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- Nébionsl Aeronautics sud Space Adminisbration HH09zesz
Moffett Field, Celiformis kO3S

 Attentiont Mp, Avthur B, Freeman,
Myrevtor of Adninietyration

Dedr Dr. Mazk:

We bave gurveyed the menogenment coutrols over the goelentific
uie of genersl purpese compubers ot Ames' centyral cowpuler facility
snd ddentified three areas which we belleve worpant mansgement study.
In our opinion, revisions and strengthening ave needed in these areas
o encourase the efficient use of compuber facilities end to cunsure
that the compuber focllities are used only for properly approved
purposes. Briefly, these problem sreoss ape?

1. The present method of charging users dbes not act ss an
effeptive conbrol over the ﬂse of e@mpw&@w time.

2, Computebion Division procedures ave nob now sufficient to
provent eonpubers from being used on 3&%:& for which 'asme
hns not heen epproved.

-3, Procedures for requesting emuﬁér time do nob ensuve thst
% proper level of mnagement approves the reguests.

Our comuents oo these ereas, together with our remmaﬁﬁatmm Tor
corpentive scbion, ave m:gmmﬁ :’m the following smections of ‘%sh.is
. rﬁp@ﬂm

Charging users for acbuel compuber time used is widely recognized
as an effective and demivable conbyol over the use of compuber time. :

&t Amsn, resesyeh prograne 2ye oharged for compuber time through
alloeations of the cenbral computer feellity's costs. However, bthese
ghargaes 4o n0% ach es an effeotblive control over the uge of compuber
time beceuse (1} %;Emr are noh ba&@é selely upon use of computer Linme,

Hyep14-| 07433 1]




Bir, Hﬁm %ﬁ&?ﬁ - 2o

{2) "&h@;ﬁf aré wh made directly 4o Lm Job ovder le\rel, bat rather
to the dversll resedveh progream, snd (3) they can fluctunte Signif-
deantly from your b0 year besause sll acquisition costs of purchased
gguipment sre cherged in the yesr of soguisition, rether then over
the expacted weelful life of the ¢quipment,

- Bince fisesl yesy 196G, a portion of cembrsl compubor fueility
cowbs have besn charged to research and developuent (R&D) progrems
by ddetributing such costs through program overhesd. Wo were told
that BED prograns were chargsed because qutbaeks in the Regearch and
Progyon Mensgenent sppropristion &id not provide suificlient funds to
oparate thsea %ﬁ'&m&. compuber facility at its existing level.

&m&‘ i”mgmms and Resources Office reserves amounts in sach
vogenroh progran’s R&D funds st various times throughout the fiscal
yoayr o flpsnee the costs of the cendyal computer facility. The
sebual eosts of the cenbral computer facility are charged to a carrier
aoetunt a8 thoay ave iacurredi the eotsts sre later allossted $o *&he
regeareh Wﬁagrams' reserved smogabs.

Duving i“fzsca:i year 19?@, such costs totaled sbout $6.7 million,
including sbout $3.7 millien for the puvehnse of an IBM 380/87 come
pubey sysbem. Pletribvutions wore made Lo research progrems infye-
quently, ab irreguler intervsls during the year, and were not baged
solely won the amount of computer time used by sach program. 48 o
vesulb, somg research programd were overcharged, some uwndercharged.

He coppared the amount of central compuber facility costs
sebosdly distributed to the rosesvch prograws with the amounts thet
would bhave been dlstributed 1if based solely upon the proporéion of
womputer time vwesed. Our analysis showed gignificent over- snd unders
charges fov 11 of the 25 programs 4o which such costs hed been dis-
tribnted:
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Amount Percent,

Amos GAD y overcharged or  overcharged
Progrem gode snd description alloeatiion allocation {undercherged) (undercharged)
125 Blectronie systems  § 376,000 § 259,000  $317,000 R
126 Aeromewtical vehicles 1,800,000 147,000 383,000 20 ;
129 Hesenrch progean &68,000 72,000 196,000 ‘ 29
1% Mission enalymis .&&s,ﬁ% 156,000 - 287,000 65 r
180 Poysies and estremomy 119,000 22,000 97,000 B
720 Gupevsonic zﬁé.rémft TOT.000 1,106,000  (359,000) {36)
72L V/S10L sirevatt 02,000 B6,000 156,000 a
722 Hyporsonfo elrovaft 126,000 336,000  (20,00)  (67)
737 Superscnic eirerafl 100,000 312,000 88,000 88
811 Prajest Piomeer 660,000 1,325,000  {665,000) {(301).

gt Apollo Progrom 3,000 379,000 (342,000) (897)

i/ Besed upon Ames' ubilization data

We were bold that all of the doubs - except fov the purchase
cost of the IBN 360/67 (8$3,708,000) - were distributed nccording o
the proportion of compuber time veed by each progrem, and that the
pupchase ¢ost of the IBM 300/67 wes sllocated according bo each
progron's obility o pay. I8 other words, progrems withowt sveil-
able funds were oharged less then pro reba smounts; and programg
with aveileble Fands mede uwp the diffeyence.

- any of the Amas rvemtareh perionnel st the brauch, divisgion,
and dlyectorate levels indicsted to us that they view the present
charging procedure as & type of tax, pob directly velated to scohuel
ngage, When viewed in this light, the charges do nob operate as an
gffsvtive control wechanismy this is 1llustrated by the comments of
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some rasesech persomel. Ove individual stobed bhet research per-
sonnel ot the division and branch levels feel that onee the Programs
and Resburces Office has resepved o portion of thely progrsm funds
for the carvier sceount digbribution, they ere froe O use as much
eompuber tive as they see fit. Anpther individual ssld thet his
progyen peered $o be cherged for the eguivalent of elght hours of
eompuber tive datly, regardless of schued usage. In owr opinion,
cherges which apre lot bosed solely upon actual usage do wob provide
an incenbive for efficiency.,

fost distedbutions sre made 20 the overell program level yather
than divently to the Job orders of the individunl projects within
the program, which uge the computar time. The Job order is the level
#% which uniba of research are performed, and it is the lowest point
for conbediling vesourcss. Hesehreh expenditures obber than progrom
avarhyed ave cherged to Job ovdaerd.

© We were 014 by 12 of 1% vescsvch managers thet reseavchers
would more ¢ldsely scrubisize the need for uwsing compubers 1f Central
Upmputey Facllity costs were charged directly to job ovders in the
same wenger a8 obher resesrch expendibures. One sgsistent divieion
chief stoted thet it would impress upon the branch chiefs thet they
sye esctuslly paying for thely use of the compuber, snd they wonld
thug candng thely requests for compuber time more cleosely. A divie-
#ion mansgenent officlial told us it it would be an igeentive to
him so dmpeove the conbrol of computer time within his branch bHecause
sy funde seved by using logs compuber tine o scedwplish o given
vergnyeh objertive would be avellable to him for alternative uses.

This eharaing nebhod alse vesulis in progrom chavzes which o
fluckuste significantly from year 1o yeor, becauge the full eost of
purahesed eguipment is charged in the yenr of purchsse, resulting
in higher chepvges than in yesrs when no major purcheses are wade,

Phe effect of this procedure iz Lllustyated by Ames' 36@/&‘? inter
ageney shoring rabe. Carvently, Aues intersgency rete is $890 per
hour, bosed updn & five yesr smorbizetion of eguipment purchese

eosts, IHowever, i€ in the yesy of pwrchase the N1l purchese cost

wag chavged, the rete wonld clinh o about $1,080 per howr. In the
feliawing yesrs the rate would dvop to shoub $90 per hour, since

Phere would be nod purchese oost 40 be charged. In our opinion, this
pothnd, with widely flucthusting rates, makes it 4ifficult for research
managers o plan end budget for computer uge, and redoces nuy incentive
0 avold wowsrranbed use of eompubter time. ‘
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Tn Sepberber 1067, o consultant to the Dffice of Tracking end
Paby Logwisition reporbed thabt NASA coudd teke e very slgnilicant
step toward insuping effeetive ubilization of ADP sources by re-
guiring all uwsers of ADF services to poy for them, snd thal puyment
should be made from funds dhat cowld be used st the user's gplion,
for phhey veseareh expehditures. He slso polnted out that large
serospacs vompenies and other covpovations heve clearly demonsbrated
thot sush @ syeten 1s necessary to achieve effective ubilizebion.
We were told by on officiel of the Imwrente Rediation Luboratory st
Ldvermore, thab i%s research projects ave charged for the achual
cofibeal faoility compuber time which they use. The Undvevsity of
Califovnle gnd Stanford University elso gperate central compuder
cenbews, #nd similerly charge users for acbunl use of thelr facil-
&%i@% :

s petomiond thet Aves doplesent o new usey cherge provedurs
whieh divectly charges researes yrojects st the job order level for
compuber tine actuslly vsed. User charges should be based upon
Wﬁ&fh hourly rebes sppiisd on & rogular basgis to sceltudl compuber
i W

We bellove that the dmplementablon of o direct user chorge pro-
eafure would requive little vedesipn to The edisbing acepunting
system, which alvesdy develops the smount of times usel by sach job
order. Yo were told Ly an official of the Flacel Division that
sdapting the present systan to charge users' job ovders and prograg

funda would not be ¢lfficodd.

More gareiul control of compuber time could in the short run
result in additionsl compuber time For high priority in-house sppli-
Cesbions end For other ageney users. In the long run, i4 could poste
poue both the seburation of the cembral conmputer. facility and future

- The provedural conbrols over the use of the two prineipal systenms
of the cestrel computer faciliby have not been sufficlent bo prevent
unspproved coopuber time usage. At one time last fiscel year, the
esblgated value of compuber bime used but not approved by menegement
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The presost contiols over the use of the 360/67 and TOO/70LO
direct coupled system (DUB) requive that each proposed compuber run
subwaibied by & user be identified by 2 specifie user wocount number,
A compuber progrem (CF) maber ssd o job ovder (J0) number, togebher
comprise whal we rvefer 40 43 an sccount nugber. To obteln o CP
mgber & user wuet swmid and have approved by the Jompubabion Divie
gion & form describing the nsture of the applicabion. Affer a CP
wmbey 18 sisigned, the sount of Lime necesssory to process the
appliemtion i3 reguosted on g form which shows, snong obher things,
the approved CF number, J0 mutber, and the smount of compuber Lime
requested (in wminntes), This form must be approved by the user's
Supeyiar,

Breh vine s job is rum, the compuber records the time used
end deduste it from the time poquested. The remaining balance is
availeble for fulure Jobs, The Compubebion Division, however, doos
nod verdly that spproved time is svailable in each account before
processing o user's job. Heoh day, the Compubabtion Division verifies
the P and JO nopbers which hed bime cherges. This is doune by vere
ifying bobh nunbers geparebely rather than es a corbined sceount
pader--the basis upon which time is requested. As a resulis, users
hayse hiad jobs processed wnder ageount numbers which (1) ked no spproved
time, (R) hed no spproved time remaining, or (3) bed ineufficient
spproved time to Hully process a job. The following Lable shows the
balances at monbh end (in mimubes and dollar value) of unapproved
time for the last six months of fiscal yesr 1970:

Jommey S 43,500 137,600 14,300 $69,200  $206,700
Pebpusry @8 h5,H00 143,900 13,800 66,700 210,600
Mareh 31 58,200 132,50 14,100 68,100 220,600
ADPLL 30 51,300 162,600 10,600 51,200 213,800
May 31 28,500 56,600 7,200 35,800 93,400
June 30 20,400 65,700 8,600 1,50 106,200

1Exe1wies uhapproved time used in 360/67 timesharing software development.

2&5&%& upon Ames' DOS interagency sharing rate of $190 per hour.

3pased upon Ames' 360/67 intersgency shering rate of $290 per hour.
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This unspproved usage - the mejority of which has been scoumu-
lating over four months or longer -~ was charged to sbout 200 accounts,
or about 2 percent of @ll scecounts., OF these, 13 percent had no
approved time; while © percent had onee hed time apprwea, but none
remained nauged. ‘

. MM the time used wes unapproved, it should be n:mé. that
this time is nob necoesserily unjustified. We did aot stbempt such

~ on evaluetion during our review. The important point is that menage-

ment is not meeting its respongibility for controlling computer use,
We recognize the diffiewities of sccurately estimating in advsnce the

- ampunt of computeyr time reguired by some sclentific computer applica-

tions, and the desiyability of not imposing unreagonable restyictions
on the use of computers in & ressarch enviromment. We believe, howgver,
thet improved control is werranted to prevent unapproved use and to
promote efflcient and modmﬁve use.

We recommend thet the Computation Division isplement proceduves
which verify that e user hus spproved time availeble before processing
8 job, 1If & user has no approved time remaining in his account; his
Job would not be processed wnbil time is spproved.

‘Computation Division ame&m told us that while the 360/67

can check time availsbility on & real~time basis (i.e. before-the-fact),
thi& capebility is not now being utilized., We were told that the DCH
does not have this real-time capsbility; and therefore 2 manval proe
cedure would be necegsayry. We believe that o manusl review sgaingt
those active sccounts previousiy koswn to have insufficient or no
spproved time, would not inwslve a great deal of effort, since in June
these accounts amobunted to only sbout 60, or about seven percent of

all aceounta.

The Computation Divisisn's mmn instructions i’m' requesting
computer time sre nob adequate o ensure thet the proper level of man~
agement approves the reguest.

Tn Avgust 1968, the Computation Division issued written instruce
tions 4o uzers for requesting W&t&r time. These ingbructions
spaeifly levels of agpram, depending upon the dollaer value of time
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requested, The jnstyuctions do not, however, sperify the period of
tine which s reguest should cover. Therefore, & user is able o
request time in emsdl increments and avoid higher level upprével
veguivements. For example, & user who estimates thet his resesrch
project will requirve o totul of 1,200 minutes of DC8 tine during
one yeur would not bave to obbeln his Assistant Directoy's approvel
Af he made twelve reqguests of 100 nloutes esch,

Vorying practices ave now being followed, One branch chiel
told us that his reseavchers agk foy the entlre smount of compuber
time esbimated for a project in one request. On the oiher hend, &
divigion mansgey told us that he thought resesrchers within his
division request thelr time in amell increments in order to bypass
higher level spproval requirsments.

- The dnstructions 4o pot reflect current actusl costs: they
were $ssusd in August 1968, prior to the replacement of s 360/%
by the 360/67, and have not been updeted. Based upon the approvel
levels in the instructions, the rates now uded in valuing computer
time ove $83 per hour for the 360/50 and $125 per hour for the DCS.
The bourly rates chavged by Ames to oubtside ageney users, however,
sre $290 per bour for the 360/67 and $190 per hour For the BCS.
¥ony users are using even diflerent rotes in veluing compuber time
regquested, vauging fvom $300 to $500 per howr among the users we
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We yecommend thet the Campubstion Bivislon prepere and lesue
new instructions Lo userk of Ames conceraning the approval for ye-
guesbing coeputéer tide, The instmictions should specify the period
of tine o be covered by the iequest and & proper rebte for veluing
compuber time. In ouy opindon, these vevisions ave ascedpury t0
enmure that the proper level of mansgement approvel is cbbtained in
2 consistent and meoningful meaner.
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"~ We wish to acknowledge the cooperation glven owr representatives
during the review., We would asppreciate your comments ond edvice of
&vbion o be taken on the above mabbers. A copy of this report is belng
farvwsrded H9 the Admiuistrator, Naticnal Asronsutics end Space Adminisg-
m&%m. T
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Sincerely yours,
%ﬁ/ K. A. POLLOCE
/B ﬁw '
CD Regl Manager
Dir., OBSS ‘
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