o - 15

ER -7 -

. a I 564 & 5

; 2 w - 10 ;

o f - 73 93 11 %

| h 27 ;

i 1 303 :

3 5 ;

L1 1k 75 - i

in - -

i n - 2 3 1l

) - LA 32

B 17 a0

- q 16 16

T 3 i L3

gs - ki 7 185 -
Et )
iu 1L b N
| T0T; 55 & 127 734 G3 Si 37

Taple il., Usage of Fditing conmngnds.
nrn chr Frp LNV oing num pl¥ ogts tex vis yrd rolal

. Cony i & 3 - 1 - ¢ 20 1k 2 Lhi 86
Geli | 13 Sy, & 3 2 . = KT 35 6 37T, 205
;insn - Y2 - L - - - Lkl 3k & 6k 336%
| move 35 & 20 1 - - 7 &0 7 - b k2
i repl 1 85 s 1 1 = 2§ 3% 6 110, 22%
fBUDS - e e = e e 3 o= = L1 5
wrsp | 1 3 o= o= - o= o= L3 2 by Lk
gxse%' - & - - - - - I3 - = 1i 2k

| ToT | Shoz2y 36 6 b - 1k 265 132 1% 249, 1023

16
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gppd 21

breg 27 Toval cpu Lime: 1 hour

null i Total connech timaer 25 hoOurs
auitv i

vape 3k

It 45 interesting 10 ahserve how close Uhe estimates of cpu time ner
compand anc connpect Liae pepr comnand are found for uae experieantal and
Lhe running conaitions, regpectively 1.8 VE. 1.7 ang Ll.3 VE.LVb

5eCOnds.

We propose Lo reriocically conduct such analyses of connand frequency
{every Six montns, for ipstance) in order to nonitor changing usage
paltlerns 0f QU S¥SLEeT.

11 apriicatlion of wais sa2t of statistics would D2 Lo
aemgser. Ihe resulis presented above (especially

4 11) indicawe tnat Lhere 18 o fev £ gapout twWelve
4% gould pe ragaruatd a3 prinary canaicates for such

1

x g

Pl

P L 3

vi

One vosgiply I
gpeed~un Lie I
those of Tables o
Lo LwWenty CORhGenNGE
an opdimization cf

1

pioe

3
*
o
=9
-
W

T

£

»
(4

T

wumw—«ﬂnaammmunu—tww—m’-munmmw—»—-
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