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THE DNLS COMMAND LANGUAGE MONITOR. 

This report is intended to describe the function and implementation Ox 
the DNLS command language monitor, to give examples of its use, and *o 
propose a number of improvements and extensions for tnis type of 
analysis. 
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I. command frequency monitoring in DNLS• 

The DNLS system, as it runs today, is driven by a language comprising 
over 150 main commands - a "command" being understood here as either 
a one-letter or a two-letter code initiating a specific NLS 
operation, (note that some of these commands, for instance ea for 
Execute Journal or ga for Goto Query, may trigger entire subsystems 
that have their own command sub-structure. The suo-structures are 
oeyond the scope of this analysis.) 

lor the purposes of display, these commands can be roughly divided 
into "editing commands" and "subsystems", although these names are 
not perfectly accurate. 

in the first group we find a matrix of & operations (copy, delete, 
move,... ) that apply to 11 Qualifiers: branch, character, group, 
etc. All combinations in this matrix are valid commands, including 
such obscure processes as "xset Invisible". Tue table of editing 

C commands therefore contains 38 elements. In addition we include in 
the first table such or.e-letter commands as Append, Break, Null 
file, Quit and Viewspec. 

Table 1. 

brn chr grp inv Ink nun plx sta tex vis wrd tot 

copy 
delt 
inst 
move 
repl 
subs 
trsp 
xset 

appd 0 
brek 1 
null 1 
quit 0 
vspc l ct = li530Q rt= 7 b 2 k 2 2  

The second grouo is also a matrix of seven operations that may 

apply to 19 qualifiers, but not all entries are valid commands. 
The operations are: Execute, Freeze, Goto, jump, Load, output ana 
Update. 
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Table 2. 

Exec Frez Goto Jump Load Outp Updt 

b  - - - - - - -

e 
f - - - - 1 - -

i 6 

m  - - - - - - -
n  -  - -  - -  - 1  
o - - - 1 

P 
q  -  - -  - -  - -

s - - - 1 - - -
t - -- -- --
u  - - ! - - - -

in tne implementation of an interna], counting mechanism for these 
commands it is not feasible to restrict the analysis to the 

>s*—/ combinations shown above in Tables i and 2, because h'LS is an 
evolving system where new commands appear anc disappear; since tne 
beginning of this phase several ccmnands have been added ana two have 
been taxen out (Execute VSI measurements ana Execute 9L0 file). Tne 
analysis package uses a 30x30 matrix to accumulate commana counts, so 
that it becomes a simple matter to reflect such changes, 

in the following we describe how the package can be used as a 
statistical pool by the individual user (section II) through a set of 
simple commands, and how we intend to put it to work in a general 
analysis ox DNLvS usage (section III), in the last part (section IV) 
recommendations are offered for the design of the next phase, 

II. using the command analysis package on-line. 

In the early design stage for this work there was some discussion of 
the existing statistical commands in NLS. The discussion is 
documented in the Journal (12793*) (13110,) H31k3*) (13151*) an(3 led 
to the decision to separate timing studies of the Supervatcn type 
from command usage analysis. Tne "Execute WSI Measurements" command 
was taken out. 

The analysis package which is available for on-line use is part of 
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the "Goto use Measurements" sup-system and is called by typing the 
two letters: gu. 

There were two sup-commands at this point (Begin and End 
Measurements) that triggered a timing mechanism which is probably 
obsolete. (Question: is this code really obsolete and, if so, could 
we speea up NLS by taking the measurement flag test out of all 
core-NLS routines?). Pending some decision on this code, I have not 
touched the "begin" and "End" subcommands. Remember, however, that 
they are MOT Part of the command usage mechanism, which is ON 
automatically and requires no user action to initialize it. 

Cr[otoJ Ufse Measurementsj F/requency count; 

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

D/isplay; 
Tfables) 
Preset; 
S?ave 

The Display command is intended for debugging and maintenance 
purposes rather than for general use. It shows the state of tne 
entire spring of counters, in rows of ten numbers with a running 
index to the left 

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

The Reset command will reinitialize the counting machinery 

The Save command will i) automatically create a file named 
QBVMXYZ.LAN in the user's directory if none exists, XYZ being tne 
user's ider.t, 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 option is under user 
control and can be edited, formatted and processed like any other 
NLS file. 

This set of commands therefore provides a flexible mechanism for 
monitoring one's own use of DNLS, running special statistical 
experiments, etc. 
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III. Automatic statistics-gathering. 

Whenever a DKLS session terminates normally, the system executes code 
that has an effect similar to that of the Save command described 
above. The statistics that nave been accumulated curing the session 
are written out as NLS statements in that user's analysis file. 

A user program named "sweeper" that we intend to run every night will 
gather up these statements in a single master file and reset the user 
files so tnat directory space problems are minimized. 
The information gathered into the master file is the following: For 
each DHLS session, 

1) The user ident 
2) The date and termination time of the session 
3) rt, 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 master file in 
order to prouuce meaningful statistics on the utilization oi DN LS 
commands. The following is a prooosal along these lines. 

1. Daily, 

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

A consolidated table of command usage could be generated. 
Time distributions reflecting session duration (both CPU and real 
time) could be printed out. 

2. Weekly, 

A table shoving tne distribution of most common DNLS commands for the 
ten largest users would seem to be a useful result. It would give 
some indication of variability in user behavior (programmers vs. 
non-programmers, for instance). 

A general table of commands with their overall usage frequency would 
also be useful, together with a separate table of commands 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 also be generated, using as a basis tne 
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command ranking derived from observation 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 be selected for their usefulness in timing studies. 
For example, assuming we had ten taoles giving CPU time and real ti^e 
on the basis of ten frequently-used commands, we could solve the 
linear system to obtain the time coefficients for each command, thus 
producing a very accurate measure of command efficiency. 

lu Example: 

This proposal can be illustrated by the consolidated taoles ana a 
profile obtained from the three DNLS sessions tnat were required to 
enter and edit Parts I through IV of the present report. 

Table 3. 

brn chr grp inv ink nurn plx sta tex vis wrd 

copy - - - - - - - - - -

delt - 7 
inst - 10 - - - - - 30 l - k 
move - - mm - - - mm 1 
repl - 5 - - - 1 - 3 - h 
subs - - - - - - - - - - -

trso - 1 
xset -

appd 2 
brek 1 
null 0 
quit 0 
vspc k Pt = 307 sec • rt = 5769 sec. 

The table above was obtained oy adding together the elements of 
three matrices resulting iron the three separate DNLS session^. 
Similarly we can derive a table of usage for tne main subsystems: 
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Taole ii. 

Exec Frez Goto Jump Load cutp UPdt 

a  - - - - - -

c -

e 2 
f - - - - 3 - -
h  - - - - - - -
i - 11 

j  I I  
n  - - - - - -
n  -  - -  - -  - I t  
o " 1* 
p  - - - - - -
o  3  - - -  -  3  
r - - - - " 

s - - - 7 - - -

u - - 3 - - - -

tafcles lead to the folio vri ng r anking of commands: 

Table 3. 

30 is 3 rc k iv 3 eq 1 
11 ji k V 3 rt 2 a 1 
10 ic k rw 3 If 2 je 1 
7 dc k jo 3 oq 1 dw 1 

7 js k un 3 gu 1 P 

rn 
it 
ct 
ns 
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Ana they result in the following profile: 

is ****************************** 
ji *********** 
ic ********** 
dc ******* 
ds ******* 
rc ***** 
v **** 
rw ****• 
,1o **** 
un **** 
iw **** 
rt *** 
If *** 
oq *** 
gu *** 
eq *** 
a ** 
he ** 
aw * 
b * 
rn * 
it * 
ct # 
ms * 

These measurements indicate that in the course of the tnree sessions, 2 k  
commands appeared, of which 16 were used more than once, and six more 
than five times. The timing .studies also leaa to an estimate of the 
overall cost ol producing such a document, whicn (at current BBN rates) 
would oe of about £50 for computer cost alone. 

There are probably many other useful results that could be derived from 
the information contained in the master file as described above, in a 
future phase, the timing studies could be refined and they could be 
combined with an analysis of command sequences, 

V. Results of monitoring the experimental 3ystem. 

During the first weeks of January, the monitoring facility was 
implemented in the experimental system. We saved the measurements 
obtained in a limited number of sessions by five different users. 
Their primary activity was texu-editing and viewing. Although the 
total amount of connect time was small (about eight hours) the 
results show some interesting facts. The following table lists the 
commands Lhat account for 50# and 75 % of overall usage. 
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Table 6: Experimental system. 

JFV CHI MDK JFV -PR JFV total CHI JBN DVN total cumul 

di 11 6 3 k 18 3 k7 1 k 29 81 81 
is 30 lk 6 32 3 2 8 63 lk6 
ic 10 3 8 21 3 22 k6 192 
01 5 1 1 7 3 27 37 229 
V k 7 1 12 0 12 32 261 
ds 7 3 2 3 17 2 1 7 27 268 
If 3 1 6 1 5 16 k 7 27 313 
dc 7 6 3 20 3 23 33b 

do k 3 2 3 12 l 7 20 379 
rc 5 2 2 9 1 l 6 17 396 
it 1 1 3 13 17 kl3 
rw k 1 3 8 1 7 16 k29 
db 16 16 kk5 
un k 2 1 3 1 11 2 l 1 13 k60 
rt 3 1 k i 7 12 k72 
a 2 1 8 ll 11 ko3 
gu 3 1 k 6 10 k93 
dc 

3 
2 1 3 7 10 303 

dr 2 2 7 10 313 

In the next table are th e commands that were used 1e ss than ten times ii 
this series of sessions, i. e . tnose commanqs used in the lower 23 % of 
the command usage. 
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Table 7.  Kxperinental system (cont.)  Lower 25% 

iw It 1  3 6 
ds 3 3 
oq 3 1 1 3 8 
dt it i t  
ju 2 1 1 1 3 6 
gp 
eq 3 1 1 5 
mb 1 2 3 
mg 6 6 
je 2 1 1 It 
jn It i t  
gd 5 5 
mc 1 1 2 
jd 1 1 
ms 1 1 1 3 
n it It  
od 1 1 
dg 1 1 2 
JP 2 1 3 
b 1 1 1 1 it 
rn 1 1 
q 1 2 3 
eo 
es 
ct  1 1 
dt 
dp 3 3 
ja 2 2 
cs 1 1 
cb 2 2 
el  1 1 
tc 1 1 
eg 1 1 
ITit 
cc 1 1 
dw 1 1 
ed 1 1 
uo 
jh X 1  
xw 
fr  
rv 
tn 

to 115 29 It 9 53 72 lt l  359 
pt 307 7 9  69 126 101 69 791 

1 9 
It 9 
1 9 
4 8 
1 7 
it 7 
1 7 
3 7 

6 
2 6 
2 6 

5 
3 5 
it 5 

5 
it 

3 it 
it 
it 

1 it 
3 it 

3 
2 3 
3 3 
2 3 
3 3 

3 
2 
2 
2 
2 

1 2 

36 31i 252 661 
55 70 U2 135b 

V 

11 



Vallee page 11 

rt 5789 977 1621 1251 2082 1571 16321 Ulll-U 2011 8382 28161 

rl 2.7 2.7 1.8 2.1 l.ii 2.1 2.2 1.5 2.0 1.7 1.9 
r2 50.3 33.1 33.1 21.1 25.5 111.5 15.1 10.1 59.1 33.2 11.3 

rls process tire per command, seconds. 
r2: real time ver command, seconds. 

From this experiment we derive a first evaluation of the average cpu 
time per Dh'LS conm.andd (1.9 seconds) and of the average real time per 
command: hO seconos. it is interesting_to compare these figures to 
similar measurements under normal running conditions. 
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VI. Results of monitoring in the running system. 

The measurement system was turned on in the running DNLS and statistics 
were gathered for eleven users during an entire day (January 22). me 
master file was then analyzed leading to the statistics of Tables 8 and 
9 below. (Sessions by KirK were distributed into two groups, KK1 and 
KK2 •) 

Table 8 shows the commands representing 50% and 75% of total usage. 

Table 8. Running system. 

DNLS command usage statistics for one day. 

User JEN DVN JCN JBN EKM MDK KK1 KK2 CHI JAK MFA DCE total 

1 ji 21 5 59 21 
2 is 11 6 19 
3 rw 2 29 2 
k If 12 k 25 23 
5 ic 7 3 7 6 
6 jl 17 9 • 19 7 
7 jf 3 5 18 6 
8 iw 2 1 
9 ms k 1 
10 £ d 5 2 9 2 
11 rc k 3 9 

12 ac 2 7 13 
13 js 11 1 12 5 
Ik jo 5 1 18 12 
15 as u 2 k 
16 gu 1 30 
17 jr 3 k 8 
18 OP 2 5 
19 rt 1 1 8 
20 dw 3 1 
21 dt 3 1 lk 
22 mb 3 1 2 9 
23 V 1 11 21 
2k it 23 

3 
11 

3 
11 

12 

8 

122 39 1 17 7 8 303 
58 33 1 2 2 1 lkk 
kk 29 2 2 110 
5 6 3 12 93 
31 31 2 3 1 1 92 
6 3 6 1 5 3 79 
16 12 7 6 73 
k2 18 2 65 
28 26 60 
23 12 2 1 56 
13 16 6 2 2 55 

12 11 1 3 2 5k 
3 3 3 k9 
7 3 2 kd 
10 9 1 16 k7 
13 kk 
20 5 1 kl 
21 6 1 3 1 ko 
6 12 10 39 
27 6 37 
9 6 2 35 
8 35 
1 

3 
3k 
3k 
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Table 9 lists the commands accounting for the remaining 25$; 

Table 9. Running system (cont.) 
DN'LS command usage statistics for one day. 

DVN JON JBN EKM MI) K KK1 KK2 CHI 
...... ...... ...... m mm m mm mm > ...... ...... ..... 

2 11 12 6 
1 1 20 5 
3 2 9 6 
2 2 15 7 

3 2 5 9 
1 8 6 
1 1 11 6 

2 5 2 2 1 1 2 
2 3 it 

-a 1 6 it 
10 2 1 1 

7 6 
1 1 1 2 3 1 
2 7 5 
2 5 2 

5 1 1 
1 2 3 3 
10 

1 
JL 1 2 3 1 

6 
3 6 

1 1 2 • 3 
1 3 2 2 

1 3 2 
3 2 
1 1 

it 3 
2 3 
1 2 

1 3 2 
3 1 1 

1 1 It 
1 2 1 
1 2 1 

it 1 
1 1 2 1 

2 3 
1 1 

1 
3 1 

1 3 

user JEa t  .tf.m .ihn kkm hjjjv a.aC. \Jni JaK KFa due total 

25 UO 
26 ju 2 
27 D 5 
26 jh 
29 a 1 
30 mg 3 
31 cs 1 
32 oc 2 
33 ?P 6 
3 it eq 1 
35 ct 
36 cw 1 
37 el 1 
36 xw 
36 db . 
37 un 6 5 1 1 * 
36 of 1 1 2 3 3 1 
39 eu 
kO je 2 
kl ja 2 
k2 rs 
k3 dg 1 
kk nc 
Ii5 mt 1 
It6 mp 2 
14.7 jc 5 
It6 gs 
lt9 dv 1 
50 rv 3 
51 cc 
52 jd 
53 xc 
5it jt 
55 jb 1 
56 re 
57 c j 
56 od 
59 n 2 
60 ed 3 
61 mw 
62 xs 
63 tw 

33 
2 31 

27 
1 27 
1 21 

20 
20 

1 16 
2 17 

16 
lit 
lit 

1 2 It 
lit 

3 1 13 
1 6 11 

11 
1 11 

10 
10 
9 
6 
6 
7 
7 
7 
7 
6 
6 
6 
6 
6 

1 6 
5 
5 
5 
5 
it 
it 
it 
it 

1 it 

lit 
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61 a 2 
65 fs 2 2 
66 cb 2 
67 tc 1 1 
68 jn 
69 er 3 
70 eg 1 
71 di 
72 sp 2 
73 tt 
71 cv 2 
75 CP 
76 gn 1 
77 dl 1 
78 rp 
79 iv 
80 tv 2 
81 fr 
82 fa 1 
83 iP 1 
81 ii 1 
85 ea 1 
66 ei 
87 sv 1 
88 cl 
69 tb 
90 ts 
91 mi 
92 ri 
93 rl I 
91 rb 
95 sv; 
96 

1 
k 
it 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

total 167 65 312 216 13 68 690 101 25 62 36 57 2219 
pt 119 336 175 118 68 60 778 587 102 300 65 96 3771 
rt 6833 1373 1612 16213 3550 616 23210 21105 720 1787 1061 2291 

rl 2.2 5.9 1.1 1.7 6.6 0.9 1.1 1.1 3.5 3.7 1.6 1.7 1.7 
r2 36.5 20.5 13.6 65.5 273.1 9.1 33.1 56,6 56,6 56.1 29.5 10.2 itO.1 

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

average cpu tine per DNLS command: 1.7 seconds, 
average real tine per DNLS command: 10 seconds. 
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CONCLUSIONS 

Monitoring of the DNLS command language Doth in experimental and in 
normal running conditions shows that less than twelve commands account 
for 50$ of overall usage, and about 23 commands account for 7>'>* of -ot*i 
usage. 

Table 10. Usage of subsystems. 

Exec Frez Goto jump Load Outp UDdt 

10 a 1 1 10 •• 

b - 1 5 

I c  - m 7 -

d 1 56 6 5 
, e m - 10 
f - 73 93 11 

i h 27 
i  i 1 3 03 
i  d 5 
j  1  11 73 •* | 
i  m - -

;  n  Mi 2 3 11 ! 
0 - 16 33 
p 17 10 
q 16 16 j  l  r  3 1 11 I 
s  - h ** 7 19 -

t  - 6 | 
u 11 11 31 • 1 

TOT 55 6 127 736 93 31 37 

Table 11. Usage of Editing commands. 

i  brn chr grp inv lnx num plx s t a tex vis 
— ! 

wrd 1 
« 

total . 
1 

; 

copy 1 6 3 « 1 2 20 11 2 11 66 ' 

| delt 13 51 6 3 2 mm 17 35 6 37 203 
; inst 92 

6 
- 1 - - 111 31 2 63 336 

| move 35 
92 
6 20 1 - 7 60 7 - 1 112 

i  repl 1 55 5 1 1 2 9 39 0 110 229 
5 subs ~ - - - 3 - •* 1 1 5 
; trsp 1 3 - - - mm 1 3 2 1 11 
! xset - 6 - - — 4 m 

" 

11 21 

j TOT 51 221 36 6 1 11 265 132 19 219 1023 

16 



Valiee page 16" 

Total CPU tine: 1 hour 
null \ Total connect tine: 25 hours 

quit k 
vspc 3k 

It is interesting to observe how close the ^er^rnntafand 

tSSTuSnSS; conaitions": respectively 1.9 vs. 1.7 an. M.3 vs.tOU 

seconds. 
We propose to Periofiic.lly conduct such analyses of connand^ireq^^^ 
(every six months, for instance) m oroer 
patterns of our system. 

One possibly fruitful application of °^e®t'aDove1<iespecialiy 
speea-uc the DNLS processor. The results pre.en & wi of aDOUt( twelve 

to°twentyTcommanas that'couia be re^raeh as primary canaihates for sucn 

an optimization efforts 

( 
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