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Youse of Representatives
Dear Mv. Chairman:

This report is in response to an infcrmal cequest from
vour office for our agsistance in resolving a dispute among
the Department of Agciculture, the General Services Admini-
stration (GSA) and the ITEL Data Products Corpocation. The
dispute concerned an alliegation by the Department that disk
drives (Model 7330) acquired from ITEL through 8 GSA manda-
tocy reguirements contract were causing degradation of ser-
vice at the Depacrtment's wWashington Computer Center.

We had previously reviewed the Depactment's proposal
to lease 44 double density disk drives to replace 80 18N
3ingle density disk drives that had been leased on a sole-
source basis for the Cente- . On April 16, 1976, we creported
{LCD-76-120) that the Depactment had not justified the need
for double density disk drives and that single density disk
drives available from a GSA mandatcry requirements contract
would meet the Center's storage needs and save about $339,000
annually. We proposed, and the Department agreed, tha: the
IBM disk Crives be replaced by those availanle from ITEL
under the mandatory reguirements contract.

Vie have reviewed the allegation, with tecnnical assis-
tance from the Federal Computer Performance Evaluation and
Simulation Center (FEDSI¥), and discussed our ccnclusions
witn your staff, GSA, and Ajciculture officials. As a resclt,
the Devartrent has agreed to complete its contract with ITEL.

A summary of our work follows.

Tne GSA contract involved is GS-00C-50022. It was compe-
titively awarded to ITEL on February 5, 1874, and is renewable
annually through fiscal year 1979. The ®oatract is for ITEL
Model 7330 disk drives that are replacements for IBM Model 3330
disk drives. Government agencies who have reguirements for the

LCD-77-115
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IBM type disk drives generally must use the 1TEL contract

as their source of supply. At the present time there are
about 3,000 nf the ITEL drives in use throughout the Govern-
ment. These drives cost the Government about $15 million
annually.

£ The Department ordered 80 ITEL disk drives fcom the
ceguirements contract in April 1976 to replace 80 IBM
drives that were being used with the Center's IBM 370/168
computer system. The order was for 10 lots of B8 disk drives
each to be delivered in two-lct increments with initial
delivery in May 1976. The Department a~cepted the first

- two lots in June 1976 and bega~ testing lots 3 and 4.
During that testing, the Center encountered problems with
the drives and said that they caused degradation of service
provided by the I3M system. Those problems were resclved by
ITEL, but the Center did not contractually accept lots 3
and 4. The Department contended that they continued to
degrade service.

On Februacry 22, 1977, the Department notified ITEL
that it was curtailing further installation of the ITEL
drives bezcause the drives were degrading secvice more
than the IBM drives that the Center continued to use.
The Depactment claimed th-t the degcradation was in breach
of the contract provisioc: that reguiced the ITEL drives
to perferm egual to or better tnhan the IBM drives and
provided ITEL with a study to support its claim. The
study, which was made in December 1976 and amended in
February 1977, compacred the performance of the two types
of drives using performance data compiled during the
pecicd June 1976 through January 1977.

The Department immeCiately brought the issue of a
possible breach of contract to the attention of GSA for
cesolution. On March 4, 1877, the contracting officer
issued his findings and determinations concerning the
issue. He concluded that (1) ITEL was not in breach of the
contract and (2) the continued cefusal by the Department
to revlace its installed IBM disk drives with ITEL drives
constituted a breach of the contract by the Government and
a violation of Federal Procurement Regulations. The Depart-
ment accepted tne finding concerning ITEL's alleged breach
of contract but refused to install the remaining ITEL
drives because of its continuing contgntion that the drives
degraded system performance.

As 2 result of the impasse reached between GSA, the
Depactment, and ITEL, your office was asked by ITEL
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officials to resolve the issue. Subseguently, we met with
your staff and the parties involved to discuss how the issue
should be resoclved. The pacrties agreed that we should contact
other users of the ITEL drives to ascertain their experience
with them. They alsoc agreed to our using FEDSIM to evaluate
the Debartment's disk drive study and to abide by our findings
and conclusions.

study. FEDSIM {l1) ceviewed the study to determine if its
assumptions and methodology ware valié, (2) vecified the
accuracy of the study data, (3) assessed the verformance
diffrrences between the ITEL and IBM disk drives to determine
if the alleged performance degradation existed ard (4) pre-
pared a final project repoct (see enclosure) summarizing its
findings and conclusions. 1In brief, FEDSIM concluded:

(1) The conclusions in the study ace based on the ~e-
sults of inappropriate statistical methods and therefoce ace
invalid.

(2) The use of certain methods of averaging data to
compare the IBM and ITEL disk drives is inappcopriate and
misleading.

(3) Althcugh some.of the performance measures wece
correctly reported, one was inconsistent with the Center's
definition of that .easure and others were (a) meaningless
as performance measures, (b) inconsequential, (c¢) invalidly
computed or (d) erroneous.

(4) Most of the failures attributed to ITEL disk drives
occurred during the ITEL acceptance tests.

(5) Such factors as acceptance test procedures, the
placement of system packs and the Center‘s air conditioning
may have adversely affected ITEL Jdisk drives' performance.

(6) Neither the study nor the Centec's manual logs
supgort the conclusion that ITEL disk drives' pecformance
is inferior to that of IBM disk dcives.

We contacted a number of other Governament usecs of
ITEL disk drives and were told by some that perfocmance
problems existed. However, they felt that their problems

Las
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may have been caused by the unigue environmental character-
istics of their installations. Other users were pleased with
the ITEL performance and some stated that the ITEL drives
performed as well as, if not better than, the IBM disk
drives. The consensus of the users contacted was that the
operating environment greatly impacts on the performance of
disk drives and that a side-by-side comparison of the ITEL
drives with the IBM drives using identical workloads and _
operating conditions would be needed to measure their
respective performance.

On June 6, 1977, we met with your staff and the parties
involved to discuss our findings and conclusions. At that
meeting the Department admitted that its study was invalid.
It agreed to contractually accept the disk drives delivered
as lots 3 and 4, which the Center was using on a conditional
basis, and to install the remaining ITEL drives that were
occered. The Department and ITEL also agreed to negotiate
any vayments due ITEL as a result of this dispute. These
agreements should resolve the issue to the satisfaction of
ITEL and th2 Government.

We will be pleased to assist you further in this mattec
if you so desire.

Sincerely yours,

%) Ket4e

DEPUTY Comptroller Genecal
of the United States

Enclosure
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PRETACE

This Report is based on the Federal Ccmputer Performance
" Evaluation and S-nLWa“}i Centexr's (FZDSINM's) detailed
aﬁalvs_s of & report and cata provicded by the Washington
Conpu.e' Center kee), Us Department of n;:icultu:e. The
- —-—-results-adéress TEDSIM!s. technical evaluation of the WCC
report for the US General Accounting Office (GAO). Beé&uﬁé"‘
the nature of the anzlysis strongly depends on the repor
and the data provided by WCC, genezalizing the recomnewda ions
bevond the sycstenm described or extracting conclusions without
their respective gualifying conditions is not possib:ue.
Qugstions related 4o the subject cf this Revort or to the
possibilicy of extending the steted conciusions or reccmmen-
dations shoulé be addressed ¢o the Report's authors as
FEDSINM.



ABSTRACT

In response to 2 GAD recuest, TIDSIM performed a technical
evaluation ol a US Depaztment of AgriChltL.e Washinyton
Computer Center (WCC) redort. The WOC repcrt compared the
performance of :2 ITEL disk érives with 64 I3M disk drives
from June 1976 through JSanuvary 1977. _:he‘wcc report con- .

T 7cluded (I) that the ITZL éisk drives’ per‘o*mance was inerior

to that of the I3M disk drives and (2) that ITEL 3isk drlves
degraded performance of the Washingion Computar Center.

FEDSIM reached the following conclusions about the WCC

i .

(1) The conclusicns in <he WCC report are based on the
results of inappropriete statistical methods and therefore
are invalid.

(2) The use of "per drive per month" average cata to
compare the IBM and ITZL disk drives is inaprrogsriate and
misleading. ’

(3) Although scme of the parior-mance measures were
correctly reported, one vas -ncows*s ent with WCC's defini<ion
of that measure, and others (1! werz meaningless as perfor-
mance measures, (2) were incensegusntial, (3) were invalidly
computed; or (4) were erroneous, '

(4) Most of the hard fails attributed to ITEL dicsk
drives occurred during the ITIL acceptance tes:s,

(5) Such factcrs as zcceptance test procedures, the
placement of system packs, and WCC air conditicning may have
adversely aZfected ITEL cisk drive performance.

(6) Neither the WCC report nor the WCC mantal logs
support the conclusion that T:L disk drives' perficrmance is
inferior to that of IBM disk drives.

FEDSINM reccmmends that the US Ceneral Accounting Office
reguest the L to reevaluate the perfsrmance of I3M and
ITEZL cdisk drives. This *eeva‘ua ion should proceed only if
WCC still believes that ITIL disk drive performance is .
inferior to that cf IBNM c-sk érives, FEDSIM furiler recom-
meads that any reevaluation include such periormance alvantages
a3 access tire pe:fcrmance and that it excluie acceptance
test data.

.

-
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I. IRTRODUCTION

mhe US Department ¢f Agriculsure Iash-ﬂg.01 Cemputer
- Center (WCC) installed €0 I3M s;ngle ce“s_.y éisk érives in
mid=-1574. The “erneral Se*"ices Administration (GSA) authorized
che installazion of these cisk cérives on an emergency sole
source hasis _in crder-to help 2lleviate-the problex ems HCC was T
exveriencing wich its I3M Systen/370 (Model 168) computer
systex. :
The US Generzl A~zounting 0ffice (GAO) reviewed WCC's
reguirerents and, iy Januazy 1875, *eccmmeﬂéed that WCC
reslace the £ :S: €isx drives with functional ecuivalent
disk érives Irocm IZTL Corporation. (GSA had :*ev-ously !
aaréed ITZL & '2n da tCcry Reguirements Contracs [LLmbe- GS~
00C=-30022]) trnat stated that the ITEL disk drives wer ‘
funstionally esu mele;* to tha I3M single density dzsk
drives installed a4 WCL and specified ITEL as the sole
source of supply for these disk érivzs.) GAO estimated that
rerzlacing the I3M disk drives with ITTI édisk drzves would
save a;p-ax‘"a*ely $329,000 per vear.

The WOC reslaced 32 IBM disk drives with 32 ITEL disk
drives in mif-1876. The WCC ronfiguration thus included
64 LM Aisk drives and 32 ITEL disk drives. In December
1976, ths NCC prepared a report that compared the periormance
tht 64 IBM Jdis% cérives with that of the 32 ITEL &isk
lves. This repnrt was based cn data for June through
Novembor 1976. On 10 February 1977, WCC prepared an addendun
+0 the renort- that addendunm reflected additional daia for
December 1276 and January 1977.% The Chief, Procurement
Divisicn, “entral Sexvices, USJA forwarded a cody of he WCC
report to IJZL on 22 February 1877, The ‘o*wa*d‘ng lez
advised ITEL that the WCC was curtaiiing further _“s*a‘la :ion
cf ITZL disk drives. :

The WCC zepcri fefines five mesasures of perfcrmance (see
Table I-1) ané uses them to evaluate the disk drives. The
addendum defines an edditional measu-e of perZormance (see
Table I-2) and uses it, along with the o'iqinal five mezsures,
to evaluate the &isk drives. The WCC r:z2port assecsts that
the ITZIL eq:i;nen“ cugraded the WCC ccmputer system more
than IZM eguizment and thzt this degr da*loq was a kbreach of
tha Mandatory Reguirensenis Cnntracgct humber OS-00C-50022.

1. s o ; SRR

Both the basic zepc—t ané the odden.in are subseguantly
referred to as the WCC zepnrs. -



PERFOPMANCE )

'ZASURZ WCC REPORT DIZFINITION
IPL This unscheduled loss of the cperating svsten
affects the ontire "signed-cn” community ol

e : e i i —- —-_uSers.- In the-case 0f WCC, an averige IPL—-— - -

reguires 20 minutes recovery time.

Herd Fail This error on a drive results in the user's
job abnormally tecsminating. If a hard Zail
oc.urs on & sysienm pack, the system will be
brought down and an IPL will be rezuired.

Scft rail This errcr on a érive is ultimately recovered
either by scftware or hardware. The systen
attempits to comzlete the read or write

activity that generated the scit fail belore
ternminating the job under a hard fail condition.
¥hen such termination occurs, the soft fall
counter reverts to the number it held belcre
the activity was £first attempiad; and the hard
£ail counter is incremented by one.

Incidants These are &ll the errors recorded in LOGREC
that can be traceéd to a single cause and
recorded as one incident from the time of the

, first errzor occurrence until remedial action
- has bean taken. Any error that occurs
aZter the vendor's custcrmer engineer informs
WCC that the érive is available for use is
recorded as & new incident.

Dovatime Hours These are downtime hours atwributeble to &
given comgonent. Time begins accumulating

wnen the device has ar. errcr condition. The
device is then varied off-line, and the respon-
sible customer engineer is nctified. Downtime
ends when the component is deciared "Zfixecd"

Ly the respensible customer engineer.

WCC REPORT PERFORMANCZ MEASURES DIFIRITIONS

TASLE I-1

\,



ARFORANCE
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PZPORT ADDINDUM DETINITION

Sys .em nVZ flabilicy

1is periormance measure is computed

S Ty gividing -hctuel Drive Uptime by.. _ .__

Scheduled Prive Uptime.

Up

Uptime,

rive

Actual Drive
time is comsuted by subtracting
Drive Downtime Irom Scheduled

On 4 March 1577, the GSA Contracting 0fficer, ADP Pro-

curement Divisicn, issued
2tout the WIC repore. He
breach of Contract humber
continued zefusal cf USDA

ecticment with ITIL ecuisment constituted & breach of Contract
Rumber CE-00C-30022, and a violation of FPR 1-4.1107-7 and

FPYR 101-22.403-1.

Aftar GAD wes asked 0

reguested
review process.

b=

-t

~

RCJECT OBJECTIVES

The okbjectives of the

of the data contained in

that FEZDEINM zrovide technicel assistance

ehn

-

RTOPMANCE MZASURE DZFINITION

TABLE I-2

his ‘Lnd‘ncs ansi ce;e-mxﬁu*‘cn

ccacluded (l) that ITEZL was not

CS-00C~50022: anéd (2) that the
ple) *eplace their installed I3M

review the situztion, GAD

FZDSIN project were (1) +o evaluate
the validizy of the WCC reporst, (2) to verify the accuracy
e WCC report, and (3) to attempt

to identify the performance differences between the ITEL

and I3% disk &rives (in oaly the performance aresas identif
by the WCC report) ané cetermine the reasons Zor sugh éif

Rlehough the GS: Co“--acbzng 0ificer, AD? Procurcment

:iv.;;cn, =ad cde<ermined 4hat ITEL wes not in breach of

contract, GAD rezuested that FEDSIM evaluate .he validity

the WCC regors. WCC hacd cdecumented their belief +hat 1T

+0 the

in

ied
fer

encecs.



wvas degrading the performance cf the WCC ccmputer systenm.
GAO wished to det e-m-ne whether the methods used in the

rezort were valic, the methods vere valid, zelief night
be obtained even th:ough ITEL was not held in breach of
contract. :

GAD reguesteld that FETSEIM provide technical suzport +o
verify the accuracy of the cata in the WCC repo-.. There
had been much controversy ove:r thé Tepost and, even if - - -+ - —o-s e e
TEDSIM determined that the methods used in tn- report were
valid, there might still be doubt tiat the actual data in
the repcrt were valid., GAD therefore wanted an unbiaaed
seview of the source catz frcn which hhe WCC zeport data
were obtained,

GAO rezuested that FEDSIM de:e:m.ne the pericrmance - !
differences between ITIL aﬁd Iam the WCC. Sinc:+ WCC
personnel believed thas pe:fcrmance difZerences existed
between I3 and ITZL disk drives, GAO wished to determine
the basis for this belief--regarcless of the validity of the
WCC report. ITEL disk drives are installed at many other
Federal computer sites, and GRO was aware of no other
computer site that had issued a report asserting that ITEL
equipmen: pe:fc:med less well than IBM. CAO therefore
reasoned that, even if ITEL ecuirment periormed worse than
IBY eguipment at WeCe, ccnditions unigue to WCC might be
respo“s-ble Zor the pocrs pexrlormance. GAQ wished to icentify
such conditions if any exist ed GARO and FEDSIM realized
that this ok ec ive might not be met beczuse of the short
time allowed for the project and that the chjective would
not be met unless a2ll relevant WCC data werz macde available
to FEDSIM in & timely manner.

C. STATEMENT OF WORX ] -

To accomplish the objectives cf this project, FIDSIN
identified four separate tasks. These 4tasks are summarized
below and cdetailed in Section II, METHODOLOGY.

Task 1 - WCC Reoor:t PReview. FEIDSIM was to review the
results ¢ the WCC report in order to determine its validity
and was to determine (1) if the cata presented were justifiable
and relevant, (2) if <he analysis methods were appropriate,
and (3) if~the correct co.clLs~c s were derived from the
data and methods.

\



Task 2 - Veriiv Accuracy of WCC Pesort Data. TFEDSIM was
to review the agcuracy oI the cdata in the WCC report both by
analvzing the actu2l data presented and by reviewing the
scurce docuvents from which the WCC report data were obtainesd,

Pericrmance Comparison. FEIDSIM was to analyze

z rovicded by WCC, attempt to assess the. . . .
performincée c¢iIZerences between the ITZL and IBM disk drives,
and at+empt +o cetermine the reasons for whatever

performance cifferences were Ifound.

mack 3 -~
‘+he source ¢

-
=
-
- e
-l
-
-
a
-

Task 4 - Prciect Reoert and Briefinc., FEDSIM was to
Frecare a Fuinal Project Report that summarized the resulis
£ the studéy. This document is the result cof Task 4.
FIDSIM has also orepared a b

i
iefing that will be presented
i

r
£0 GAQ management afier the final project report is delivered.

D. TIMZE SCEZDULE

EDSIM begsan this prcject on 9 May 1877 at the first
GAO/TEIDSIM leeting. The weeks of 9 Mey and 16 lay were
spent reviewing the WCC report, meeting with ITEL and WCC
e2l, ané reviewing WCC source documents. FEDSIM
documented the results of this project by writing this Final
the week of 23 May 1977.

E. DPRIMARY PROCICT CORTACTS

During this preject, TEDSIN dealt with personnel £from
three separate crcanizations (see Table I-3).

F. ACXKNOWLEDGZMENT

FEOSIN thanks Mr Kurt Matlock (GAQ) for the outstanding
suppors he provided during this preject. Mr NMatlock arranced
meetings, acted as liaiscn betwezen the four organizations
involved, and.provided FEDSIM most of +the project background
informz4ion., Since this project was very short and involved
four separate crzanizations, the potential for serious
rrotlems was great., FIDSIM credits Mr Matlock's outstanding
coozdination with preventing such ;oblems.

"
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IZI. METHODOLOGY

The basic purpose of this project was o review vhether
crives degrecde the wcc computer when compared to
cives. The WCC repor:t was crucial *o the WeC
asse.:ion thet ITEZL &isk drzives cegraded pe:fo:mance.
- TEQSIN therelore reviewed bosh she validicy of the methods
and the accurecy of the data i. the WCC report; but, because
FEDSINM éi< not wish to be conszrained to consulting oanly the
Tepost, it met with both ITEL and WCC personnel. The
purpsse ©f these meetinss was ©o gain additicnal insishs
ints bagkeround and dezzil thes might not be covered in the
TepSrt., TIDSIM elsc reviewed many of the source documents
Zxom which the WCC report had teen prepared. WHCC pla ned ¢
crovide 1‘“"S"‘ surnary reporss Zrom EREP end ousput fronm the
Relimbilice LS so‘~"are. IPZP is the report providec
frem the :32 SYS1,LOGR=EC file of error records. Reliabilicy
Plus~-sofzware c’ vided by Reliahility Research, Inc.--analyzes
SYS1,LOGRZC data.) FEDSIM was <o use *hese sunraries so
that it weould understand betier the effects of ITEL and IBM
disx drives on <he WCC's performance.

A. REVIEW CF WCC REPORT

FEDSIN reviewed the WCC report ¢o determine (1) whether
the statisticel methods used were appropriate a“d correct,
(2) &£ the ne.Ho_ cf uniformly applying the selected performance
measures ¢n a "per d::ves per month" basis was valid, and
(3) the mazcnitucde &nd actual szg 1ificance ¢f the performance
values shewn., The ICC °epo was also carefully reviewed to
deternine (1) whether the com putations in the report were
accurate and (2) if the data eclements within the report
correlated with cne anothe- &nd with deta obtaiued from
other WCC sources., TFEDSIM reviewed the VCC repozt during
the weeks ©f 9 May and 16 May 1977. The FIDsIil bersonnel
who reviewed .the VWCC report included erperts in ranagemen*
reviews of data processing ins<tzllations and experts in
camp"*er periormance evaluation, The repor:'s statistical

ethods were, reviewed by Lwo FZIDSINM personnel with doctorxl
&eg:ees in ;:cgab-l;ty and statisti:s, and in operations
research. '

B.® MEZTINGS WITH ITEL AND WCC PERSCNNEL

FEDSIM met with ITEZIL and “c persunnel (see Table II-l)

ts discuss <he backgrcound of the ¥CC rezors, (2) to ‘
solicit crinicns and clarificazion of <he methods and validity i
of the WCZT repors, and (3) to gather reports from those who 5

¥ oanlnl >



(3

had perscnally observed the pers rmance of ITEL and IBM

disk drives and might have noted reasons for performance
differenves between the two., TFEIDSIM felt that the last
pu.pose of these meeting was particularly important, because
the real isgue wes whether ITZL disk drives pericrmed less
well than IBM éisk drives. This issue should not necessarily
be decided solely on th2 basis of a potentially deficient
report. If pexicrrance differences existed be:ween ITEL and

IBM disk érives, WCC might not have documented these differences
-with & techniceally sonﬁd nethod, buﬁ_;bg_g;ffe:eﬁces would
nonetheless exist., TIDSIYM hoped ¢t the meetings would™ =~ = -

provice additional 1nsigh‘ about ¢ 3 daily cperational use
£ ITEL versus IBM disk drives anl about deily observations
of such use.

DATE PERSONUEL IN
' ATTENDANCE
12 May 1977 FEDSIM: D. Deese, T. Fasso
' GAO: K. MHatlock
ITEL: 8. Topercer, J. White
13 Mey 1877 FEDSIM; D. Deese, T. Fass2, 3. McKen:zie
GAO: K. Matlock
wee: T. ¥uhn, A. Borough, D. Bearfoog,
D. Flynn
16 May 1977 FEDSIM: D. Deese, T. Fasso, B. McHKenzie
ITEL: M. Hebel
18 May 1977 FEDSIM: B. McKenzie
WCC: T. Kuhn, A. Borough, D. Flynn
20 May 1977 FEDSIM: B. McKenzie
. WeC: h. Borough, D. Flynn

. MEETINGS WITH ITEL ARD WCC PERSONKEL
TARBLE II-1

C. REVIEW OF WCC SOURCE DOCUMENTS

FEDSIM reviewed the source documents available a¢ WCC in
o:dc' to verifly the reported cata for IPL's, incidents, and
downtime hours. These reviews ware conducted at WCC cn 18
and 20 May 1977. WcCC also provided FEDSIM manual error
logs that were comriled £rcm daily ERCP repor:s.

8



D. ANALYSZIS OF TREP SUTUIARIES AUD PELIABILITY PLUS 0"”PﬁT

7CC w&s to provicde FIDSIM monthly summaries from EREP
and Zrom Relizhiliey ?lus scizware. These s'mna*ies were to

be rroviied Zcr the period covered by the WCC repors (June
1976 throush Jaw"a*y 1977). WCC planned to provide .hese
_sumnzzies on 16 May 1877 so that FEDSIM could properly analy:ze
the cata du:;n,'-“a- weeX. WCCTWas rot ableto provide—the-
swnmaries as planned; cperating system problems and data
erzors in the ERZ? tapes p*evented the timely delivery of

the summezies. These problems are discussed further in
Seczion :Z:, CONSTRAINTS.



A. TIME SCHIDULE

,The majol cc. traint to thi
from the project's inception ¢
“in Table III~-1l shows-the proile
naecessarily limiced the projec

this project was the shore tine

o its cempletion. The scheaule
cs's-key-dstes. _This schedule _
t's scope aad detu.-.

s P

\
-
L]

DATE PROJICT ACTIVITY

9 May 1377 Tirst TEDSIM/GAO meeting
12 May 1977 First TZODSIN/GAQ meeting with ITEL
i3 Hay 1977 First TIDSIN/GAQ meeting with USDA
19 May 1977 FZDSIM received ERZ? Summnaries
27 May 1877 FEDSIM delivered Final Report to GAD

KEY PROJECT DATES
TABLEZ III-1
B. PPROJECT SCOPE

The scope ¢f this project was limited to the WCC. No
attempt was made to expa- " the project so thet it would
inclucde data from other .8M System/370 computer sites that
had I3M and ITZL cisk ¢rives. This constraint was reason-
able consicdering (1) the limiczed time schedule and (2) that
the issues had been Zormally raised only by WCC.

C. PERFOPMANCE AREAS

This prcject examined on-y those measures of performance
advanced by WCC (i.e., IPL's, Eard Pails, Soft Fails, Incidents,
Downtime Hours, and System Availabilisy). Although FEDSINM
recognizes that many other areas could have been addressed,
tirme considerations precluded exhaustive analysis, and the
zreas advanced by WCC vere ac.ually the cnly ones at issue.
Performance consideraticns other than these are triefly
discussed in Section YV, CONCLUSIONS AND RECOMMIIHDATIONS.

10
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D. UTILITY OF WCC-PROVIDED DATA

FZOSIM inisd xamined Reliability Plus software
= &t the 13 May 1377 ﬁeeting with GAD
cn "evealed inconsistencies between
he da_a in the ¥C 2rt, Reliabllity Plus software repor:s,
_and,* f”’? *npc:ts.-n"c ﬂe'sown 1.were unable_to _reconcile _____
these diife*ences, bus *Hey felt that the IZRTP and Reliabilisy
Plus data perhaps cid nct cover the exact periocds represented
in the WCC report. WCC personnel also felt that the EREP
ané Reliabilizy Plus daza might be f:agman.e’v, gince they
were extracses from taxpes thas contained a2 number of errcrs.
These errcrs would have caused tipe recorés to have been
rejectel or ciherwise improperly p*ocessed.

0

WCC prcposed 4o reprocess the tapes in order to provide
mon:hly swrmary TRIP repores and Reliability Plus software

repors This would be done by (1) using identiczl input,
(2) cove--ng the ei;%:-ncn." period represented by the wcc
*eps.., anéd (3) {ding the reports in exsact o achly

incremen<s, .“esa da*s were to be provided to FEDSIM for
analysis on 16 tey 1977.

WCC did no: provide FIDSIM the data on 16 May as planned.
The histo:ical data torpes apparently contzined many errors,
and the WCC opereting system had been changod sinca the
tapes were creatsed, These two facters caused c0ﬁside'aale
delay in the planned dalivery of LRIP summaries and Reli
biliszy Flus sof:ware reports.

When WCC fin&lly did provide the summaries on 19 and 20
May, FEDSIX found no correlation setween the EREP sumnaries,
the Rel;abzl;: Plus sof:ka*e, and the WCC report. Data
thes posed’y covered the same periods were inconsistent.
Close examination revealed (1) that the 2aza were not always
for the 3Ene periods, (2) that the data were fragmentary (in
that saveral nmonths were represented by cnly 6 to 10 days of
data), and (3) that Reliability Plus software repcrts printed
the Reliability Plus executicn dezte rather than the dates
represent ed by the redorted cata., These problems rendered
the reports aand s wmmaries useless for FEDSIM's analysis,

The hard fail and 8of+ £ail data in the WCC repor: had
been compilel Irom manual logs prepered Irom cally VR;P

reports, Since the ZRI? summaries p*ovz:ec FEDSIM were of
no value, FIDSIM was unable to verify the accuracy of the

-
-
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manual logs. FTEDSIM did £ind, however, (1) that the method

of reccrding hard Zazils wes inzonsistent with the WCC repors
hard Zail éefinicion and (2) «hat the solt fails were inconse~
cuential &s 2 perfcsmance measutre. These Iindings are
discussed in Sestion IV, RESULTS.

12
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2 (ﬁl -)-l + (1 -l)sz)

ny + By - 2

angé cegrees ¢f freedom:

TEDSIM also chiects =2 (1) the "per érive per menth”
assumszicn usesd 2s the basis for <he comparing IZM and 7o
I > 3

disk drives end (2) the method cf evaluating the rejected
hypotheses that trea<ed 2ll pericrmance measures egually
"he "per c&r 've :e: mcn:h" chbjection is discusseld se;a: <
this decun ne ecuzl treawment cf all performens
measu:es is c-ea 1 ;:aa“'ca*‘a:e. For exa:ple, an I
causes significanzly mcre cegradation than 2 soft fa
fact, according tc data p.2sented in *“e WCZ repcry, an IFL
deg:ades the syscen ”o*e +han 3.5 x 10" times the cdegradaticn
caused by a soft fai The net Ho~ c‘ evaluating rejected
hypo theses ncn he’ess consicders IPL's egual to soit falls
in terms cf system performance ceg:ada:ion.

1.
.

-
o

B, VALIDITY OF "BIR DRIVE PIR MONTH" RIALYEIS METHOD

Vs o Lre Vit o o - i - e

The degradaticn measures are ;:esen:;i as "per drive per
month" values throughcut <he WCC repor:t. The monthly
totals fcr each measure were divided bv <he agzrepriate
number of installed drives o cbtain a "per drive" averzge.
Except for the men<th ¢f June 157€, <he WCC tomputer censer
had 32 ITZL <rives znd 64 IBM _-i.es. uring June, there
were 16 ITEL and §0 IEY érives. ® Such events as IPL's Eave

Lq"'vale". ffects cn svsten perfsrmance, zegardless of wiha
se of crive causa tham. GHowever, the f st that there are
“1~~“a’ runers ¢ ITZL and IsM drives results in une M

"per drive" average values. For example, cne IPL c=

-
-
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" method of comparing data makes ITZL
zr werse for events that eguivalently

rmanca. - e e - -

I3M Gisk eguipment resulis in a 0.016 (1:64) "per drive per
ncnth" average value, whereas cne IPL caused by ITEL disk
ecuipment results in a 0.031 (1+32) "per drive per month"
averace value. These average gata, vhich are used to
compare degradaticn, are thus biased in Zavor of IBM. The

o

-3

e

decradation caused by

The WCCZ repecrt asswmes (1) that
errcrs can be uniformly éistributed among all the disk
érives ané (2) <haz errors can be evaluateld independently of
the usage of the device. TFZI3SIM believes that neither

assumstion is corregt.
‘ ?

The Zirst assumpiion could cbviously be misleading i it

were used as a basis for calculating total system degradation.

he effect on total systen perfcrmance of a large nutber of
errers on one éisk drive might be significantly different
+than the eZfect ca systen performance of the same number of
errozs unifernmly distributed among all disk drives. To
illugzrate this. difference, TIDSIM found that 761 of the 840
ITEL hazd fails” in August 1574 occurred on one drive

during a2 40-minute period. The inference in the WCC report
that each of the 32 ITEL drives averaged 26.25 hard fails in
August 1576 is a2 ccompletely misleading conclusion about

totel system degracdation.
~he seccné objectionable assumption in the WCC report is

that device erzors are unrelated to device usage. TZDSIM
disagrees with this assumption. Two examples illustrate why
isage cannot be ignored when evaluating device errors.

irs+t, consider a device that has little or no usage; few,
any, ecro-s woulé be associated with this device because
was used very little. Very low usage will therefore
restl: in a low errer rate. (This usage characteristic is
ccmmon im compuier installations with many disk dérives.)
Seccnd, consider a device that computer operators know has
errcrs. An cperator's natural tendency is to put active
files on more reliable érives ané, if possible, to avoié

)

e joe W 0
ity ,

using the failing érive. HKnown error conditions can therefcore

resuls in very low usage. These two examples illustrate
TEDSIM's belief that both usage ané errors must be analyzed
on 2 per componeat basis--not on the basis of a uniform
cistribution. ’

n8IM also found this count incoasistent with the
srt definition of hard fails.

FZ
2~
cC rep

3 15

A PO g b # revras o
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C. MAGWITUDZ END ACTURL SIGRITICENCT OF DATA

The WCC report showed selected performance measures
cistzibuted ":ifc:m-y over all frives a2nd presernted statis-
tical results to eithexy three cr four dec.ral places.

TEIDSIM has al-escy cdocrumented iis chjecztion £€ the basic
“per drive per month" asproach to anetlysis. Not only is the

analysis a:p:aafh invalid, but the data display technigue

tsed tended =5 confuse ‘eaae:s about the accu¥acy (eI actual

zagaitude) of the values shown. No one FEDSIM interviewed

nhad guestioned the data, ZIveryone assumed that they we:e
correc: si.ce thay were ~*ese“.e* with four~decimal-pl
srecision., Tew even ues:iOﬂed vhether the daca va-"°s wera
.arge enough 0 be sign;f;can cr were +00 large to0 be
rezsonable, )

/

l"

EDSIM muleiplied the WCC report values by the agsr
sriate number of IBM and ITNL éisk drives ins+<alled 2= "CC
in order to compute the actual values (see Takle IV-i and
Table IV-2)., C“These tables zre referred %o later in <thi
Teport, where iz is shown thzt several of the actual values
in the WCC report are so lerge they azre unreasonztle {ans
inccnsistent w;-h wCC's defzn:tz 5} or so small they are
incenseguential and should be ignored.

2. ACCUPACY =ND CORRELATION JF PERFORMANCE MERSURES

3. Initial V-osram Loads (IDL's)

The 1I?L's caused by ITZL end I3 disk cdrives were
manvally recorded and uszas by HCC as one measure ol the
eflectiveness ¢ the instzlled ecuipment., FIDSIM reviewed
the souvrce cdazta that were Lsec to develcp the VCC regzore:.
The data shsved that ITIL had been cha*ged with 32 IPL's
and IBM had been cna*geﬂ with 13, No prchbizams or incsnsis-
tencies were observed in the manner in which IPL's were
resclved anf charged +o each vendor.
The source data revealed that 16 of the IPL's charged to
¢TEL occurres during a two-wzek pericd in late Septemzer and
arly October and that they vere caused by a £a2iling contseller,
Zhis controllier was cubseguently repiaced by ITEIL. inc
that replicexent, the numbers o IPL's charged o ITZL and
IBM ecuipment have been comparable. .

16
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HARD SOFT DOWHTINE
MONTE I®L's TAILS FAILS INCIDENTS BCOURS
<

Jun 2 1 809 29 26
Jul 0 2 5 10 27

" TAug [ Y | TR TTTT T 28T
Sep 1 3 22 47 28
Oce 5 0 13 17 24
Nov 2 120 23 22 a9
Dec 1 1 €1 2 12
Jan 0 0 107 5 19

/
ACTUAL PIRTORMAICEZ MEIASURES, IBM DISK CRIVES
TABLE IV-l
HARD SOr? DOWNTIME®

MORTE IPL's FAll FAIL INCIRZNTS HOURS
Jun 4 0 237 12 5
Jul 3 186 755 64 31
hug 3 840 50 53 122
Sep 9 97 © 187 19¢ 33
ct 8 3° 137 72 25
Nov 1 10 143 136 le
Dec 2 7 €S 12 18
Jan 4 2 1059 15 20

*"I1ZL DCwnt.oe HOUZS nave Deen COr-ected 20T Decemoer

and January.

ACTUAL PZRTORMANCE

TASLE IV-2

17
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reported -ﬁ the WCC report are nct
consistens wi reoors's definition ¢f 2 hard fail,
The harc fail cet2 that are presented therefcre canncy be
used to determine whether ITEL disk drives pericmnm less well
-han IBM.

The WCC reporxrt cefines a haré fail as a éev ce ers
thet has the elfect cf cansxng a user job on the sys-em te

be cancelle‘. A count of hard fails, as fefined, would be
one measure the nunbe* of jobs adorted because of gavice

errors. If ¢ e devi ce hav.ng ersors was & svstem pack, a
hazd £2il would result in the loss cf 2ll jobs iIn the
system when the syst m was cancelled; an IPL would then be
reguirel to reinitialize the system, and s,ﬂe ntmber ¢ jobs
worlé have to be reszarted. A large count of hard Zails, as
defined, wouléd rezresant a sericiis problen,

Tebles IV-1 and IV-2 show the actual performance Zeasures
for I3M and ITEL éisk drives, TFor some ¢I the months shown,
the count ©f hayé fails foxr both IZ¥ and I7ZL is extremely
large (I3M: Nov=120; ITEL:Jul=lE£6, Aug=84), Sep=97). TE2EIH
questioned the reascnableness of these counts of hard fails;
the ITEL Au~Ls~ va’te cf BL0 translates to over 27 hazd
tails per average dayi After examining the IRE? sumsary
reports WCC .provided, TEIDSIM courld not £ind 840 hard Zails
in Aucust; in fact, TEIDSIM coul‘ f.nd only two ITZL hazd
£a2ils in the incomzlete ERS? summaries anéd 36 ITEZL hazd

. fails in a report .frcm Reliability Plus software that exe-
: cuted 7 Septerder 1976 (and presumadbly processed August
* data). After checking detailed, daily EFZP reperts, wCC
personnel located 761 hard Zfails that occurred curing one
40-minute period anc were associated with a system spool
. pa-k. Cleaxly, the system was not cancelied 761 times in
ne 40-x=inute period. (The WCC report indicates thact an
ave:age IPL after +the system is cancelled rezuires 20
minutes ¢o recover the system.) The WCC *epcrt listed 761
"hard fz2ils"™ when only one (by the report's definitica)
should Lave been included.

AZier some aiscussicn with TEDEIM, WCT indicated <their
belieZ that the computer svstem would atiempt £0 recover
from permdnent dexlce errors associated with system zacks
(for some "ﬁ?nown number of attempis) until either a successiul



z/0 cperaticw vas coms

leted cr the syst ten was cancelled.

These attempts vould obviou sly be made recardless of whether

the sys-em Pack was on

I2M or ITEL,

WCC éid not iéeﬁti:y the conditions under vhich large
"hard Zz23411" counts wers atiridbuied t0o IBM or ITIL., Hcowever,
siace (1) the monihs cised earlier are credited with un-

- - —._Teasonably larze coun

15 .and (2) it has been demonstrat=22d8. .

that, in Augus ITEL was er neously credit ed with 761

®haxd fails,' “‘DS'V gi

iscounted the WCC repors hard fail

data and reviewad the manuzl logs WCC had p-eaared £rom
czily ERT? repcris. This review is discussed elsewhere in

this &ocument.

3. Sof: ls

"y

2

A s0ft fail resuls
the I/O0 operation must

s frcm an uncowple.ed I/0 operation;
be retried. A soit fail therefcre

essent;a’ly *e::;:es another 1/0 accers. The worst case

time for both IZM and

operation is a::rcx.na
complete rctation -o T
2ull-4-zck reaé). The
I/0 retry on the VCC c
Zach soft Z2il thus "¢

ITZL disk drives +to perfom this I/0
~ely 33.3 nilliseconds (assuming one
sositizca the read/write head and 2
softwares cverhead necessary for the
ccmputer is potent 1a11y 0.5 milliseconds.
egrades pericormance” by as nuch as

33.8 rillisecends., Tabkle ;V-3 shows the maximum total

monthly "overhead” cau

sed by the number of IBM and ITZIL sof

fails :epo:ted in <he WCC report. Aas Table IV-3 shows, the

monthly total sofs fai
. 5.27 and 11,12 seconés
- small «hat it is nect c©

perfcrmance measure.

Cleaxly, any number

evaluaticn ¢ perlorma

measures depsnds oa suc

weicht of a cevice is
c:ocessing installatio

ls Zor all IBM and ITEL drives averages
' :espe:tively! Thaee values are so
lezr why ViCC selected soft fails as a

of measures could dbe used in an
nce. The selection cf specific

n variables as environmen: (e.g.,
relatively unimportant to most data
ns but becomes critical with, for

example, airborne compu*e*s) and the magnitude of the

measure, (e.g., scft fal
meas"- when they occ
performance measurse wh

ls are unimportant as a per‘ormance
ux znfrequeﬁ ly but become an impor:tant
en the f£recquency is large).

3Howave- soft

ils may be important as an 2id to customer

engineers *ec**‘lecs oI their magnituce,.

-
-
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64 I3M DISX DRIVES 32 ITZL DISK DRIVES

KOMZEZR OF SZCONDS OF NUMZER OF SZCO4Ds oOF
MONTH S0TT FAILS "OVERIEAD" SOTT FAILS "OVIRHEXD <
Jun 76 809 . 27.34 237 8.01
Jul 76 9 0.30 755 25.52
Aug 76 7 0.23 50 1.69
Sep 76 218 7.40 87 ‘ 6.32
st 76 13 0.44 137 4.63
Nov 76 23 0.78 143 4.83
Dec 76 61 2.06 . 65 2.20
Jan 77 107 3.62 1059 35.78
Average 156 5.27 329 1l.12

MAXIMUM TCTAL MONTELY "OVZREEIAD" CAUSZID 2V SOFT TAILS

TABLE IV-3

The number cf soft f£z2ils associated with disk crives z¢
WCC was very small, 3y contvast, source documents showed
several hundreéd times more sofs fails associated with tape
than with aisk drives., Although FEDSIM believes that the
tape units rerresent a serisus problex aT WCC, FEDSIM
cannot understans why WCC chose soft fails a2s a measure of
disk drive periosmance, :

4. Incidents

FEDSIM compared the count of incidents in the WCC report
to the manual logs maintalned 2t WCC. The repcrt was consistent
with the éata in the manual logs., However, TEDSIM found
several problems with using the number ¢f incidents 2s an
indication of systen degradation, First, there is no correlation
in the WCQ zepor:t betwsen (1) incidents anéd (2) the hard .
fails, scft fails, or downtine degrzéation measures. It s
therefcre impossible to determine the severity or duration
of an incicdernt. Seconé, there is the guestion of ecguivalency
in systen cegradation. Incidents may zesult from either
haré fails (permanent errors) cr soft fails (temporary

’ -~
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duracicn of incidentz. Incidents can therefore be considered
only indicascrs rather than measures of sysiem mmmuamw ion.
.

&

t is ccnsecvently reaningless to compare incident counts
or IBd and ITEL,
!
» . ' f

5, Downtime Hours

t

One measure of the effectiveness of each vendor's mwmx
drives is the 2mount of time the eguipment is qu,wwuwm 2o
use. The WCC report usei the inverse of th> eguizment
m<mhpwuwwwn<nnmor:¢v3m heurs--2s a reriormance measure.
FEZDSIM attempred to validate the very high ITZL downtine
mwnzqmm no:. raed in the addencdunm to the WIC report. TZIDSIM

iscove 1mn that a éifferent method had been used to prepare
nJ| aéiendun data than hxd been uced to prepare the
initial repecrt. The WCC used information extracted Zrom the
Dailv Trouble Reocris to uxm«u«m the eguipment downtine
summaries Zcr each vendor Zor the initial :nn report. The
downtime czta for ITIL repcrted in the acddendum were extracted

rom the ITEL Problem Reports, Those reports consider eich
mpmr rive attached to & controller to be "down" if the
consre meu is écwn. This method effectively muitipliles the
cen<rollexr downtine Uc the number of attached éisk drives.
This method was not 1i@ because (1) similar data were not
available Zor IZM ﬁmJ nuum were von usei) and (2) the
entire s+rins of ITZL disk érives is not édown simply because
a2 ccatrcller is cdewn (since ITEL has dual port nmcwuwwwﬁ%u.
(z1% Jormv all ':m medules of disk are avzilable throush &n
alternate port the controller is down, the systen nocwm
um cegraded ro wJ uidetermined extent if a nigh use systea

ile were resident cn a2 string being accessed through an
alt ernate wo-t.v Tablie IV-4 shows the original and recomputed
downtinme cate for the two mocaths described by the aéddendum,
The reccm>utations were based on comparable records and
methods,

\
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ORIGINAL ADOZWDUN DATA RECOMPUTED DATA

HONTE Iz . ITEL I3M . ITEL
Dec 1976 ____ 8.5 1087 12.0 18.2
Jan 1977 16.7 S 122.3 19.3 20.4

COXPARISON OF ORIGINAL AND RECOMPUTED DOWNTIME HOURS
4

TABLE IV-4 !
6. Svstem Avellabilitv-

The addendum to the originel report added a sixth mezsure
of svstem deg'ada n-="systen avzilabi ity." In reviewing
the data in Table I;’a of the addendum, FEDSIM found that
the calcutlations fcr ITIL system ava‘la‘ilitv erroneously
used the nunber of incidents Irom Table Ia in the woC repore
ather than zne 1.ZL Gownzime hours, The WCC repor:t therefore
con.a:*ed the incorrect conclusion that there was 2 significant
difference betwzen I3l and ITZL system availability,

E. FEDSIM's RNALYSIS OF WCC MANUAL 1LOGS

FZDSIM reviewed the WCC manual logs to verify the accuracy
of the WCC report haré fails data and to identify any unusuvally
large counts of hard fails. FEDSIM found minor differences
between the data preseﬂ ted in the WCC report and the manual
logs; the WCC report attributed 1173 hard fails tc ITEL,
while FEZDSIM could find only ll42.

FEDSIM found seven occasions vhen more than 10 hard
fails were recoréed for a single device in one day. Thes2
seven occasions accounted for 1056 (cr 92.5%) of the 1142
hazd fails. t seexs unreasonable thas these hard fails
actually caused 1026 jobs to be terminated abnormally. In
fact, as discussed earlier in this document, 761 of the hard
fails occurred du*;ng one 40-minute period. ZDSIM 2also
observed that six of these occasions (and 1024 haxd fails)
occurred during the ITZL accep:tance test months of July,
August, and Se:-embe- 1976, To obtain a meore *eascﬂable
assessnment of the possible deg.ada:zon caused by ITEL hasd
£a2ils, FZDSIM reduced the number of harxé fails for each cif
these seven cbservations to one (although any reasonable
sm2ll number would have sufficed).
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igure IV~1l displays the hard fail counts FTEDSIN extracted
frenm the manuel logs and the adjusted counts, TFigure IV-1

clearly shows thet most (1106 or 96.8%) of the haxrd f{ail-
occurred during the ITZL acceptance test months. Alter 2
acceptance test pericd, hard fails diminished to the po...t

T 7T T TeRES they weseé Inmsignificant., - The adjusted-hazd-fails-- -
(Gashed line) totaled 924 for the eight-month period. They
reached a monthly high o 33 Quring August 1976. There were
only four haré fails recorded Zrom October 1976 through
January 1577.

] L
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e = | '

= 500

o 400

o 300

& 200

= 100
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3 ol Jil AUG sz? oCcT NOV DEC JAN

ITEL HARD FTAILS
FIGURE IV-l

FEDSIM summarized the hard fails for each disk drive in
order to determine vhether errcrs were uniformly distributed
among the ITZL disk dérives. The results (see Table IV-3)
show tha4 hezd Zails were not unifozmly éistributed. 1In
face, 66.8% ¢f 2all hard fails occurzed on one drive and
£9.9% of ell exrors occurred on four drives.

v

. TACTORS RFTEICTING DISK DRIVE PERFORMANCE AT WCC

One obiective of ¢his project was to determine rexzsons
for performance differences bestween ITEL and IBM disk drives
at WCC. Since TEDSIM was unable to identify meaningful
ocecfeormance éifferences betwveer ITEL and I2M, this objective
was only pertially achieved. EDSIM &iéd, however, identify
three fz2ctors that woulé cause performance édifferences
(eizher real or apparent) between IBM and ITEIL disk drives.




PERCERT OF CUMULATIVE

DISK DRIVE TOTAL ERRORS PERCENT
580~ ——— - - ————— 6648 Y 1 - S
588 9.6 76.4
581 7.6 84.0
56D 5.9 8S9.9
566 3.5 83.4
56F 1.3 94.7
562 1.1 95.8
563 1.1 96.9
568 0.6 '97.5
583 0.6 98.1
58F 0.6 '98.7
587 0.4 99.1
582 0.3 99.4
589 0.2 99.6

FREQUENCY DISTRIBUTION OF
ITEL HARD FAILS

TABLE IV-5

1. ITE] Acceptance Test Procedure at WCC

The azceptance test period is that period during which a
newly installed piece of eguipment must meet certain levels
of pezformance for & prolonged period of time (usually
thirty days). A% WCC, the acceptance tests were run in 2
serial mode on each lot or shipment of ITEL disk drives.
Each shipment had to pass acceptance tests and be signed off
as accepted by the WCC before the next shipment could begi
acceptance tests.

Mz Thomas Kuhn (Director of the WCC Data Center) stated
at the 13 May 1977 meeting that his acceptance test procedur
was designed ¢o utilize heavily the equipment undergoing -
accegtance tests, uring the test period, high activity
files were placed on the ITEL érives, and special prograns
were run that heavilv accessed the ITEL disk drives. The
purpose of this heaw& use was to ensure that, if the eguip~

ment were defective, ": would fail during the acceptance

tests.
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mo- pf-0ctober- 19764 — The-HWCC reguired that the replacement .

Lots 1 and 2 of the ITEL disk drives began acceptance
tests on 17 May 1976 and were azccezted on 17 June 19876,

Lots 3 and 4 began acceptance tests oa 12 July 1976 and were
accepted by the WIC in eaxly September 1576 (exact date no:
vailable), An ITZL contzcller started failing during the
last week of Saptember 1976 and was replaced the first week
centroller undergo accepiance tests. The replacement con-

troller wes accepted on 2 November 1976. .

Much of the cata contained in the WCC report were gathered
while the ITZL ecuipment was undergoing accepiance testing.

2. Loca<ion cf Svstan Packs : !

A device error has its most serious effect when it
causes the system to be cancelled and results in an IPL,
This can ocsur when the device erxor is essociated with a
system p&ck. Obviously, the nurnber of IPL's attributed to

ither I2Y cr ITZIL can be directly iniluenced by the place-~
ment of the systen packs,

ITEL persennel incdicated they believe that system packs
weze located on ITZL disk drives during the months when ITIL
was credited with a relatively large number of IPL's. WCC
personnel partially agreed, WCC personnel Zurther described
their policy of placing heavy activisy £f£iles (e.g., system
packs) on the ITZIL drives cduring the ITEZL disk drive accept-
ance period.

WCC provided FEDSIM no recordés of the location of
system £iles (such records are not ccmmonly kept by computer
sites). FEDSIM was therefore unable to verify the location
of system packs. 1IZ the svstem packs were on ITEL disk
érives, however, FEDSIY does net believe that the number of
IPL's credited to ITZL could be significant.

3. Alr Conditioning at WCC

ITEL personnel excressed concern aboui the guality of
air conditioning at WCC. This concern is apparently valid,
FEDSIM perscnnel observed that the temperature ne2r the ITEL
c¢isk érives was cignificantly higher than the temperature in
other parts ¢f +he ccmputer reoom. TFEDSIH did not actually
use temperature recording devices <o obzain éata and there-
fore cannot document these temperature éifferences.
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V. CONCLUSICHNS AND RECOMNENDATIONS

CONCLUSION

Valigdiesv o0f Stmnzistical Mathods

There is-no basis for-using tho paired data-t es:'tv"““"““f*““‘""“

dete*m.ne whether or not there is a statistically significant

aif

ference between the performances of ITEIL and IBM disk

drives. Since ccnclusions in the WCC report are based on
the resulis cf inazpropriace statisctical methods, they are
invalid,

2.

Validityv of "Per Drive Per Monzh" Analvsis Mathod: ‘ !

Using "per drive per month" average dasaz is inappropriate

and misleading. This method is inappropriate becauss it
falsely acsunes (1) that degradation is uni! ormly distributsd
among 2ll disk drives and (2) that deg:aza ion is iﬂdependen:

£ device usage. The method is m slesding because aversging
80 biases the deta that ITZL performance apsea-, far worse
than I3} performance, even though both °"pes of éisk édrives
cause identical degradation in system performances.

3‘

Macnitude and Cermon Sense Significanca of Data

after reviewing the actual values in the WCC report,

FEDSIM concluded that seversl were so large that they were
unreasonable (they were 2lso found to be inconsistent wit!
" WCC's definition) or were so small they were incenseguential
' and shculd be ignored.

4,

Accurecv &nd Correlation ¢of Performance leasures

a. Initisl Procram Loac- {IPL's). TEIDSIM concludes
that the newoers O IFL's caused by IB and ITZL digk
drives have been comparable since the replacement of a
defective ITEL controller,

b, Haxd Fails, FEDSIM found that hard fails data vare
inconsistent with the WCC *epo:t definition, FEDSIM
concludes that the WCC report data cannot be used to
compare periormance.,

¢c. Soft Fails, FIZDSIM fcund thazt the number of WCC disk
oC-+ s8=223

drive soit fails was very small and that the soft fails'

effect on systex perfcrmance was inconseguential,

-
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d, Incidents. TEDSIM conclules the:t incidents can be

PRz ATt > Lo vl
gic

congicerec only Indigcaisrs rather ihan measures of
gysta dagradation. It is mean w~1ess Tc compare the
incldent counts of IBM and ITIL eguipment.

e, D:w. imy Hours, TEDSIM concludes that the VICC

.renoxz adcendun.was presared uvsing a_different (and. .

inval d) mathocd cf 'eoo::ing ITEL downtime hours than
wag used in the original repor:s. The ITZIL downtine
houry reported wi*H this nethod were significantly
::a.e~ ~han the downtime hours repcrted with the
echod used in the coriginal WCC zeport.

{ dmns

f. Svgiem 2valilabil . FECSIM concludes that the UWC

rrongous.ly used :ﬁﬁ number ¢f incidents rather cthan
5OW1ZLQ§ nours in ompuTing :::L system availabilisy,
The WCC :c;c:: .“a elore incorrectly concluded czhat
there wag 2 significant difference between IBM &and ITEL
syatem avallabilicy,

TEDSoM's Analvesis of UUCC Manual Loss

EDSIM concluies (l) zha: the numbers of hard fezils
Bhated 0 ITEL (and o IBM on one occasion) were incon-

oy d

- - 3

stent with zhe VWCC :ep:rt éafiniticn, and (2) the:c most
lmess

97%) o0f ¢the nerd f£ailg areributed to.17ZL o~cu*-ad

uring the ITEL acceptance test period., FEDSIM further

concludes that the hard Zails were not uniformly éisstributed
(almost 90% of the hard fails occurred on four d:ives).

6‘

Faztors 2ffecring Rigk Drive Perforrmance at WCC

a. ITZL hecepzance Test Procedure 2% WCC, FEDSIM con-
cludes thH&aT 2uch O0f tThe cita2 contained An the WCC report
WETE ga-ne:ed vwhile the ITEL equipment was undergoing
accepTince testing. TFEDSIM believes thaz these data
should not be used in an evaluation of ITZI versus I3M
sinca (1)’ the TT—u ecuipment was oaly recently installed
and needed to "settle down . and (2) the acceptance test
oced"~e in:en‘ionally placed arn unusual stress on the
TEZL eguirment '

b. Lozation c¢f
the locztwons ¢
érives wmay have
+to ITZL.

Svgtam Packs., FEZDSINM concludes that
< systenm pacrs on ITEL and IBM disk
d;s:o::ed the nusber ¢f IPL's atcributed
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c. xizr Conditicninc 2t WCC., TFEDSIM believes that the
zir conaition: 'CC may have adversely affected th
IT:L isk drives. TFEIDSIM can reach no deSinite conclusicas
about the gualicy cf alr conditioning, since no cuanitita-
tive da-a were ga.he*ed . '

7. ITEL D-sk Dr;ve Per‘ormance

FEDSIM ¢ ".ludes that ﬁezthe- the WCC report nor VCC
marua‘ logs suppert the bellel that ITZIL disk drive perform
ance ls ;nfe: T o that of IBM éisk drives.

2, RECOMMENDATI

1. FZDSIM recommends that the GAO reguest the WCC to
reevaluate the perfcrmance of I3X and ITEL disk drives.
This reevaluaticn should p:oceed only if WCC still believes
that ITZL disk drive performance is inferior to that of I34
disk d-'ves. Is :eques:ed, FZDSIM will help GAO and wWCC
plan end/cr implement the evaluation, FEDSIM fuczther
reccemmends that any reeveluation exclude acceptance test
period data.

2. TFEDSIM ’eccmmends thet any effort to guantify the net
performznce ¢ifferences of I:n and ITSL @isk drives az WCC
-OuSlﬁe: the ac.ess time performance., IBY disk drive speci-
<ications indicate an average access time ol 30 milliseconds.
ITEL disk drive specifications indicate an average access
time of 27 milliseconds. FEDSIM has not verified these
specifications but has no reason to believe them incorrect.
If these gpecifications are velid, ITZL disk drives perfomm
bettez wheﬁ seexing than do IBM éisk érives by an average of
3 milliseconds per seek, ~lthough FEZDSIM did not determine
how many seek operac: io s were executed at WCC, the WCC
repors indicates that total of 77,500,000 1/0 opereztions
was executed in October 1976. If this number is valid and
if mne-half the I/0 operations recuired the exszcution of a
seek operztion, 38,800,000 seek cperations wculd have been
executed, ITEL éisk drives would have per Zormed these seesks
an averagse of 3 milliseconds per seek Zfaster than would I3M
disk drives. The ITEIL disk drives would therefore have
per‘o-med the seeks approximately 116,400 seconds or about
31 hours Zaster during the month. (Note that the tetal ITIL
downtince fcr OC“obe: was only 25 hours.) This significant
performance advantace should be considered as a2 part of any
evaluatiocn effor:.





