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SUBJE:r: Revision of Multics Ptrformdnce Tests 

I. J~scrlption of First Version 

The first version of the performdnCt tt::st (al .>o cc.I le-. the 
:.cceptanc1;: tt-st> was writt1::r. oy Jayne Kel l<:!r basej on a 
iimilar program by Uouglas Hunt. The purpose of this t~st 

was to Sotl~fy the contrc.ctudl requirements for the 
-Jcceptanc€. of the b18fJ Mui tic~. This test consl st1:0 J of one 
scriot which w~s read through d speci~I DIM by multipl~ 

3bsentee processes. This DIM ls inltidl!ze~ by 3 call to 
3CCeptanct_ttst$init in the script. This call al~o signaleo 
the master process (one which subm1tte~ the ~osentee 

reauests) ano then went blockeu. Wh~n the mdster process 
"eceivea a signal from each process it ha.J sta ... te,1, .it reset 
some system meters (ttm, pmlm, fsm and dvm) and then 
signalea the processes to start. In each process, tne DIM 
then rE:ad a line from the script insertin<J a random delay 
Coctween two figures as specifieu by the controlling 
~rocess> between each line reaa. Tnls aelay w3s intended to 
simulate actual think times to keep the Vdrious orocesses 
from getting in sync. (Thl5 oia not p-:rform as well as 
intenaea, SEE problem #1 oelow.) As each process finished 
the script, it signaled the master process that it w~s done, 
:;tor.ing its total usage figures in a uata array. When al I 
processes completed, the master process printej out the 
:iystem met1;:rs a::;; wel I as total usage figures. 

The script itself conslsteJ of two parts. The first part 
was a functional test of almost al I of th.a commanJs in the 
~PM (revision 12). The seconu part WdS d script written in 
3n attempt to simulate actual usage of the eJitors, 
compliers, oinder ana aebugger. The reason why a script was 
usec insteaa of a ranoom selection of commanjs from a table 
~as that it was fear~d that unless the test was aol~ to run 
for a very long period of time, the variations in the actual 
commancs execute~ woula be larger tnan the alfference we 

.were trying to measure. (Just one extra lar~~ ~ompllation 

could cause tht meters to vary as much as 2%.) 

Multics Pro)ect internal working documentation. Not 
reprojucea or cistributec outs•~~ of the M~ltics Pro)ect. 
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Initial ~ettln9s hao twenty ust!rs lo~cJe<.. in wlth ••thlnk" 
times of between two and fiftet:n second-;;. tv,~n with thes~ 
itttlngs, the script took ovtr six hour~ to run on the 64~ 
(as comparea to gu minutes on HH~ bl8l.d. Since then, this 
script has oe~n used to measure performance changes in 
systems instc.d ltd or. the bt8u. We have iuenti.ti.::d the 
following problems with this script: 

1. The script did get in sync ana most of the compilations 
were run at the same time in each process. It ls felt 
that thls problem could oe greatly re1Juc~a if the 
proc~sst=s were yiven 'interactive cre·jit when they "wake 
up". Also having mor~ than one script woullJ help 
eliminate any synchronization. <It coula be totally 
ellmlnat~d by havlng a uni~ue script per proce~s.) 

2. Lack of heavy paging activity kept the s er i pt from 
accuratt:IY simulating actual usage. <The :;cript only 
reaa/wrcte about 5 u tJ 0 pages to anJ from the clsks 
during the hour ana a ha If running time.) 

3· The sma 11 number of users (20 > al so k.:!ot th~ svstern 
from approaching the normal load in tne scheaulinJ 
area. It was recognized early that a larger number of 
users woula be oesirable, but the number coulJ not be 
lncreas~d without greatly increasing the time spent on 
the b45 or decrt:aslng the overaJ l load of the test or. d 

oer process basis. 

4. The tests started to show relatively large amounts of 
zero late (13Y.) ana th~s chcinges in oerformance were 
haraer to aetect. <A lOX change in p~rformance woula 
only show as a 8% or 9% chang~ deDenJing on where lt 
was locate..;.) 

5. Lack of a large workln~ set kept the script from 
test i r. g the I l n k er u nae r re a I is ti c con J i t i or; s. Th ls 
oroolem is hara to solve using only coae instal lej in 
the system libraries. Under actual usaye, the users 
are uslng their own programs ana subsystems to create d 

much larye comb.i.neo worklny set than would oe possible 
oy using only the system commands. However, since the 
tests neeo coae that wilJ continue to work from test to 
test, it can not incorporate commanas not in5tal le'.l in 
the system I iOrories. 

6. Since Backup ls not running curing the tests, both tht 
tape system and air~ctory control are not m~asur£d. 
The reason Backup ls not run ls that the tests are run 
on the standard hierarchy and there is no .. control" 
hierarchy that could be used to create a consistent 
test. 

Pdge 2 
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7. Since the tests are al I r...in unuer absentee, the 
typewriter DIM is not usea dnd thus the script can not 
Jetect changes in lts performance. A wdy af solving 
this problem ls to have a Jrlving computer (perhdps the 
355) fe~ainy the input lines throuyh the tyµewriter 
channels. 

II. Jescriptlon of Secono Version 

To help solv~ problem #1 above, five scripts were create~ 
~..Jt of the one script. The first portion of the olJ script 
was aiscardea as it was of aoubtful usefulness and was 
difficult to malntdln with ~hanges oelng maae to the system. 
Four copies of the secon~ portion were mace, each slightly 
different Ca I ine was insert ea dt the front of each script 
Invoking a different compiltr to keep the script from 
getting in sync, but stlJI keeping each script abo1.At e'lual 
in overall length). A fifth script was created with Just 
compilations and.flushes to create a heavy lodd on th~ 
system, esptcial ly in the paging c;rea. This script was 
tunea to havt it complete within fifteen minutes of tht 
other scripts to avoid tne zero idle. By reJucing th~ slze 
of the scrlot (by removlny the fJnctl~n test), the number of 
;cripts run at a time was able to be increased to forty. 
This coupled with the setting of timax at one ~econa has 
~elpeJ lncrease the pdging ano sche~ullnJ loa~ so that It 
Tiore closely approximate~ actual usage. Proolems five thru 
stven were a~emea too difficult to soJve 3t this time. 
Therefore, c.n attempt wi I I be maae to .Jetermlne the effect 
of changes in the aumper or tty DIM ana to chanye tne yoal 
oy an appropiate amount. 

III. Ga11Drating the New Tests 

::xact callbratlon of the new test <scrlpt2) with th~ olu 
test Cscript1) ls not possible for th~ older systems 
(especially z3.3) as changes had been made in the online 
system which ~epenaec upon changes ln the h3rucor~ system 
ana the test uses the current hierarchy. Ther~fore sets of 
t~sts were made on systems Z3•1c ana beyond to attempt to 
obtain a ratio that couta be 1.Jsed for extrapoldting back to 
23.3 to get revisea performanc~ goals. The goal 35 outlinea 
In MT3-u87 was to get a 50% improvement on syst~rn 2J·3· 
A I though this improvement ls to be measureu ln .:I 1pse.;. time, 
it was felt 1.Jseful to present the goal in terms of virtual 
CPU time, total CPU time, pag~ faults ana memory units. <A 
~D% 1mprovement in any of these areas woula be highly 
significant.> In oraer to ootain these ratios, the tests 
~~re run with i~entical systems and iaenticol configurations 
on ot least seven systems. Tht ratios for each run wer~ 
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calculatea ana tabulatec (see Aopenalx A). The hi9nest and 
lowest values were alscarded and then an avera~e taken of 
the rem~lnder. The results are presented below. For each 
of the five areas of concern, the follo~in~ numbers are 
given: 1> tht 23·3 values using the old script, 2> the ratlo 
of the ota script val~es to the new script VdlJes dnJ 3> the 
~ew goal (is .5 ~ 23.3 valuts I ratio). 

23·3 values 

Elapsec Time: 1u4.5 min 

Virtual CPU: 3844 sec 

Total CPU: 5495 sec 

:> a ge F ei u I 1 s : 5J108ti 

Memory Uni ts: 4J282 

~.a. The 23.3 run was made on on& 
~.i.rectory write-through turneu 
systems are run on two disk 
~rite-through. 

IV. Current Status 

rat lo goal 

.881 5 9. 3 min 

• 912 21u7 sec 

.813 J,S79 sec 

• 8 u 5 J2'386B 

• gs::; 2278G 

alsk chdnnel and w.i th 
on. Most runs on newer 

channels and without 

The following table shows the current status of meetlr.g our 
oerf ormance goals as of system 24.0a: 

23·3 .. goal 2 '+• u a % to goal 

Elapseo Time: 118.0 min 59.3 m.in g.s.1 .min 43. (J'f. 

Virtual CPU: 4215 sec 21u7 sec 3369 sec &+u.2'l. 

Tota I CPUI 6759 sec 3J79 sec 514B sec 4 7. 7'1. 

Page Faults: 659737 329808 5227'+7 t+l. 51. 

Memory Un.its: 455oiJ 221Bei 37257 36.4% 

• aaJusted (23.3 ota script value I ratio> 
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Appenolx A 

Table of Ratios <scr1pt1/script2) 

:>ystem dates Elapsldd Virtual Total P..:. ,~.; Mi::mory 
Time CPU CPU Faults Units 

(J7/Li3 
2 3 .i2a -- --- .885 • 94 i.J .. .834• • 714 .94b 

07/01 

07/22 
23.13d -- --- .896 • 9u4 .813 • tH 7 .g5L 

07/14 

0712? 
23·13d ----- .864• • goo• • 795 .717 • '33 5 

0 7 /2 7 

U7/29 
z3.13a -- --- .883 • 9u 2 • 791• • 7 71 • • '-)2 7"' 

07/29 

08/L7 
23•14C -- --- .872 .917 • 819 .531+• • 97 C! .. 

08/G3 

08/07 
23•14C -- --- .871 • 'H8 .819 .832 .g7(J 

08/08 

08/24 
2,s.15a -- --- .g21• • 921 • 818 ·814 • 948 

08/25 

A11era~e ratio: .881 .912 • 81..S .8u5 .95L 

::; t anuarc Deviation: • LI 10 .uu9 .Olu .GZ3 • .:i1s 

• ratio discc.rded CIS being on tow or high en ;j. 
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Appenaix B 

Metarlng Results 

The following pages contain the summaries of the metering 
runs. Future pages wl I I be issued as "1T [J • s tor 
3pproximately every ~ .i.ght runs or whenl:'ver d :;ignif icant 
change occ.ur s. 



"" 
) ·~ 

"eterlng Comparlsons for z1.3a, 21.3c, 21.4a, 21.aa, 22.oa 

Syste111 21.3a 21.3c 21. 4a 21.aa 21.aa 22.oa 22.oa 

Date I 11118/73 11124173 12/ 01173 01/14174 01/14174 01121174 01/21174 
Wrlte-through status• none dlrs none dlrs none none dlrs 
Device Checklnga none 1 1 1 1 1 1 
Reused Address Checkl OFF OFF OFF OFF OFF OFF OFF 
TTY tra::lng: 2 OFF OFF OFF OFF OFF OFF 
Paglng Device Slzez 2048K 20481( 2046K 2046K 2048K 2048K 2046K 

E I apse d Tl me I 91.6 min %.1 mln 92.6 mln 93.0 min 91.7 min 93.3 min 94.3 min 
Costs lshlft 111 $733°14 $784.72 $770-05 $764.71 $750.63 $762-83 $779.41 
Costs (shlft 211 $670.54 $721.46 $707.93 $702.62 $688.59 $700.86 $717.25 
Costs (Sh 1 ft 311 $576.65 $626.58 $614.74 $609.49 $595.52 $607.90 $624.01 
CPU, total I 4805 sec 5081 sec 4864 sec 4975 sec 4871 sec 4896 sec 5041 sec 
C?li, virtual a 3756 sec 3795 sec 3727 sec 3725 sec 3722 sec 3718 sec 3729 sec 
CPU, good !1 I z 3876 sec 3933 sec 3823 sec 3830 sec 3799 sec 3752 sec 3787 sec 
Her.iory Unltsz 30098 33338 32700 32354 31429 32264 33313 
Page Faultsl 375078 408798 3%636 400224 390169 400351 418517 

ttrn !:leters 1 

Page Faults& 16.627. 19.467. 18. 27X 19.52'Y. 1e.52x 18.617. 20.117. 
Get work I 1.647. 1.377. 1. 387. 1.397. 1.387. 1.357. 1.38X 
Seg Fzults• o.o8x o.04z 0. 347. o.237. 0.34'Y. 0.98'Y. 0.817. 
BoL<nd Faults: -0.0JX -0-027. 0. 017. -0.047. -o.ou 0.017. 0.017. 
Ir,terrupts l 1.47'Y. 2 .22'l. 1. 257. 2. 0 O'Y. 1. 327. 1. 367. 2.107. 
Idle, zero I 9. 537. 8.557. 9.867. 8.1ox 9.277. 10.557. 8.477. 
Idle, MPI 0.007. 0. 01:1. 0. 00 'l. 0.007. 0. OO'l. o. 007. 0. OU 
Icle, NMPI 0.147. 0.147. 0 .12:1. 0.147. 0 .107. 0. 097. 0.197. 
!ale, total: 9.67% 8.707. 9.987. 8.247. CJ • 3 77. 10-647. 8.67% 
Other ! good I I 70.557. 68.24/. 68. 78'l. 68. 65'Y. 69. 077. 67.057. 66.'Jl+i. 

dvm 11eters1 

Bulk Reads& 381857 420245 401757 405714 393699 402044 423363 
Bull<: Writes: 168767 173475 174689 168641 174484 175675 174484 
Bulk ATB I/01 10.000 9.756 9.653 9.724 9.697 9.698 9.480 
Bulk Avg. Page Halt 1 .588 .655 .575 • 65 0 • 588 .587 .652 
0190 Readsl 5277 5438 5584 5614 5925 66e1 6672 
0190 Wrltesz 3709 38839 3853 36811 4184 4222 37145 
0190 AT B I/O : 612.758 130.817 589.628 131.651 545.020 513.860 129.346 
0190 Avg. Page Halt 1 30.833 37.500 300643 41-099 30.620 30.851 46.136 

Notes: 

I 11 Based on Elapsed Time •percentage good (ttm meters> 



Heterlng COl!lparlsons for 22.oa, 23·2• 23.3, 23.4a, 23.5b 

System I 

Date: 
Write-through statusl 
Device Checklngl 
Olsk Channe.1 SI 
SYST cardl 
TEFIRST 
TEL AST 
Interlace I 
Paging Device Size• 

EI apsed T 1me1 
C0sts (shl 1t 1>1 
Costs (shift 2)1 
Costs (shlft 3)1 
CPU, total I 
CPU, virtual I 
CPU, good (1) I 
Hemory Un l ts t 
Page Faul tsl 

tt11 meters& 

Page Faultsl 
Get work I 
Seg Fsultsl 
Bound Fau I ts I 
Interrupts I 
Iole, zerol 
Idle, MP: 
Idle, NMPI 
Idle, totall 
Other (good) I 

dv:n metersl 

Bulk Readsl 
eu lk Writes: 
Bulk ATB I/01 
Bulk Avg. Page Maltl 
Bulk EDAC Corr Errorst 
DiCJO Readsl 
0190 Wrltesl 
0 1 9 0 AT B I/O : 
0190 Avg. Page Malt• 

Notes a 

22.oa 

01121174 
dlrs 
1 
1 
0 
1 
1 
none 
2048K 

94.3 mln 
$779.41 
$717. 25 
$624.01 
5041 sec 
3729 sec 
3787 sec 
33313 
418517 

20.117. 
1.387. 
o.817. 
0.017. 
2·107. 
8.477. 
0.007. 
0.197. 
8.677. 

66.947. 

423363 
174484 
9.480 
.652 
0 
6672 
37145 
129.346 
46.136 

23.2 

02/25174 
dlrs 
1 
2 
0 
1 
1 
none 
2048K 

102.7 mln 
$859.81 
$7%. 33 
$701.10 
5323 sec 
3809 sec 
3837 sec 
38276 
474469 

20 .571. 
1.287. 
0.397. 

-o. on: 
z.467. 

12.747. 
o.oox 
0.341. 

13.087. 
62.247. 

lt9Q611 
1%770 
9.356 
.654 
18863 
8180 
43831 
123.650 
43.657 

23. 3 

02125/74 
dlrs 
1 
2 
0 
1 
1 
none 
2046K 

104 .5 min 
$937.56 
$873.49 
$777.38 
5495 sec 
3844 sec 
3860 sec 
432 82 
531088 

22.397. 
1 • 337. 
o. 33X 

-0.017. 
2. 367. 

11.607. 
0.007. 
0.411. 

12.017. 
61.577. 

552235 
214950 
8.605 
.654 
14609 
9208 
469'39 
117 .455 
45.411 

(1) Based on Elapsed Time • percentage good (ttm meters) 

J 

23.l+a 

02/ZB/74 
dlrs 
1 
2 
0 
1 
1 
none 
2048K 

104.2 min 
$'346.99 
$882.89 
$786.74 
5583 sec 
3845 sec 
3905 sec 
43903 
541744 

23.187. 
1. 477. 
o.28x 

-0.027. 
3.297. 
9.057. 
0.007. 
0. 317. 
9.357. 

62.447. 

574167 
221333 
6 ·2'31 
• 654 
0 
9248 
48911 
113.410 
43.638 

) 

23.5b 

03111174 
dlrs 
1 
2 
2 
1 
1 
none 
2048K 

104.4 mln 
$'360. 34 
$8%.42 
$600.55 
5556 sec 
3635 sec 
3'349 sec 
44 848 
551310 

23.88% 
1.617. 

-0.077. 
-0.087. 

2.567. 
6.827. 
0.007. 
0.20;: 
g. 02'Y. 

63. 067. 

559446 
212674 
8.127 
.655 
0 
9303 
47143 
111.165 
42.820 

23.5b 

0 3/13174 
dlrs 
1 
2 
2 
1 
1 
2-way 
2046K 

104.4 mln 
$949.59 
$885.91 
$790.39 
5556 sec 
3821 sec 
3943 sec 
44202 
553807 

24. 077. 
1.567. 

-0.107. 
-0.05;: 

2. 47Y. 
'3. 007. 
0. 0 07. 
0.12;: 
9.12'l. 

62.93'Y. 

561864 
211561 
8 ·116 
• 6&1 
0 
8'392 
48958 
108.340 
3'3.%3 

23.Sb 

03/16174 
dlrs 
1 
2 
0 
2 
2 
none 
2048K 

100.3 min 
$900·21 
$837.40 
$743.17 
5325 sec 
3769 sec 
3893 sec 
41159 
505620 

22.86X 
1·237. 
o.247. 

-o. 057. 
2. 387. 
6. 367. 
0. 0 0 'Y. 
0. 257. 
8. 517. 

64. 72'l. 

517298 
1%270 
60437 
• 553 
0 
6529 
44749 
113· 003 
39.%2 

23.5b 

03/17174 
dlrs 
1 
2 
0 
1 
1 
none 
204eK 

101.6 11ln 
$959.42" 
$69E.05 
$600.99 
5494 sec 
3803 sec 
3'324 sec 
44949 
547'345 

24.507. 
1-347. 
o.257. 

-0.037. 
2. 31 'Y. 
6. ':97. 
O·OO'Y. 
o.29x 
7. 267. 

64 o36'l. 

557376 
209788 
7.955 
.657 
0 
90'36 
47523 
107.786 
43.E46 

23.Sb 

03/18174 
dlrs 
1 
2 
0 
1 
1 
2-way 
2046K 

100.9 ll!n 
$942-07 
$879.31 
$765.17 
5413 sec 
3766 sec 
3871 sec 
43977 
536499 

23.93% 
1·337. 
o.187. 

-O.Olt7. 
2.25;: 
6 .187. 
0.007. 
0. 257. 
6.437. 

63.'327. 

544759 
206442 
8.048 
.657 
0 
8'328 
45750 
106.651 
42.1+53 

) 



Heterlng ~parlsons for 23.5b, 23.6, 23.7 

Systems 

Oatel 
Write-through status• 
Device Checkingl 
Olsk Channelsl 
SYST Cardi 
TEFIRSTI 
TELASTI 
Reset Working Seta 
External Interlaces 
Paging Device Slzel 

Elapsed Tlmel 
Costs lshlft 1>1 
Costs Cshlft 2>1 
Costs (shift 3)1 
CPU, total I 

CPU, virtual 1 
CPU, good (1 l I 

Memory Units• 
Page Faultss 

ttm l!!etersl 

Page Faults: 
Getworkl 
Seg Faultsl 
Bound Fau I ts 1 
Interrupts I 
Idle, zero: 
Idle, MPI 
Idle, Nl1PI 
Iote, totall 
Other I good) a 

dvm metersl 

Bulk Readsl 
Bu I k Wr ltesl 
Bulk ATB I/01 
Bulk Avg. Page Waltl 
0191 Readsl 
0191 Writes: 
D 1 '31 A TB I/O I 
0191 Avg. Page Waltl 

Notes I 

23.5b 

03/18174 
dlrs 
1 
2 
0 
1 
1 
on 
2-way 
2048K 

100.9 inln 
$942.07 
$879.31 
$785.17 
5413 sec 
37&6 sec 
3871 sec 
43977 
538499 

23a93X 
1.33X 
0 .18'1. 

-0.04'1. 
2.25z 
8.1ez 
0. DOZ 
o.25x 
8.43'1. 

63.92X 

541+759 
20841+2 
8.046 
.&57 
6928 
46760 
106.651 
1+2.1+53 

23.6 

03/21/71+ 
dlrs 

1 
1 
0 
1 
1 
on 
none 
2D48K 

104.6 min 
$959.87 
$8%. 33 
$801.D1 
5538 sec 
3813 sec 
39 32 sec 
44928 
552578 

21+.on 
f.33'1. 
0 .19i. 

-0.01+1. 
2.4&1. 
9.211. 
0. 0 0 Y. 
o.2&x 
9.537. 

62. 51% 

5&2434 
214052 
a.120 
.657 
9467 
47-760 
110·176 
45.D65 

23.6 

03/24174 
dlrs 
1 
2 
0 
1 
1 
off 
none 
2048K 

102.3 min 
$947.30 
$884.39 
$790.01 
5419 sec 
3775 sec 
3886 sec 
44278 
537923 

23.57% 
1.32'1. 
0·23X 

-0.051. 
2. 21X 
g.157. 
0. OO'l. 
o. 257. 
9. 40" 

63.3Di. 

51+5682 
208686 
8.141+ 
.653 
8661 
47015 
110 .34z 
45.1D1 

(1) Based on Elapsed Tl•e • percentage good Cttm meters) 

) 
23.6 

0 3/25171+ 
dlrs 
1 
2 
o 
1 
1 
on 
none 
2048K 

101.1 mln 
$936.65 
$873.70 
$779.29 
5409 sec 
3776 sec 
3887 sec 
43560 
534128 

23.73-X 
1.36% 
o.1n 

-0.027. 
2. 23Y. 
8.18Y. 
o.oox 
0. 2 47. 
8.427. 

64.UY. 

51t14'+7 
207953 
8.473 
.654 
9D37 
46556 
11Da044 
41.423 

23.& 

04103174 
dlrs 
1 
2 
0 
1 
1 
on 
none 
2048K 

101.4 11ln 
$940.71 
$878.0D 
$783.91+ 
5387 sec 
3763 sec 
3879 sec 
43901 
53D239 

23.43% 
1.30% 
0.247. 

-O.D27. 
2.244 
8. 76 7. 
0.007. 
0·317. 
9.D77. 

63.74'1. 

537481 
204277 
8.208 
.654 
8652 
46597 
11D·200 
42. 211 

23. 7 

04/04174 
dlrs 
1 
2 
0 
1 
1 
on 
none 
201+81( 

101.0 min 
$946.18 
$883.34 
$789.08 
5416 sec 
3770 sec 
3878 sec 
44227 
534925 

23. 61+7. 
1. 437. 
0.111. 

-o. 041. 
2a39X 
8.19Y. 
O.DD% 
0.297. 
8.48Y. 

64.0D:t. 

541493 
207285 
8.1D5 
.65D 
88'3D 
46844 
108.895 
1+1.910 

23.6 

04/06/71+ 
dlrs 
1 
2 
0 
1 
1 
on 
none 
20481( 

1DO.O mln 
$987.30 
$926.70 
$835.80 
5408 sec 
3&36 sec 
371+1+ sec 
47640 
57841+5 

25.97X 
1. 38" 
0.177. 

-D.Ol+Y. 
2.54Y. 
7.24Y. 
a.DOY. 
Oa34% 
7.58Y. 

62.40X 

567321+ 
225226 
7.392 
• 654 
9398 
50177 
100.822 
1+9.355 

z3.e 

01+107171+ 
dlrs 
1 
2 
0 
1 
1 
on 
none 
2048K 

96.c; mln 
$887.98 
$827·01 
$735.57 
5201 sec 
365e sec 
3733 sec 
40909 
499525 

23. 21" 
1.337. 
0.26~ 

-0.03X 
2a13'l. 
8.EDY. 
0.001. 
D. 2n 
8.87" 

61+. 23Y. 

502so1 
1'38879 
8.301 
.653 
8281 
43587 
112.252 
39.811+ 

" 



Heterlng Co~parlsons for 23.6, 23.7, 23.8, 23.9, 2J.qa 

Syste•I 

Date I 
Write-through status• 
Devlce Checklngl 
CPU: 
Hernorlesl 
External Interlace• 
Paglng Device Slze• 
Disk Channelsl 
Onllne EIS Operators• 

EI apsed Tl me 1 
Costs (shl ft U I 
Costs (shl ft 2> I 
Costs <shlf~ 3)1 
CPU, total I 
CPU, virtual I 
CPU, good (1) I 
Memory Unltsa 
Page Faul tsl 

ttm meters• 

Page Faul tsl 
Get work I 
Seg Faults: 
Bound Faul ts1 
Interrupts 1 

Idle, zerol 
Idle, HPI 
Idle, N"1P: 
Idle, totall 
Other I good) 1 

dvm 111eters1 

Bulk Reads I 
Bulk Wrltesl 
Sulk ATS I/01 
Bulk Avg. Page Haiti 
01'31 Readsl 
01'31 Writes: 
01'31 ATB I/01 
0191 Avg. Page Haiti 

Notes: 

23.6 

04/07/74 
dlrs 
1 
B 
A,B 
none 
2048K 
2 
no 

96.9 mln 
$887.98 
$827.01 
$735.57 
5201 sec 
3&58 sec 
3733 sec 
40909 
499525 

23.21'X 
1.33X 
0.26X 

-a.on 
2.13X 
8.6QX 
o.oox 
o.2n 
8.87X 

64.23'X 

502501 
198879 
8.301 
• 653 
8281 
43587 
112· 252 
3q.814 

23.6 

04/08174 
dlrs 
1 
A 
A, B 
none 
2048K 
2 
no 

96.2 11ln 
$889.39 
$829.00 
$738.43 
5160 sec 
3&23 sec 
3713 sec 
41178 
504261 

23.41X 
1.34X 
o.28x 

-o. 01X 
2 .11x 
1.11x 
D.017. 
1. 42X 
8.54'X 

64.35'X 

50'3032 
201225 
8.137 
.652 
80 48 
41+137 
110.753 
46.795 

2J.7 

04/ 14174 
dlrs 
1 
A 
A,B 
none 
2048K 
2 
ves 

96-2 mln 
$884.30 
$824.22 
$734.10 
5111 sec 
3&05 sec 
3718 sec 
40929 
494747 

22.85X 
1.38X 
D·1DX 

-0.05X 
2.15x 
9. OO'X 
o.oox 
o.1sx 
9.15X 

&4.411. 

501663 
194680 
8.295 
.646 
6813 
43544 
114.707 
35.807 

(1) Based on Elapsed Time • percentage good (ttm meters> 

23·8 

04/20174 
dlrs 
1 
A 
A,B 
none 
2048K 
2 
yes 

93. 7 min 
$881.58 
$823.24 
$735.72 
5045 sec 
3501 sec 
3446 sec 
41269 
510085 

24.22X 
1.34X 
2.697. 
0.227. 
2.147. 
7.90X 
o.oox 
o. 237. 
8.13X 

61.26X 

516618 
200553 
7.853 
.649 
7721 
44798 
101.21+1 
41.011 

IZ> The EIS fortran and PL/I compliers were Installed Hay 1, 1974 

J J 

z3.8 

04/21174 
di rs 
1 
A 
A,B 
none 
201+8K 
2 
no 

q3.6 mln 
$859.59 
$801.1+0 
$714.12 
4993 sec 
31+91 sec 
3436 sec 
39850 
495276 

23.56X 
1.347. 
2.19r. 
D.23X 
2.2ox 
8.41+7. 
o.oox 
o.25X 
8.69'X 

61.ZOX 

503086 
1'H728 
8.090 
.649 
7627 
43628 
109.665 
41.559 

23·8 

04/23/74 
dlrs 
1 
A 
A,B 
none 
2D48K 
2 
no 

95.o mln 
$846. 79 
$788.59 
$701.30 
4'375 sec 
3492 sec 
3451 sec 
38'394 
486576 

22.937. 
1.35X 
2e65X 
o.22x 
2.2n: 
9.817. 
a.cox 
0.21+7. 

10.osx 
60.53X 

4'35879 
190599 
8 .311 
.e1+g 
7 845 
43004 
112·206 
38.601 

23o9T 

Ol+/28174 
dlrs 
1 
A 
A,B 
none 
2D48K 
2 
no 

c31.8 mln 
$794.81 
$736.80 
$64'3.79 
4782 sec 
3480 sec 
31+02 sec 
35585 
425098 

.20. 76X 
1.31+7. 
2.'397. 
0.227. 
2.087. 

1c.11x 
o. 0 Oi: 
D·13i: 

10.84X 
61.767. 

432869 
171040 
9.126 
• 645 
5971 
38375 
124·283 
31.460 

z3.9a 

05/05/74 
dlrs 
1 
A 
A,B 
none 
2048K 
2 
no 

89.2 min 
s19e.35 
$7li2.1+'3 
S65e.69 
1+&'36 sec 
3352 sec 
3274 sec 
36464 
43'3061 

22.04% 
1.:?9:.C 
2.s2x 
0 .22:.: 
2• C7X 

10.oox 
o.oox 
0·217. 

10.217. 
61.15:.: 

4445 06 
176510 
8.633 
.647 
6962 
38842 
117.043 
38.052 

) 



~eter-lng Ci.~lr-lsons for- 23.9a, 23 •. 10, 23.10a 

System I 

Datet 
Write-through status• 
Device Checklngl 
CPUI 
He;::oriesl 
External Interlaces 
Paglng Device Size• 
Dlsk Channels• 
Online EIS Qperatorsl 

EI apsed Ti Ille I 
Costs (shift 1)1 

Costs (shl ft 211 
Costs <shift 3)1 
CPU, total I 
CPU, vlrtual I 
CPU, good (1) I 
Hernory Uni ts 1 

Pase Fault s1 

tt:n meters• 

Page Faults: 
Get work I 
Seg Faultsl 
Bound Faultsl 
Interrupts I 
Idle, zerot 
Idle, MPI 
Iole, NMPI 
Idle, totall 
Other lgoodl t 

dvm 11eters1 

Bulk Readsl 
Bulk Wrltesl 
Bu I k AT B I /0 I 
Bulk Avg. Page Waltz 
0191 Readsl 
0191 Writesl 
0191 ATB I/01 
0191 Avg. Page Walt• 

Notes I 

Z3.9a 

05/05/74 
di rs 
1 
A 
A,B 
none 
2048K 
2 
no 

89.2 mln 
$798.35 
$742.49 
$658.69 
4696 sec 
3352 sec 
3274 sec 
36464 
439061 

22·047. 
1.397. 
2.927. 
0.227. 
2.on.: 

10.oox 
a.oar. 
a.21x 

1a.217. 
61.154 

441+506 
176510 
8.633 
.647 
6'362 
38842 
111. 01+3 
38.052 

23.9a 

05/1217'+ 
di rs 
1 
A 
A,B 
none 
2048K 
2 
no 

87.5 mln 
$801.36 
$745.78 
$662.39 
4661 sec 
3335 sec 
3273 sec 
36748 
1+37423 

22·357. 
1 •. 307. 
2.967. 
o.237. 
2 .117. 
8.467. 
a.oar. 
o.237. 
8.6<:14 

62.367. 

'+1+5862 
17401+9 
8.1+79 
.646 
6088 
38979 
116.628 
39.411+ 

23.10 

05/18171+ 
dlrs 
1 
A 
A,B 
none 
2048K 
2 
no 

86.8 mln 
$767.10 
$711-06 
$627.01 
1+49 8 sec 
3362 sec 
3224 sec 
34329 
1+15161+ 

19.197. 
1. 1+97. 
2. 967. 
0. 297. 
1.957. 

12·047. 
o. 007. 
0.167. 

12.207. 
61.92i! 

'+20287 
219487 
8.143 
.633 
6602 
28392 
148.875 
36.121 

<1> Based on Elapsed Tlme • percentage good (tt~ meters) 

1.) 
23.10a 

OG/01/71+ 
dirs 
1 
A 
A,B 
none 
201+81( 
2 
no 

87.8 mln 
$765.1+7 
$7Q9.16 
$621+.69 
4508 sec 
3379 sec 
3253 sec 
34138 
1+11510 

18.97% 
2.10;: 
2.qzr. 
0. 30 i. 
2. 014 

11· 737. 
0. 0 27. 
0.227. 

11· 97Y. 
61.757. 

1+21177 
222737 
8.185 
.616 
6646 
27216 
155.653 
41.789 

(-~ 



Metering COftloarlsons for 23.12a, 23.13, 23·13& 

System I 

Date I 
Scrlptl 
Write-through status• 
Device Checklngz 
CPUs 
1-'.er.,orlesz 
External Interlaces 
Paglng Device Sizes 
Disk Channels! 

E I a D s e d T i me I 
Costs !shift 1>1 
Costs <shl ft 21 z 
Cos7s (shift 3)1 
CPU, total I 
CPU, virtual t 
CPU, gooc <1) I 
Me':lory Uni ts i 
Page Faultsz 

ttm metersl 

Pag-e Fau I tsz 
Getworkl 
Seg Faults: 
Bound F.aul tsl 
Interruotsl 
Iole, zero: 
Idle, HPI 
Iole, NMPI 
!die, Loading: 
Icle, total! 
Other (good) 1 

dv111 n:etersl 

Bulk Readsl 
Bulk Wrltesz 
Bu I k AT B I /0 I 
Bulk Avg. Page Haiti 
0191 Reads 1 

0191 I':- i tesz 
0191 AT B I /0 I 
0191 Avg. Page Waitz 

Notes: 

23.12a 

07/01174 
script2 
dlrs 
1 
A 
A,8 
off 
2046K 
2.4 

97.6 min 
$976.% 
$804.17 
$420.92 
5443 sec 
3589 sec 
3528 sec 
37652 
545980 

26.521. 
2.407. 
2.567. 
o.5oi. 
4.6n 
0.23/. 
2-81Y. 
0.027. 
o.2o;c: 
3.2&/. 

60.131. 

548743 
300168 
6.925 
.625 
51519 
73681 
46.955 
46.701+ 

23.12a 

07103174 
script1 
di rs 
1 
A 
A,B 
off 
2048K 
2.4 

86.6 mln 
$923.81 
$7S0.47 
$398.09 
4542 sec 
3372 sec 
32 60 sec 
35710 
427964 

19.90iC 
2.16/. 
2.88/. 
o .2n: 
2.067. 
9.77/. 
0.011. 
0.217. 
0.001. 
9.991. 

62.727. 

439352 
223214 
7.857 
.&19 
6738 
28647 
147.129 
39.435 

23.12a 

07/06/74 
scrlpt2 
none 
1 
A 
s,c 
off 
2046K 
2,4 

95. 6 min 
$988.86 
$814.18 
$426.33 
5358 sec 
3555 sec 
3508 sec 
38477 
555215 

26.76/. 
2. 50 7. 
2. 59/. 
0. 50 i. 
4. 00/. 
0.137. 
2. 177. 
0. 04;: 
0 .177. 
2.5U 

61.157. 

561271 
300035 
6.662 
.572 
51i003 
48316 
56.079 
42.900 

C1l Based on Elapsed Time • percentage good <ttm meters! 

() 

Z3.12a 

D71D7/74 
scrlpt2 
dirs 
1 
B 
s,c 
off 
2048K 
2, 4 

99.7 min 
$995.41 
$319.47 
$429. 02 
5569 sec 
3614 sec 
3573 sec 
38566 
561393 

21.257. 
2.427. 
2. 547. 
0. 497. 
4. 857. 
0.29/. 
2. 247. 
0.047. 
0.197. 
2.767. 

59. 707. 

568411 
305814 
6.656 
.629 
55701 
77823 
44.905 
47.594 

/) 

23.13 

D7/11/74 
scrlpt2 
none 
1 
B 
s.c 
off 
2048K 
2.4 

97.7 min 
$1020·83 
$840.76 
$440.46 
5453 sec 
3575 sec 
3503 sec 
40161 
573269 

27.24/. 
2.477. 
2.757. 
o.507. 
4.157. 
0. 41 i. 
2.497. 
0.037. 
0·20i. 
3.197. 

59.76i: 

580431 
308525 
6.608 
.577 
55983 
50131 
55-361 
44.21+4 

23.13a 

07113174 
scrlpt1 
none 
1 
A 
A,B 
off 
2046K 
2,4 

83.5 mln 
$883-29 
$727.24 
$380.80 
4216 sec 
3179 sec 
3053 sec 
34352 
408233 

18.857. 
2.157. 
2.967. 
0.317. 
1.35Y. 

13.227. 
0. 02 i. 
0.16;: 
O·OOi. 

13.40;: 
60.987. 

418634 
213215 
7.930 
.557 
5854 
4624 
478.257 
30.201 

23.13a 

07/14174 
scrlpt2 
di rs 
1 
A 
A,B 
off 
2048K 
2,4 

96.1 mln 
$977.86 
$805.06 
$421.'51 
5318 sec 
3536 sec 
3479 sec 
37953 
524773 

26.047. 
2.467. 
2.617. 
0·507. 
4.595 
0.23;: 
3.06/. 
0.045 
0.167. 
3. 497. 

60.317. 

531407 
286231 
7.071 
.620 
49038 
70901 
48.207 
49.160 

23.13a 

07/11+/74 
scrlot2 
dlrs 
1 
A 
A,8 
off 
2048K 
2,8 

97.2 min 
$977.88 
$805.07 
$421.51 
5403 sec 
353': sec 
3495 sec 
37943 
530750 

21.267. 
2.407. 
2. '597. 
0.507. 
4.417. 
0.337. 
2. 417. 
D.027. 
D-157. 
2.90Y. 

59.93iC 

540 E65 
2'32691 
7.004 
.633 
49610 
710E7 
48.366 
1+7.969 

23.13a 

07/22/74 
scrlpt1 
dlrs 
1 
A 
A,B 
off 
2048K 
2,8 

87.1 min 
$915.20 
$753.79 
$394. 91 
4394 sec 
3198 sec 
3068 sec 
3&040 
433491 

20·357. 
2.19X 
2.98/. 
o.301. 
1. 97'.% 

13.31'% 
0. 03 '.% 
0. 21;: 
o.oo:c 

13. 55 '.% 
56.677. 

442866 
227555 
7.802 
.632 
7199 
29621 
142.072 
40.186 

) 



) 

Metering Comparisons for 23.13a. 23.13b, 23.14a, 23.14c 

System: 

Oatet 
Serl pfl 
Hrlte-through status• 
Device Checklngt 
CPU: 
11er:>orlest 
Ext£rnal Interlace• 
Paging Device Slzel 
Disk Channelsl 

Elapsed Tlmel 
Ccsts Csh!ft 1)1 
Ccsts (shift 2)1 
Costs lshlft 311 
CPU, total t 
CPU, virtual: 
CPU, good (1 l I 
Memory Units& 
Page Fau It st 

ttm metersl 

Page Faul tst 
Getworl<t 
Seg Faultst 
8ol<nd F au I ts 1 
Interruots: 
Icie, zero: 
Idle,·~p: 

Idle, N!'lP: 
Id I e, Load lngl 
Idle, totall 
Other (goodll 

dvm ll!eters: 

Bulk Readsl 
Bulk Wrltesl 
Bulk ATB I/01 
8 u I k Av g. Pa ge Ma It I 
0191 Readsl 
0191 Wrltesl 
0191 ATB I/O I 
0191 Avg. Page Walt• 

Notes: 

23.13a 

07/22/74 
scrlpt1 
dlrs 
1 
A 
A,B 
off 
2048K 
2,8 

87.1 mln 
$915.20 
$753.79 
$394.'31 
4394 sec 
3198 sec 
3068 sec 
36040 
433491 

20.35Y. 
2.19Y. 
2.987. 
0.307. 
1. 977. 

13-31Y. 
0.037. 
0 ·214 
0.007. 

13.557. 
56.67X 

442886 
227555 
7.802 
0.632 
7199 
29621 
142. 072 
40.186 

23·138 

07/25/74 
scrlptl 
none 
1 
A 
A,8 
off 
20481< 
2,e 

82.5 mln 
$911. 07 
$750.36 
$393.10 
4272 sec 
3190 sec 
3057 sec 
35844 
426160 

19.957. 
2.2n: 
3. 087. 
o.327. 
1.307. 

11.227. 
0.027. 
0.177. 
o.oo:r. 

11.417. 
61. 757. 

434883 
220040 
7.565 
0.557 
6773 
5212 
413.396 
31.421 

23.13a 

0 7/27/74 
scr1Pt2 
none 
1 
A 
A,8 
0 ff 
2048K 
2,8 

95.5 mln 
$985.41+ 
$811.3& 
$424.85 
5376 sec 
3543 sec 
3480 sec 
38344 
548588 

27.407. 
2.457. 
2. 70 7. 
0. 50 7. 
3.807. 
0. 317. 
1.957. 
0. 027. 
0.167. 
2.447. 

Go. 717. 

552615 
300038 
6.728 
0 .5 71 
53412 
46390 
57.466 
43.056 

11l Based on Elapsed Tlme • percentage good Ctt~ meters> 

) 

23·13b 

07129/74 
scrlpt1 
dlrs 
1 
A 
A,B 
off 
2048K 
2,8 

67.z mln 
$913.79 
$752.64 
$394.33 
4384 sec 
3186 sec 
3055 sec 
36015 
433825 

20.3&Y. 
2.167. 
2. 91X 
0.29X 
2. 017. 

13·65Y. 
0.027. 
o.24:r. 
0.007. 

13. 917. 
58.3&7. 

1+43 752 
228178 
7.7'34 
o.&35 
7317 
29632 
1'i1.739 
39.640 

23·13b 

07/29171+ 
scrlpt2 
dlrs 
1 
A 
A,B 
off 
2048K 
2,8 

98.7 mln 
$'3g3.39 
$818.01 
$428.42 
5544 sec 
3533 sec 
3471 sec 
38 833 
562663 

26.547. 
2.447. 
2.507. 
0.497. 
4.647. 
0.377. 
2.217. 
0.047. 
0 .177. 
2.797. 

58.607. 

565318 
307263 
6. 791 
0.639 
5621& 
77807 
44. 216 
47.702 

23·143 

07/31/74 
scrlptz 
none 
1 
B 
A,8 
0 ff 
2048K 
2,8 

96.1 mln 
$997.75 
$821-51 
$430.19 
5361 sec 
3579 sec 
350 8 sec 
388 60 
525823 

2e.397. 
2.627. 
2.eoz 
0. 497. 
3.767. 
o.167. 
2.917. 
o. 037. 
o. 207. 
3.307. 

60.837. 

531359 
287152 
7. 050 
o.574 
51399 
46211 
59.125 
43. 964 

23-148 

08/01/74 
scrlpt2 
dlrs 
1 
8 
A,B 
0 ff 
2048K 
2,8 

99.3 mln 
$985.10 
$810.96 
$424.55 
5524 sec 
3585 sec 
5903 sec 
3 8130 
531525 

27.297. 
2.637. 
2.567. 
0.497. 
4.557. 
0.387. 
2.827. 
0.047. 
0.227. 
3.467. 

59.037. 

537605 
295351 
1.154 
o.&44 
54163 
76438 
45.631 
47.474 

23-148 

08/03/74 
scrlpt2 
none 
1 
A 
A, B 
off 
2048K 
2,8 

94.a mln 
$973.60 
$801.54 
$419.66 
529E sec 
3524 sec 
3457 sec 
37775 
518e87 

26.587. 
2.E37. 
2.E97. 
o.so7. 
3.877. 
0.007. 
2.797. 
0.007. 
0.197. 
2.987. 

60.757. 

52 3€2 0 
288480 
7. 011 
0.573 
54513 
48484 
55.28& 
39. 893 

23o14C 

08/07/74 
scrlpfi 
none 
1 
A 
A,B 
off 
20481< 
2,8 

82.7 mln 
$930.01 
$766.02 
$401.36 
4339 sec 
3233 sec 
3096 sec 
366'39 
43292 4 

20.28i: 
2.387. 
3.19i: 
0.317. 
1.327. 
9.657. 
0.067. 
0.217. 
0.007. 

10.127. 
62.417. 

443061 
222989 
7 .452 
0.561 
6969 
5330 
402.931 
3 2. 72 7 

) 



Heterlng Comparisons tor Z3.14c, 23.15, 23.15a, 23.16a 

Syste1111 23•14C 23.14c 23.15 z3.15a Z3.15a Z3.15a 23.168 23.168 

Date I a8/a7174 a8/a8/74 a8/1Z/74 a 8/19/74 08/Zlt/74 a8/Z5/74 09/02/74 09/07174 
Scrictl scrlpt1 scriptz scrlptz scriptz scrip ti scrlptZ scrlpt1 scrlpt2 
Write-through statusl none none none none none none none none 
Device Checking• 1 1 1 1 1 1 1 1 
CPU: A A A A A A A A 
Ne~orlesl A,B A,B A,a A,B s,c s,c s,c s,c 
External Interlace• off off off off off off 0 ff off 
Paging Device Size• 201t8K 20 lt8K 2a1t8K 2Dlt8K 2Dlt8K 2Dlt8K 2048K 2048K 
Disk Channels• 2,8 2,8 2,8 2,8 2,8 z,8 2,8 z,8 

EI apsed T 1 me I 82.7 min 95.D min 91.1 mln 95.2 min 86.3 min 93.7 111ln 85.6 min %.2 •ln 
Costs (shift 1)1 $930.a1 $'374. 33 $98 3. 29 $984.72 $'321. 86 $980.32 $918.7.a $983e 1E 
Costs (shift 2>1 $766.02 $802·16 $809.60 $810-78 $758.79 $807.19 $756.66 $609.42 
Costs (shl ft 3) I $401. 36 $419.99 $423.94 $424.56 $397.52 $422.72 S3%.lt1 $423.79 
CPU, tcta 11 4339 sec 5295 sec 529'4 sec 5351 sec '4324 sec 5287 sec 4315 sec 5370 sec 
CPU, virtual I 3233 sec 3521 sec 3530 sec 3536 sec 3226 sec 3501+ sec 3215 sec 3557 sec 
CPU, good U) I 30% sec 3435 sec 3323 sec 3451 sec 3066 sec 3404 sec 3073 sec 3475 sec 
Hemory Unltsl 36699 37828 38283 38339 36247 38238 36156 38154 
Page Faul ts~ 432924 520152 523713 531+962 421+266 5211+67 1+24601 526 810 

tt111 meters• 

Page Faults• 20.28X 26.52X 26.44X 26.987. 19.14X 26.75X 19.31% 26.707. 
Get work I 2.387. 2.657. 2.&0X 2. 657. 2·327. 2· 727. 2.377. 2.12x 
Seg Faultsl 3.19Y. 2.64Y. 2.577. 2.597. 3.157. 2.e9x 3.14X 2.en 
Bound Faul tsa a.317. o.50X 0.517. a.sax a.3u o. 49X 0.317. o.c.n 
Interru:>tsl 1·327. 3.85X 3. 787. 3.83Y. 1.35Y. 3.%Y. 1.36Y. 3. 91Y. 
Iole, zeros 9.657. o.aox o.1ox o.01x 13.947. 0.107. 13.487. 0. D1X 
Idle, HPI a.o6x 3.38X 3.oox 2.1CJx o.osx 2.52X o. 057. 3.097. 
Idle, NHPI 0.217. a.on a. 027. o.02x o.15X 0.027. 0.13X o.oox 
Id I e, Load lngl o.oox 0 .211. o.2ox a. 2ix a. aux 0.187. o.007. 0.207. 
Idle, totall 10.12x 3.607. 3·32X 3·03X 14•14X 2.827. 13-667. 3·307. 
Other (good) I 62.411. 60.257. 60.797. 60.427. 59.60% 60.577. 59.857. 60.207. 

dv11 •eterss 

Bulk Readsl 41+3061 523230 529434 536666 1+34509 524184 1+34760 530568 
Bu I k Wr ltesl 222989 289264 290465 294026 223337 288277 223533 294944 
Bulk ATB I/01 7.452 70023 6.955 6.880 7.874 6.920 7.803 6.995 
Bulk Avg. Page Waltl 0.561 o.573 o.569 a.572 0.558 0.510 o.558 o. 572 
0191 Readsl 6989 53002 51958 54132 6852 52574 6743 527e3 
D191 Wrltesl 5330 480&5 46805 47715 5299 473&6 5274 4&3E9 
D191 ATB I/01 4 02. 931 56.464 57.743 56.121 426.341 56.257 427. 4 74 58.246 
0191 Avg. Page Walts 32.121 lt5.8Q5 1+4.566 1+3.553 30.375 39.693 32.097 43.595 

Notes I 

<11 Based on Elapsed Tlse •percentage good (ttm meters) 

t) J )' 



.., ' Metering Comparisons for 23.16a, 23.17a, 23.18a, z3.1qa, 23.20a, 2~.0a 

Syste1111 

Oatel 
5crlotl 
Write-through statust 
Oev lee Check I ngt 
SYSTI 
CPUI 
Hemorlest 
External Interlaces 
Paging Oevlce Sizes 
Olsk Channelst 

Elapsed Tl!!!e1 
Costs (shift 1>1 
Costs (shlft 2>1 
Costs (shift 3)1 
CPU, totalt 
CPU, vlrtualt 
CPU, good (1) I 
Hemory Unlts1 
Page f'aultsl 

ttm !lletersl 

Page Faultst 
Getworkt 
Se9 Faultst 
Round Faultst 
Jnterruotst 
Idle, zeros 
Idle, ~Pt 

Idle, N~Pf 

Idle, Loading t 
Idle, total 1 
0 t her (good I I 

dv111 meters1 

Bulk Peadst 
flulk Wrltest 
Bulk AT~ I/01 
Autk Avq. Page Waltt 
01'31 Peadsl 
01g1 Wrltes1 
01g1 ATR I/01 
01C!1 Avg. Page Waltt 

No test 

23.16a 

0 q;o 7174 
scrlpt2 
none 
1 
0 
A 
a,c 
off 
204AK 
2,8 

C!6.2 ,,,In 
$C!83.16 
UoC!.42 
$423.7C! 
5370 sec 
3557 sec 
3475 sec 
36154 
526810 

26.701' 
2.12z 
2.671' 
o.4qz 
3.q17. 
0.017. 
3.0C!'l. 
o.ooz 
0. 20i:: 
3. 3 0 i:: 

60.ZOi:: 

530568 
2g4g44 
6. gg5 
0.572 
52783 
4636g 
58.246 
1+3.5q5 

23.17a 

Qq/08174 
scrlpt1 
none 
1 
0 
B 
a, c 
oft 
2048K 
2,8 

65.g min 
$q15.48 
H53.q2 
$3g4.91 
4356 sec 
3231 sec 
3085 sec 
35qQ3 
428298 

1q.s3z 
2. 45i:: 
3.11i:: 
o. 324 
1·60i:: 

12. Bqz 
a.on 
0.207. 
a.oox 

13.16i:: 
sq. 85% 

438q86 
224055 
7. 7R 1 
0.561 
7084 
5686 
401+.021+ 
33. 786 

23.18a 

0 9/26171+ 
scrlpt2 
none 
1 
2 
A 
A,B 
off 
2048K 
2,8 

'36. 5 min 
$%5. 51 
$7g4.67 
$415. 66 
5356 sec 
3573 sec 
3493 sec 
37097 
512297 

26.05i:: 
2.1gz 
2.&6i:: 
o. 4g;:: 
4. 02i:: 
0.09% 
3. 39i:: 
0 • 0 Oi:: 
o. 20i:: 
3. &Bi:: 

60. 31i:: 

518082 
2gogg6 
7.162 
0 .576 
51117 
46461 
5g.388 
45.847 

(1) Based on Elapsed Time • percentage good (ttm meters> 

2 3.19a 

a q120114 
script! 
none 
1 
2 
A 
A,B 
0" 
2048K 
2,6 

82.1 mln 
$g76.16 
$ 606. 54 
$42 3. 27 
4272 sec 
309& sec 
2ge.1 sec 
40010 
462265 

21.507. 
2· 64i:: 
3. 101. 
0. 291. 
1.so1. 

10. 487. 
o. 0 74 
a. 25:.:: 
a.oox 

10.607. 
60.117. 

472ga7 
232249 
&.'388 
o.5&1 
71+'3g 
5621 
375.642 
31·123 

23.1ga 

09/30/74 
scrlot2 
none 
1 
2 
A 
A,B 
off 
2048K 
2.s 

91.3 mln 
$g4z.25 
$775. ag 
$405.34 
5101 sec 
3356 sec 
3283 sec 
36801 
515506 

26.86% 
2.661. 
2. 54i:: 
0. 51 i:: 
4. 01 i:: 
0.057. 
2.%i:: 
0. 01 i:: 
o. 24;:: 
3.26% 

59.<341. 

51g532 
264287 
6.~16 

0. 5 71 
52851 
48446 
54.oq2 
41.824 

23.2aa 

10/02174 
scrlpt2 
none 
1 
2 
A 
A,B 
off 
2048K 
2.a 

93.3 mln 
$951.48 
$783.53 
$410.39 
5168 sec 
3372 sec 
3273 sec 
37246 
527493 

27.064 
2· 904 
2.111. 
0. 48 i:: 
40144 
0.151. 
3. 624 
o. 011. 
o. 281. 
4. 264 

5 6. 46i:: 

53ogs4 
296377 
6. 771 
o.s12 
551+7g 
50656 
52. 763 
46. 71+7 

23.zaa 

10/06/74 
scr1pt2 
none 
1 
2 
A 
c,e 
off 
2048K 
2,8 

93.5 mln 
$%7. 52 
$760.26 
$40 6.66 
5160 sec 
3365 sec 
3265 sec 
37061 
520606 

27.05i:: 
2.g44 
2.721' 
0.467. 
4.51i:: 
0.131. 
3.36/. 
0.021. 
0.241. 
3· 75i:: 

58.54i:: 

531750 
298138 
6.767 
0.568 
56893 
s1go4 
51.621 
41.116 

24.Da 

10/07174 
scriPtZ 
none 
1 
0 
A 
A,B 
off 
2048K 
2,6 

g3.3 min 
sgs1+.01+ 
$785.64 
$411.50 
5161 sec 
3380 sec 
3281 sec 
37353 
520255 

27.17/. 
2· 10·1. 
2.771. 
0.461. 
3. q Bi:: 
0 .1 g;:: 
3.801. 
0; 0 2 i:: 
o.2n 
4.zB/. 

58. 61 i:: 

524972 
2g5739 
6.82 5 
0 .568 
5621+ 5 
51396 
s2. a 40 
45.635 

24.0a 

10/10/74 
script2 
none 
1 
2 
B 
B,C 
off 
2048K 
2.8 

g3.1 rnln 
$951.42 
$78J.4g 
$410.37 
5148 sec 
3369 sec 
3290 sec 
37257 
522747 

27. G8'l. 
2. 631. 
2. 701. 
0.49/. 
4.081. 
o. 217. 
3. 43i:: 
0. 05 'l. 
0.254 
3.941' 

56.681. 

s 3 o g2 7 
2g1000 
6.753 
0.566 
53336 
48867 
54. 70 8 
45.47q 

"l " 

' 


