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THE DNLS COMMAND LANGUAGE MONITOR.

This rsport is intended to descripe the function and implementation of
the DNLS command lznguage monitor, to give examples of its use, and o
propose z nunber of improvements and extensions for tnis type oI

analysis.
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I. Command frequency monitoring in DNLS.

The DNLS systen, as it runs today, is driven by a language comprising
over 150 main commands = a "comnand" being understood here as elther
a one~letter or a2 two=-letter code initiating a specific KLS
operation. (note that some of these commands, for instance ej for
EXecute Journzl or ga for Goto Query, may trigger entire subsystens
that have their own command sub=sStructure. The sup=structures are
peyond the scope of this analysis.)

For the purroses of aisplay, these commands can be roughly divided
into "ediving ccmmands" and "subsystems", although these names are
not perfectly accurate,

In the firet group we find a matrix of 8 overations (copy, delete,
move,... ) that apply to 11 oualifiers: branch, character, group,
etc. All comdinations in this matrix are valid commands, including
such obscure processes as "Xset Invisible". Tune table of editing
commands therefore contains 338 elements, In aadition we include in
the first vanle such one=letter commands as Append, Break, Null

file, Quit and vViewspec.
Table 1.

rn chr grp inv 1lnk num plx sta tex vis wrd tot

cOopY - - - - - - - - - - - -
delt o, g el TEA Tl e S e B R S
inst - 2 - - - - - 2 o - i i 6
move - - - - - - - - - - - -
repl - L - - - 1l - - 1 - 1 b
subs - - - - - - - - - - - -
trsp - - - - - - - - - - - .~
xset - - - - - - - - - - - -
appd O

prek 1

nwll 3

auit O

vepec 1 ot= L5300 rv= 782422

The second group is also a natrix of seven operations that may

apply to 19 qualifiers, but not all entries are valid conmands,
The operations are: Execute, Freeze, Goto, Jump, Load, Output and
Update.
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Taple 2.

Exec Frez Goto Jump Load OQutp Updt
a - - - - - L -
b - - - - - - -
(] = e - - - - -
d - - - - - - -
e - - - - . - -
£ R0k i L M -
h - - - - - - -
i o N el e s AT NS L iy
j - - - - - - -
1 - - - - - - -
m - - - - - - -
n - - - - - - 1
o - - - 1 - - -
P - - - - - - -
q - - - - - - -
r - - - - - - -
s - - - 1 - - -
. A - - - - - - -
u - - 1 - - - -

in the implementation of an internal counting mechanism for these
commards it is not feasible tec restrict the analysis to the
combinations shown above in Tables 1 and 2, because KIS is an
evolivinz system where new commands appear ana dilsappear: since the
peginning of this pnhase several ccnnands have peen added ana wwo have
been taxen out (Axecute WSI measurements and Executle 940 £ile). The
analysis pacsage uses a 30X30 matrix to accumulate conmand counts, so
that it pecomes a sSimple matter to reflect such changes.

In the followinz we descripe how the pacKage can bpe used as 2
statistical tool ny the individual user (section II) througn a set of
simple conmands, and how we intend to put it 1o work in a generai
analysis of DNLS usage (section III). In the last part (section Iv)
recommendations are ofifered for the design of the next phase.

1i. Using the command analysis package on=line.

In the early design staege for this work there was some discussion of
the existing staztistical commands in NLS. The discussion is
docunented in the Journal (127¢3,) (13110,) (13143,) (13151,) and led
to the decision to separate timing studies of the Superwatch type
from command usage analysis. Tne "gXecute WSI Measuremnents" command
was taken outv,

The analysis packagze which is availaole for on=line use is part of
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the "Goto UsSe Measurerents" sub=system and is called by typing the
two letters: fu.

There were twc supb=-commands at this point (Begin and End
Measurernents) that trigeered a timing mechznism which is probaoly
obsolete. (Cuestion: is this code really obsolete and, if so, could
we speed up NLS Dy taking the measurement flag test out of all
core=NLS routines?). FPending some decision on this cocde, I have notv
touched the "Kegin" and "End" subcommands, kememper, however, that
they are NOT vnart of the command usage mecnhanisn, which 1s ON
automatically and reauires no user action to initialize ite.

G[oto] U[se NMeasurements]/ F[requency count]

is the command that gives a user access t0 the current state of
the matrix. This may be followed py one of the commands:

Dfisplay)
T[ables]
Rleset)
Sfave

The Display command is intended for debugging and maintenance
purnoses rather than for general use. It shows the state of tne
entire suring of counters, in rows of ten numpbers wWith a running
inédexX to the left

The Table option overlays the current status of Table 1l over the
user's disvlay (which is preserved and can oe restored with a
commana Deiete). Hittine a CA (command Accept) will call Table 2

The Reset command will reinitialize the counting macninery

The 3ave command will i) automatically create a file named
QBVEXYZ.LAN in the user's directory if none exists, XYZ veing the
user's ident, ii) write Table 1 and Table 2 as NLS statements in
that file in LIFO fashion, iii) update the file and iv) reset all
counters,

The file that results from use of the Save ortion is under user
control and can be edited, formatted and processed like any other
NLS file.

mhis set of commands therefore provides a flexible mechanism for
monitoring one's own use of DNLS, running special statistical
experimnents, etc.

L
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III. Automatic statistics=gathnering.

whenever a DNLS session termninates normally, the systen executes code
that has an effect similar to that of the Save command described
above. The statistics that nave been accumulated cduring the session
are written out as NLS statements in that user's analysis file,

A user progran naned "sweeper" that we intend to run every night will
gather up these statements in a single naster file and reset the user
files SO that directory space problems are mininizea.

The infornation gathered into the master file 1is the following: Ffor
each DNLS session,

1) The user ident

2) The date and termination time of the session

3) rv, the real time duration of the session

k) pt, the CPU time used

5) The count statistics obtained for all commands.

All times are expressed in milliseconds.

iV. Proposal for next phase.

The question arises of processing the information in the naster file in
order to produce mneaningful statistics on the utilization of DNLS
commands. The following is a provosal along these lines.

1.

2.

Daily,

A printout of the master file will be produced with viewspecs V¥ and K
(statement signatures).,

A consolidztea table of command usaZe could be generated.
Time distritutvions reflecting session duratvion (both CPU and real
time) could ve printed out.

Weekly,

A table showing tne distripution of most common DNLS commands for the
ten lareest users would seem to be a useful result. It would give
some incication of variability in user behavior (programmers VS.
non-programners, for instancel.

A general table of commands with their overall usage frequency woulad
also be useful, together with a separate table of commanas that have
not been used at all during tnat period.

A general user population profile would be a good way of graphically
reflecting command usage.

Individual profiles could 2150 pe generzted, using as a basis tine
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command ranking derived from opservation of the entire user
population., (See example below from my own experiments).

3. Monthly,

we could again produce consolidated tables and profiles.

some tables could we selected for their usefulness in timing studiese.
For example, assuming we had ten taples giving CPU time and real time
on the basis of ten frequently-used commands, we could solve tne
linear system to obtain the time coefficients for each command, thus
producing a very accurate measure of command efficiency.

L. Exanmple:

This proposal can pe illustrated by the consolidated tables ana a
profile obtained from the three DNLS sessions tnat were required to
enter anéd edit Parts I througn IV of the present report,

Table 3.

orn chr grp inv 1nk num plxX sta tex vis wrd

copy - - - - - - - - - - -
delt - 7 - - - - - - - - 1
inst, IO, e e e S B e fe SO MR e SR
nove - - - - - - - 8 & - - -
repl - 5 - - - 1 - - 3 - I
sube - - - - - - - - - - -
trsn - 1 - - - - - - - - -
Xset - - - - - - - - - - -

appd 2

prek 1

null O

guit O

vspe U pt= 307 sec. rt= 5789 sec.

The tazole abcVe was obtained by adding tcgether the elements of
three matrices resulting irom the three separatle DNLS sessions.
similarly we can derive a taple of usage for tune main subsystens:



[=ire i Jho Be B e Mo Mo b= NN RS Coi= 2 o BN e Ao B e A )

EXec

R URRE PR N O IS (N 1T D I AR L R I TS|

Table L.

Frez Goto Jump
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These tatles lead to the following ranking of commands:
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Table 5,
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* And they result in the following profile:

48 33 336 35 36 34 34 3 3 96 3 3 36 3 35 3 36 3 36 9 3 3 36 330 H %
Ji ekttt ‘
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dC ¥ HxEFHE
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Jo  ¥¥#% |
un
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rt
1f s
oq * 33
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eq HE#
2 * %
je  x#
aw *
b *
8,
it =
, ct *
( ms #

These measurements indicate that in the course of the tnree sessions, 2
commands abpeared, of which 18 were used rore than once, and Six more
than five vimes, The timing stugies also leaa to an estinate of the
overall cost of producing such a docunent, whicn (at current EBN rates)
would pe of about $50 rfor computer cost alone.

There are probably many other useful results that could be derived fron
the informatior contained in the naster file as descripea above, In a
future phase, the timing studies could be reriined and they could bte
comnbined with an analysis of connand sequences,

V. Eesults of monitcring the exXperimental systen.

puring the first weeks of January, the monitoring facility was
implemented in the exrerimental systen. We saved the measurements
obtained in a 1limited number of sessions py five different users.
Their orimary activity was texu~editing and viewing. Althougn the
total anount of connect time wa2s small (about eigzht hours) the
results shovw some interesting facts. The following table lists the
commands that account for 50% and 75 % of overall usage.

)

L
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Table 6: EXperimental system.

JFV CcHI MDK JFV =PR JFV total CHI JBN DVN total cumul

G (PO | 6 5 L 18 3 L7 & L 29 81 81
is 30 1k 8 52 3 2 8 65 1u6
¢ " 20 3 8 21 3 22 ué 192
J1 5 1 1 7 3 27 37 229
v L 7 1 12 o 12 32 261
Js 7 3 2 5 17 2 1 7 27 288
1f 3 6 3 5 16 4 7 i A 1 L
de 7 <) 5 20 3 23 338
jo i 3 2 3 12 1 7 20 379
re 5 2 2 9 1 1 6 17 396
it 1 1 3 15 17, K13
rw i 1 3 8 1 7 16 429
Jo 16 16 uLLs
un L 2 1 3 2} 11 2 1 1 15 460
rY 3 1 4 1 7 12 472
a p 1 8 11 11 4063
gu 3 1 4 & 10 493
Je 2 1 3 7 10 503
ir 2 2 7 10.7" 513

In the next table are the commands that were used less than ten times in
this series of sessions, i.e, tnose commanas used in the lower 25% of
the cormmand uszge.,

10
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¥xXperimental system
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‘vt 5789 977 1621 1251 2082 j4574 1632k

PR 7y 2T Taly 2alt T Lal 2ed 2.2
r2 50.3 33.4 33.1 24,1 28,8 111.5 45.L

rl: process time per conmand, seconds,
r2: real time per commind, seconds.

vallee page 1l

1kl 2011 8382 28161

Teh 2.0 1.7 1.9
LO.1 5%5.1 33.2 41.3

From this experiment we derive a first evaluation of the average cpu
time per DNLS comnmandd (1.9 seconés) and of the average real time per
command: LO seconas. It is interesting 1o compare these figures to
similar meazsurements under normal runnine conditions,

12
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VIi. Results of monitoring in the running system.
The measurement system was turned on in the running DNLS and statistics
were gatnered for eleven users during an entire day (January 22). The

master file was then analyzed leading tc the statistics of Tables & and
9 below. (Sessions by Xirk were aistributed into two groups, KXl and

KK2.)
Table 8 shows the commands representing 5C% and 75% of total usage.
Table 8, Running Systenm.
DNLS command usage statistics for one day.

user JE4 DVN JCN JBN EXM MDK KK1 KK2 CHI JAK MFA DCE toual

1 8% 23 s 59 21 R 39 1 17 7 8 303
2 is 1l 6 19 b p 56 33 1 2 2 34 TN
3 rw 2 29 2 Lh 29 2 2 110
g 2 o Y 25 23 3 5 6 3 12 93
5 ic 7 3 7 6 31 31 2 3 1 1 92
3 b I ey 9 19 7 3 6 3 6 1 5 3 19
7 5 4 3 5 148 6 16 12 7 6 73
8 iw 2 X L2 18 2 65
9 ns il 1 1 28 26 60
10 g4 5 2 9 2 23 12 2 1 56
il re I 3 9 13 16 é 2 2 55
12 dc¢ 2 T 13 3 12 i 1 3 2 54
3 B i ¢ e e 1 12 5 11 3 3 3 49
14 jo 5 1 18 12 T 3 2 L
15 ds i 2 L X 10 9 1 16 47
16 gu Zas 289 13 Ly
17 3r 3 H 8 20 5 1 bl
18 ip 2 T 21 é L 3 3 LO
19 rt 1 1 1 6 12 10 39
20 dw 3 1 27 6 37
21 at 3 1l 1 9 6 2 35
22 mb 3 1 2 9 12 8 35
23 ¥ 1 1) 21 & 34
2h it 23 & 3 34

i3
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‘Table § 1ists the commands accounting for the renaining 25%:

user

JEA

25
26
27
28
29
30
31
32
33
3L
35

uo
Ju
D

Jn
a

mg
cs
o]o}
EP
€q
ct
cw
el
Xw
ab
un
of
eu
Jje
Ja
rs
ag
ne
mnt
mp
Je
gS
av
rv
cc
Jja
xc
v
jo
re
cd
od
n

ed
nw
xS
tw

S N FHE HORNFWHE wnN

NN

',.J

w = v N -

w n

DVN

2

|

HOHE W

13

DCE total

2

n -

33
31
27
27
21
20
20
18
17
16
1
1y
1L
1L
i3
2iil
L o
il
10
10

Table §. Running svstenm (cont.)
DNLS command usage statistics for one day.
JCN JBN EKM MDK KK1 KK2 CHI JAK MFA
11 12 8
1 1 20 5
3 2 9 8
2 2 15 74 L
2 5 9 1
1 8 8
) ! 1 11 [
5 2 2 1 1 2
2 3 3
7 ! [ I 1l
10 2 1 1
7 [
1 1 2 | 2 3 1 1l 1
2 7 5
2 5 2 3
5 i 1 3 27
1 2 3 3 1
10
5 1 2 3 Ak
8
3 6
2 % 2 + 3
1 3 2 2
1 3 2
3 2
1 1
i 3
2 3
d 2
i | 3 2
i K g 1
2 1 L
2 1 1l
2 1
L 1
3 2 1
2 3
3; 1
2 B
3 s
3 3
3

lu

EEEEEFEVVVVTVNOONOOOO NN G0N0
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total 187 65 3k2 2ho 1) 68 690 Lok 29 82 36 57 2219
pt 4119 386 475 L18 88 60 778 587 102 300 65 y6 377L
re 6833 1373 4612 162k3 3550 618 23240 24105 720 L7877 1061 2294

ril 2ol 5.9 Ak L T"  6ia8i, D9 Bwdadis bt it = (3wl l.§ : % e
ra 36,5 20,5 13.6 65,5 273.1 9.1 33.1 58,86 58.8 58.4 29.5 40.2 40.L

total cpu time: 1 hour,
total connect time: 25 hours

average cpu tirme per DNLS conmand: 1.7 Seconas.
average real time per DNLS command: LO seconas,

15
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Monitoring of the DNLS command laniuage poth in experimental and in

normal running conditions shows that less than tw
and about 23 commands accou

for 50% of overall usage,

usage.
Table 10. Usage Of subsystiemse.
Txec Frez Goto Jump Load Outp Updt |

a 1 1 10 - i
b - ¥ -8 |
c - - 7 -
i d I 56 6 5
| € - - 10 ‘
{ £ - 73 93 1l t
h 27 i
i 5 303 |
J 5 !
- i 99 0 = 1
m - - \
'n - 2 3 1
| © - L8 33
P 17 40 |
q 16 18 |
B 3 7 bl |
s - L 7 L9 - |
t - 6 |
u 2 s bl 31

TOT; 55 6 127 17393 G3 34 87

Table 11, Usage of Editing commands.

i brn chr grp inv 1nk num plx sta tex vis wrd'totalj
' — |
copy bR 3 W g0 (a0 RIROE SR T T 20 66 |
delt | 13 5k g 3 2 - e BT 38 6 37 205 |
inst -y 9P - s} - - - 1kl 3L 265 338
[imoval] 885, " CB N0 R L. S ek TS0 7 FeS LRIV 1kE
repl 1. 55 5 1 i | - 2 a3 6 FLO 229
subs - O R W Sl L e R aa T s g 5
| vrsp ST, b e S U R ko R S ) 1i
Xset - 6 - - - - - i - - 1l 2h
TOT | Su 224 36 6 & = 1L 285 132 19 249 | 1023

16

elve commands account
nt for 75% of total
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appd 21

brex 27 Total cpu tinme: 1l hour

null I Total connect times: 25 hours
quit u

vspc 3L

It is interesting to observe how close the estimates of cpu time per
command ané cornnect time per command are found for tae experiemntal and

the running condivions, respectively 1.9 VS. 1.7 and Ll.3 VS. L0 L
seconds.

reriocically conduct such analyses of commnand frequency

We pronose 10
g usage

(every six montns, for instance) in order to monitor changin
patterns of our systen,

one possibly fruitful applicataon of this set of statistics would be to
speed=-uv tne DNLS processor. The results presented above (especially

those of Tables 10 and 11) indicate +nat there 1s a Sev of apout twelve
to twenty commands that could be regarded as primary canaidates for such

an optimization cefforv.

17



Vallec P 17

g A

—
-

5

4 ! g : | 0 deb e el ek .Jlll.!ali! - )
. , SepesuesTsEanewC NN ERRR IR ER RN RN R AARER AN AR : ” o
iy .:”_“f.“::;;;,.x.x.;:...fr:_;_;j..,m::m.“_i;.,___.;._ , A /
..,.wm_ R0 | ERR R RRRE w.: e 6 RS B ERN S an N ESRE W LEEELL b B el i H] b b 830 R ol e ER AR g
[ (o) R LR e I .... +1 ! | ¥1 ! L] 4 . : - — — : e —
uasn RHEE | BRES) FERGH B HERN FERE ~ [ _ EEE L R T30 () (et B 1
..;....__.l,_._. B EER! “wp it 4 _A_ ! .
b .;::;@;;;.__...Ti. | 4R
T S SURE b
& | 4 RS L . 48 i 1.8
} ! | (I TRy | i | .
__.w .__ “_H wwd v “"; bt :. - — -
I Ead ihey ¥\ SRR TR SEadR peERg ey b H i s
"wnw “““ . .w m“.. _H.h“._ ‘ 1 o — 07
1 T { Lol l - | ! p A ' Vb
LT _ t.;;t;c: S A
HHTH :.:::;:af., i
a : . R 3._ :
weEyEes & R VRN AEREN ERUNY IR ART ERRAAL Pt i
LR f___::tw,:._ o
g Ly H ‘ ..; [ B 1 N BN .= i
i i —— —— ST = T
B B TE &
¥ . o T i R i [ ey ;
M.L RN IEER L I A i K .
1o B 3 O S {i s { <m X “>m :
RARARAEE NER RN RAES AN CUEE R RRRERE R RN : ®
e e . 8
0 S :u G % i it ta 14 d ..a.“,._ _ :
LR L A | :
o akd nEad 4 BESENUEL THERRRACAARN ERARR: WAL ARARH BARAR ARRER OSuE Ser e b s e pr ey n FUR S RER AR ENUNE FERNY FOTEY PERES BURE A
B PEEY IR EE VRN AR ANA CRASE vt &
Eagaat] SRSaChNNHEN SERNRTNCE RAREA IR RNR , 43
11 m te 581 g ot B O ) .7_ﬂ 111 ” .
BERRRRRL ARRREH RRRSY U008 AR AR ERRA N IR IR0 | _
aRENEIRd dRR R Rt nin M AeRN RN R L IRRNARS . .
4,_ [ __ ....—... . T | w_‘... LI 4 t
waad b | ERANE RRSUE AREEE ARRE ERAR IRENRERE i ”
epseaeaat IR ] tuekd Indal i e R RN RN RANE 2P
SEE t;:___;._...:e;__._m_.:“.t“ :
‘.v.,m e | M.N ._ : : ® "n,.
BEEP] rb b _: P :T,.,UH_-._” e &
R EARREH NERETY RER Y RUR ey AR ESH soA )
FEE LR L b B s . §
.__: 1o i e bl L S I VG s e ¥ H ..rw
RET RU " FENEY ENERY ERREA MR TRR AR SR bR NY 1 2
iy g | RERAR pdaR i HERERRRALN NN e E
EZAERaR e R ERER ERR R A G Ha ke n ﬁ__;
SRR AR ARG R Al ERARE AR AN i R o
+4 (N RN B IO : . | —
el EER ,_... R N N 4__., ” ... ~... Sk
FEEL L P e e L P R .—; : Sk .
.T_ e £ O SR O U I B N S M) % 0 R B _—.._ L X .
2] bahs e B by B sty bt e Bl (R L :
EE IR R s
o 1 .oy . ‘ . .
i T S E R R Al Nuaid b1 S § g wu ¢
& T

S VO NG MR MOAMINOOING  NOUVHOANON SI0HT00 DD GO AR A |
1962 ¢ MmN ML 0 S XS



vVl

Féq,me- 2

100

PW nt

vsa4qe

50

25+F

;d I‘Lg}' ;a‘mnm"ﬁ ey

| " i L E

joo ilo 120 130 o

t I 1 i i i A

‘30
PNLS com m‘“\ds

150

r’- Lo



