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O INTRODUCTION

This rlan describes what will be done bw Sustems Evzlustion
Engineering for the 11/74 Multirrocessor. The

11774 will be evalusted to determirme the effescts
of the MF additioms to the 11/70 srocessor. The

11774 will be trested zs 3 comeplete hardwaressoftuare
sustem witih its associsted Processorss memors=r and rerirhnersls.
Frimare emrhasis will be given to the Dusl CPU
configuration. Srecisl emphasis will be sgiven to the

Fault Tolerant Multi-rrocessor Sustem concesrt during
the 11/74 evslustion. BPBoth the hardware and software
will be conmsidered in this lisnt.

1,1 Froduct Descrirtion

1.1.1 11/74 Frocessor

The 11/74 Frocessor will be zan usward

comeatiole srocessor to the 11/70. It will
contain the necessary modificastions for the

addition of multisrocessor carabilitu. The

modifications affect the memorw sustems caches
memory manasdementr unibus marring» and sower

e actions. Thne 11/74 will have 3 new multirort

memorw swstem (MKAllr, The 11/74 will zalso

incorrorate 3 lardge huffer Masshus adapter
thne RH70-C.

1.1.2 11774 Multi-FProcessor Sustem

The 11/74 is 3 Multirrocessor Sustem
consisting of 2 to 4 11/74 ~rocessorss

multirrocessor rerirhnersls (OTO7y IISTS

M?312-MFPs RHOLy etc.?r 3nd 3 mew Multi-srrocessar
Orerating Sustem RSX-11M-PLUS. The 11/74 Sustem

will only surrort 3 srecified sibset of

rerirherals surrorted by the 11/70 (Tahle i),
The sustem is intended for markets which recuire
ennanced availspilityy i.e. Fault Tolerance andsor

Htended rerformance zbove and bewond the 11/70
single srocessor,

The Multirrocessing Sustem will have 25 3 or 4

CFU’s. Each processor will be connected to every memorwy
oox and 3 ~ortionm of the 1/0 devicess i.e. at least one
memory pox for each CFU om the Sustem. Eszch CFU hss st
least one memory box and each CFU can access e3ch

memorye box. All of the Frocessors will be orersted

under 3 single-orersting swstem RSX-11M-FLUS which =rovides
for intersction between rrocessors ard I/0 devicess

fault detections on-line diagnosiss and

reconfidurstion. The torology will be sumetricszl,



e 3 Evsluastion Gozls (referernce section)

1.2.1 Verifw that the 11/74 rrocessor is upward

comratinple with tne 11/70y iderntify asru

differencess 2rnd iderntify their conseuences.(5.,1.77

Verify electrical charscteristics of new
multirrocessor rerirherals (IIST: OTO7,
Me312). (7.0

Verifw bw benchmarks tnst the 11/74 CPU rerformance
is eaual to or dreater than the 11/70 =rocessor,(13.,1)

Verify that the 11/74 multirrocessing sustem
does mot violate any Unibus configurstion ryles, (5.1.11)

Yerify rrorer rower T3il and bootstras oreration
of the 11/74 multirrocessing sustem.(5.,1.4+s5,1.5)

Verify Subsystem Isolation vis rort switches
(OTO7s RHOL) o (S,1.12+6.1.7)

letermine anw AC Fower Consumetion rroblems
dsing tne cabinet rouwer analuzer. (2)(6.1.5)

Identify anw capling or mounting sroblems encountered
with the 11/74 multirrocessor sustem.(S5.1.10)

Identify servicesbhilite rroblems erncountered with
11/74 if arng.{(S5.1,4&)

Verifwe srorer oreration under fault free conditions
of 3ll dissnostics for 11774 multisrrocessors RHO1y LTOZ»
IISTy M2312.(5.1.11)

comFonents in the multirrocessor swustem by fault

simuylation.(5.,1.13)

Verify rort isolation in MP sustem wviz rort
switehes and induced rower failures,(d.1.7)

Verifwe that there sre no crosstzalk or

reflection rroblems on the UNIERUS im MP sustems. (7.1.57

The FPAULI(Frogrammed Analusis of Unibus Lengths arnc
Interconnects) datas bsse will be usdsted to include
the 11/74 with its srecific set of artions.(S.1.,117

Collect DMT dats in condunction with DMT test ~larm.,
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l Evzluastion Nor—Boals

1.3.1 Envirornmental Tests will not be done durins

this evaluation.

1.3.2 EMI/RFI testing will not be rart of this

evaluztion.

1.3,3 230 VaC or 50 HZ rower tests will mot be

conducted during this evalustion.

1.3.4 Fasult Insertion for dissrnostics zand OEC/X1i

will not be domne during this evaluation.

Static Dischardge suscesrtibilite will rot pe
done bw Swustems Evsluatior.

i
l

-
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EVALUATION OVERVIEUW

A dusl CPU 11/74 will be delivered to Sustems Evalustion

2nd installed between June 135th and July 4th, The duzl CPU will be

ursHraded to 3 cuad when the dusl CFU testing is comrleted.

About 3 to 4 weeks will be needed for this urdgrade.

Refer to Arrendix A for detziled bresk out of time recuired

to comrlete each section.

I'}
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Modified Frocessor Evalusation (11/74)

The 11/74 processor with its associzted new rarts

{i.e. backrlzrney MKAllr 3nd new csche modules) will be

tested 25 3 sinsle rrocessor sustem. It will be

evaluated seraratels from the multirrocessor

{multirle CFU) szstem., The #srocessor will oe

connected to various devices im the CSL 3s indicated

in srrendix Oy tzhle 1.

Hew Software Evalustion

The new Executive RSX-11M-FLUS cannot be thorousnluy evaluated
until it is running in the dual rrocessor sustem.

Features which will be checked include orerator interfacer humsn

engineeringr sysgen imrrovementsy new device surrorts loandable

dizggrnostics(XXOF on FILES-11)r 3nd user mode diagrnostics. The

effectiveness of secondary bootstrar diassnsotics will

e evalusted., {(see sect. 10.2.2.,1)

Orerstor Interface Evalustion

All orerator interfzces (MRKAL11sDIP-11.0T07+CS-11 switch sanels?

including orerator’s guide (if availsble)s and the sssocizted

nidman engineering factors can be evaluated zs soon a3s the

multirrocessory RSA11-M-FLUSy and software arerztor’s suides

are avesilanls,
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Comeatibility Testing {(11/74 vs 11/70)

The éompatibilits testing will be dome im the CSL 1lab.
Side by side tests will be made usirmg the 11/70 zand

11/74 rrocessors. All software srecified in Sectionm 10

will be tried on the 11/74 and =211 11/70~74 diasrostics
will be tried on the 11/70.

Multirrocessing Sustem Testing

Multirrocessing Szstem testirmg will be cormducted in
two (2) rhases to facilitiate hardware availability,

Diual processor testing using 3 duzl 1174D0-04 will be
dome in the CSL lab. Quad CFU testing will commence

after dusl CPU testing is comerlete and the dusl CPU has
ceen converted to a3 cuad., The only tests on the auad
Frocessor will be software including 11/74 dissnosticssy memory

diagnosticsy DEC/X11MFs RSX-11M-FPLUS» zrmd Hardware Throusheut
Measurements.,

Hardware Test Configuration

24641 11/74 Multirrocessor (Dusl CFUs)

The 11/74 dusl rrocessor will be evaluated in the

E5L wusimg a8ll existing MF surrorted rerirhersls (as

indicated in arrendix D Table 1) for checkout.,

Electrical and Mechamiczl tests will be dore only

on the dusal rrocessor. All tested confisurations will
e documented.

2+6.2 11/74 Multirrocessor {(Quad CFUs)

The uad 11/74 will be located im the CSL and will

use MF surrorted dusl rorted rerirherzls. This
configuration will he 2t least the mirmimum s2ckaged

system recuired fTor the multisrrocessor swustem. (See

Arrendix £

Relztionshis to other PFroducts

2+7+,1 D707 Develorment

The DTO7 Bus Switch is beinsg desismed at C5S 35 3
rerlacement for the DTO3, The advantage of the OTOY

is that it rrovides rort inderendencw zs well 3s =ort
isaolation. The [0OTQG7 is rowered from the conmscted

rorte sllowing devices to be rowered down for resrair,

This is needed for on—line debus/fault isolations
rower-fail/recoverys reconfisurastions etc. Withowut

the DTO7 the multirrocessor sustem will be delased,.

-
2

N
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I1IS5T Develorment

The IIST (Interrrocessor Interrust and Sanity Timer)

iz snother multirrocessor rerirnersl., It is rneeded

for multimrocessor systems, It is beins develored

gt C5%. Without the TIST the multirrocessor Uizgrnocetic

ard Sustem software carmnmot rur.
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O 73 M?312 Develorment

The M?312 is the bootstrar module for the 11/74 sustem.

It is used by the MKALllL to reboot on battery bhachkus

derletion. It is z3lso used pw the IIST (DIF-1i-C) so0 one

FToCcessor can boot another rrocessor if it should go downe

Without the MP312 Dizdnostic and Booltstrasr ROM

reconfiguration will be imrossibles It is z3lso needed

for the multirrocessing software to start-ur additionsl

FTOCEBSSOTS.

REX-11M—-FPLUS levelorment

This is the orerzting sustem rlannmed for =11

multirrocessing sustems.,. Without the RSX-11iIM-FPLUS software

it will be imrossible to evaluste the multirrocessor

sustem 35 3 total system. The develorment of RSX-11iM-FLUS

is 2lso tne pbese for RSX-11M 3.X. REX-11M-FLUS develosment

is tsking rlace in Tewksbury:. Thew have only one

Frototure multirrocessor,

XXDF levelorment

XXIF will contzin rmew dizsnostics for the

11/74 multizrocessor rerirherals and

modified rerisnerzl dizgnostics Lo take

into account multisrrocessor hooks zand =ort

isolation features.

lelaws in tne develosment of XXIF diasdrnostics

Wwill hamrer the debudsging of multirrocessor

FrerifFneralss the 11774 CFUy and delay

the evalustion srocess.

MrRkall Multi-Fort Memorw levelosment

The MKAall is the multi-rort version of the MK11

memors Tor the 11/70. The MKAll fezatures mMOS

maemory witn ur Lo four (4) sortsy one for eacnh

CFU., It will be imrossinle to evaluste 3

militi-rrocessing sustem without 3 multirort

memorg. fne MKALL is the onle memory wnich

Wwill ne susrorted pw the 11/74 multi-rrocessing

sgustom.

11774 Ferformance Measurements

The rerformance srour wWill be studwing the 11/74

mylti—-Frocessor from 3 rerformance rolint of view.

Their results will Frrovide rneeded information for

Marketindg, SofTtware [evelorments snad Sestems Evazlustion.

Since imrroved rerformance tnroudgn enchanced availsoilitg

is2 maJdor Hoaly tneir results will enanle Syustems

Evaluztion to determine wnich areas need imFrrovement

if ang,



RH70-C Develorment

The RH70-C is the same as the RH70 eucert for 3 one sector
silo. It is needed to reduce datz-lates with reak loads
on the multi-rort memorw. Without the RH70-C ardditionsl
rerformance measurement and software recoverwu woulld be
Necessarg.

3.0 DEVICE PERFORMANCE INTEGRITY

3.1 Muylti-erocessor 11/74 (Dusl CPWY)

3.1.1

3.1.2

levice Dizssgnostics

All CFU and MP surrorted rerirheral diadnostics
will be evalusted om 3 duzsl srocessor 11/74MF
sestem. Diagnostics will be rum in chain modes
stand-aloney and under a3rt., Fault insertion
Wwill rot be rerformed., The zbilitw of the
XXDF disdnostic rackade to avoid affecting orerations
taking rlace in znother rart of the multi-Frocessor sustem
will be tested, XXDP diazgrnostics will zlso ne tested
with FILES-11 loading and with orerating sestem
gssistance.

ODEC/X11

DEC/X11 will be evaluated on a2 duzsl Frrocessors
11/74 system with each of the 11/74 susrorted
rerirhersls. DEC/X11l will be evaluated to
determine its effect on other orerztions gccurring
in another rart of the MF swstem. [Lata—lazte
conditions will be determimed using this

configuration, The effects of the MKALll memorw
sestem z3nd the RH70-C Masshus adarter will be rnoted.,

Extender BRoard Oreration

To insure that the 11/74 can be orerated in a
troubleshooting ernviromnment asrlicable diazgnostics
and DEC/X11l will be runm with each =rocessor module
Flaced on 3 multilawer exterder bhosrd. Anw
Froblems will be roted or resolved.

Fower Fz3il Recovery

The 11/74 will be rowertailed orne urmit
{(rerirheral, CFPUy memory) at 3 time while

running. DEC/X11 and orerating sustem softiwsre
to verify rrorer rowerfail recoverys sequenrces
of the 11/74, MKALl:, and M%?312, The length
of time umtil fazilure (hish temrerzture cutout,
batterw derletionr or smoke) will be determined.
Tne AC/DC LO Momitor will be used to messure the
AC/DC LO timinmg relaztiormshiss,



3.1.6

3,1.10

Hardware Bootstrar

The 11/74 multi-srocessor will be tested

with the HM?312 diazgnostic and bootstras ROM.

ROM’s for 211 MP suesrorted rerirpherzls will be
checked for rrorer oreration. Frorer oreration urider
8ll conditions imcluding MKAl1l status will be

verifiedrs these irclude rower Tz2ils orerztor ranel

control and IIST.

Servicesbility

The 11/74 will be evaluzted from 3 servicezbility

roint-of-view. Inruts will be obtzined from

Field Service. A Remote Dizdrnosis Console for the
11/74 will 2lso he tested.

Comratibility Testins 11770 vs 11774

All 11770 CPU 2nmd RH70 diasnostics and related DEC/X11

Frocessor modules will be runm on the 11/74 multisrocessor

system. All diasnostics andgd DEC/X1il1l for the 11/74 CPUs

surrorted rerirherals and ortions will be rum on the 11/70.

CFPU Timing Mardgins

The 11/74 TIG will be margined using NEC/X11
whnile runming 2 MASSEUS disks 2 UNIBUS disghks

the FPF module and the CPU module. Seversl

relocations will be z3llowed to occur at each

margin. The total randge of the RC maintenance clock

will be asttemsrted, The ransge 140ns to 250rs is
considered accestable,

RH70-C Massbus Adaster

The RH70-C Masshus Adseter will be test ei

using RH70 dlasnastlcs and INECAX11 for thne supsorted

RH70 interfaced rerirherazls.

Multirrocessor Cabliné.and Mounting

A dusl Frocessor ssstem and its H?S500

series cabinet will bhe snalu=zed for

cabling and mounting sroblems which

ma3Y ococdr in assemdlwy installations

gsey servicing: and shirring. ANy

obvious not srotss cable sroblemss or

rastrictions will be roted or resolved.



3+1.11

3+1413

3+1.14

Configurstion Rules

Since the multi-rrocessing sustem will be
s0ld 3s racksdHed sustems onlwr 3 limited

rnumber of dual and auad Frocessor bhasic
configurations will exist. These confisurs-
tions will be znzlused to determirne if

anw configuration rules have beer violzteds;
the FAULT srodgram will be used to verify

Unibus electrical confisurastion rules (AC lozdss
OC loadsy cable lengths).,

Multirort Surrort/Protection

XXOF and DEC/X11 will be evazluated to
make sure that thev do not effect orerations

occurring in other rarts of the multi-srocessing

system. For examsler if RSX is running on one
Frocessor and 3 disksy andgd the 11/74 sustem

exerciser (XXIF) is runm on another srocessor

it should not use the disk or memory associzted
with the other Frocessor. All 11/70-74 dizgrostics

and DEC/X11 modes for devices arsroved for the 11/74
will be tested.

Sustem Fault Insertion/Detection

Each system comronent of the dusl CFU

milti-Frocessor suystem will be discomrmected or
rowered down while other rarts of the sustem zare

running. Ang effect on the running sustem will he

noted.

While the multi-rrocessing orerating sustem is
running esch system comronent will be rowered down or

disconnected to verify that thew are correctlwy

detected bg the orerating sustem. Rus arnd comm lime
sWitches will be thrown to verifw that these sctionms are
handled correctly by the orerating sustem.

Orerator Famel Considerations

The multi-srocessor control ranels will be evalusted for
comrlexitey ease of uses amd human engsimeering.

Ans rhsical conmstraints or confusion will he

noted. These include the CFU consoles

comsole terminal, MKALL control sanels IIST (DIF 11-C boot)
control rF3nely and rower control ranel.



3,2 Multi-srocessor 11774 {(GQuad rrocessors?

3.2.1 levice [iadrnostics (11/74 onle)

]

Frocessor znd memory diby |

the auad srocessor confi

their oreration.

DEC/X11 {(for MF surrorted rerirherals)

DEC/X11 will be run in the aquad confisuration

to verifw its oreratiorn on this confiduration.

4.0 DEVICE ELECTRICAL INTEGRITY

4,1 Multi-srocessor 11/74 (Dusl CFPU onlw -~ includes

4.1.1

4,1.4

RH70-Cs IIST: DTO7: MP312s; UREs RHOLZ

OC Fower Surrly Mardining

The #Processor rower surrlies will be

individuzlly mardined toc the limits

srecified in the 11/74 endineerinsg

srecification and bewond while running

DEC/X11., Anw fzilures will be noted.

AC Voltadge Mardginindg {(see azarrendix A rmote 2)

The a4C infut voltitzdge will De mardgined

wnile running DEC/X11l witnh 311 Frocessor

ortions installed. Anw failures will bDe

noted.

DC Fower Consumrtion

The 11/74 rrocessor withn 8311 ostions

J.ll’:) e L LTL) WJ..I..L L'E I"=§:}‘.ll ='.J '.;'.J C.".rcl !ll.LllC

if 3ny power syurrly limits are eaceeded+

Measuyremenrnts will be made with snd without

DEC/X11 running.

Ground Isolation

Tasts will e conducted to determine if

logic reference camnm be isolzated from

chassis reference dEround.

The rotential difference between logic reference

arnd cnassis reference will be measured if

Frossible to insure that mo hazardous voltasges

are rresent.



AC Fower Consumertion (see arrendix & rote 2)

The swstem AC Fower Cormsumrtion will be measured

on 3 dual processor sustem rackadge with a1l

Frocessor ortions installed. This will be done

wihile running DEC/X11 or other suitasble sustem

edarciser, The total rower consumstion will pe

used to determine building rower recuirements:»

gir conditioning recuirements and uninterrustable
FoWwer surrly requirements. We will onlw collect

the datz during this test,

4,1.6 Subsustem Isolation

Each rort or subszstem will be rowered down and
discomnected while the rest of the multisrocessins

sustem is running. The purpose is to verify subsustem

isolation reauired for maintenance., Diasnostics zand
DEC/X11l will be run to verify that there will be no

interference to the remaining r3rts of the multisrocessor.

Fort Isolation

Every multirort device will be rowered down to verify
that the rort isolastion switches work ard do rnot affect

rrocessors attached to the isolated rort.

Biys Switceh Immunity

Eauirment on the isolated side of Urnibus switches will he
rowered dowrn and disconnected, Anw effect onm the oreration
of the rest of the multirrocessor sustem will be rioted.

TS L L S e eq peR. N e 4 P

MEMORY BUS ELECTRICAL INTEGRITY

3+1 Hodified Processor 11/74 (Dual Frocessor Configurstion
includes RH70-Cs IISTy DTO7y HMKALl1ls RHO1s M9312)

Time lomain Reflectometer (TOR)

TOR Messurements will be made on the 11774

backrlane withn and without modules to determine

if there are anw excessive loading factors om the Unibus,

OC Loading

A schematic analuysis will be made on =211

Frocessor modules connmected to the Urmibus

or Massbus to determine thne gate loading

factor and tere for each sidnal line., This

infaormation will be used to determine thne OC

lozding factor.



b4

S:1:3 Timing Margins

Tests will be conducted to determine how much

the 11/74 Unibus control dedrades Unibus

timing, Unibus fTiming relstionshirs will be varied

to determing the tolerasnce to tne Unibis srecification

arngd orerational limits. Small machine larnguase test

rograms Wwill be written for these tests.

S:1.4 Voltzsge HMarsining

The 11/74 srocessor with 2ll MP surrorted Unibus

erirFnerals will be mardined to verifgs that the

Unibus is mot degsraded or sustem rerformance

imrFaired pbw the 11/74 srocessor.,

S+1:5 Crosstalk Meassurements

Crosstzllk meassurements will be made on the Unibus

using the single ended voltade margining technicue.

Meazsurements will be made while rurning DEC/X1i1,

S5:1+8 HMemory Hus Messurements

The 11/74 memore bus will be measured using the TIOR

sustem 2nd 2 modified version of the *cable® srodgram

to determine its charascteristic imredernce and

identife any reflective nodes. The memory bus Wi

te voltadge mardined wnile running a8 srredetermined

memorw sattern test using z srecizl margin head

arnd terminator surrlied by 11/74 engineering.

Crosstalk measurements will z3lso be made using tnis

srecial ecuirment.

11
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MEASUREMENTS

Modified Frocessor 11/74 (RH70-C)

ODEC/X11 will be used in 38 sindle CFU configuration witn

2l1l]l multirrocessor surrorted rerisrnerals to determine whst

confidurations if asnw will rroduce dats lste conditions.

Multi-srocessor 11/74 (uad CFU)

LDEC/X11MF will be used on the quad srocessor

11774 sustem using onlwe multi-srocessor susrorted

erirnerals, Ang confisurstions which sroduce

data lstes will be nmoted. The exact configurations

tested including DEC/X11MF sarzmeters will be detaziled

in the finsl rerort.

Memory Sharing/lLockout Effects({ses arrendix & note 3)

The effects of memory contention znd cacne Tlusninsg on

data lates will he determined:. The cache flusn festure

nas peen ortimized for RSA-11IM-FPLUS, For the exact detsils

of this testing rliease see the Sustems Ferformance Analusis

Flan for the 11/74.



£V HARUWARKE CONFIGURATIONS

741 11/74 Dual Frocessor

Orne dusl srocessor 11/74 will pe evaluated in the
CS5L wsing existing MP surrorted rerirherals for

comgearison to the 11/70.

72 11/74 Quad Frocessor

Orme euad rrocessor 11/74 with its associated
multi~rFrocessor rerirherals will be evalusted in
the CSL wsing only MF surrorted rerisherals.

8,0 SYSTEM SOFTWARE EVALUATION

8.1 Modified Frocessor 11/74 Software Comratibility

8+.1,1 Software Utilities

8.1.1.1 XXDF rackasges ROLLIN (DOS)s FRESERV

(RSX-115)» DSC (RS8X-118),

DEC/X11y SAVE/RESTORE (RSTS/E)

These utilities will be run on

the 11/74 to verifw that they

orerate the same 3s om am 11/70.

8.1,1.2 O0Orerating Sustem Software

Existing orerating sustem software

will be rum to verifw that the 11/74

orerates in an 11/70 comeztible form.

1 RSX-11iM V3,2 (CSL I0X»

2 RSETS/E V7.0 (DEVTST)

3 RT11 V4 (I/0 Test)
4 REX-11M-FLUS (RLE)(CSL IOX)0
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8+2 Multi-processor 11774 (includes IISTy M93172, RH70-C» anrnd DTO7)

8.2.1 Software Utilities

8.,2+,1.1 XXOFy DNEC/X11s DSCs Or~Line Diasnostics

8:.2.2 Orerating Suystem Softwsare



8.2.2.1 REX-11M-FLUS

This is currently tne ornly orerating

sustem desisgsned for multi-srrocessors.

T4 0211 v oo e so md A T oy Jon sy o on gy re Sen e oo T
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ausl and cuad CFU hardware configurations.

Feaztures to he tested include the Tollowing:

Imegroved Sustem Generation

Error Lodging

Fower Fail Recovers

UETF

Bad Block Handlins

Sustem Reconfigurastion

New Device Surrort

Sustem 1/0 Exerciser

WAt I WALODIMIWVD Ll D

Software Bootstras

{(including secondarw bootstrar diadg.?

fdirrlications Test Fackase

FORTRAN I/0 Emxerciser

User Inmterfzace - Terminal Service

Sustem ReconfTisuration

The exact system dSenerated will be documented in

the final rerort.

?.0 VERIFICATION OF FACKAGED SYSTEHMS

)

All rackadged sustems in Asrendix C Tor tne 2y 3 zand 4 CFRU

sustems will be conmfigured znd verified to be orerationsl.

Feasibilite will be determined bw running the FAULI

rrodgram it rossible. The PAULIL dzatz base will be updated to include

new 11/74 data. DEC/X11l and the RS5X-1iM I/0 Exerciser

Wwill be run with 2311 devices being exercised,

For the multi—-srocessor sgstem DEC/X11 and RSX-11M I/0

Exerciser will be run omn each rossitble single =rocessor

confidgurastion and DEC/X1l will be run on a3t least the

minimidm swstem configuration,. The rackade sustem in

fgrrendiy C rerresents minimum hardware confisurations

additional nardware maw e necessary to run oreration

sustem softwasre.

INTRA BOX/CABINET CONFIGURATION

10.1 izl CRU 11/74

The multi-grocessor will be evalusted to determine

if the snu¥sical asrrandgement of ostions causes

electrical or rhysical Froolems in the box or

cabinet.



10.2 Multi-=rocessor 11/74 (Quad)

The cuad CPU multi-srocessor sustem will be
evaluasted to determine if devices are affected bw
Fdsicsl rroximity, Tests will be made while

running DEC/X11.

11.+.0 BEMCHMARKS

Renchmarks will be conducted with the assistance of the
Sustems Ferformance Ansluysis Srour.

11.1

11.2

Frocessor 11/70 vs 11/74

11.1.1 RSX-11M V2,1 urnmasred (KT1lly Caches Farity)}

Bernchmarks will be run on the 11/70 zamd 11/74
to comrare instruction sreed znd rerformance.

Thew will be FORTRAN IV FPLUS benchmarks zand

they will be run using the FFP11-C.

These benchmarks will be run with and without

the memore mux card.

11.1.2 RT1il1 (KT1ls Cacher Faritw)

Bernchmarks will be run on the 11/70 znd 11/74
to comrare sreed and rerformance. Thew will be

in FORTRAN IV and will test?! basic instruction:s

EISs and FFPF,

11/74 vs 11/70 (Conflicts a2nd Arbitration)

Bencnmarks will be run onm 3ll srocessors simultaneousls

to determine the effects of memorwe lockoutr whether

data lstes occury and if there are cache flush rconflicts

inm the 11/74, This testing will be dorne with the

assistance of the Sustems Ferformance Anzlusis gsrous.
They will delermime the herchmarks Lo be run and How

thegs should be run.

lfifO‘QCDUSTICfiL NOISE MEASUREMENTS

If the rnoise level sroduced by the 11/74 is roticezbly éreater tnam
the 11/70y detsiled roise level measurements will be instigated,

13.0¢ MULTI-FPROCESSOR FAULT TOLERANCE

13.1

13.2

On-Lirne DiéSncstics -~ User Mode

The On—il.irne User Mode dissnostics will be run

and evaluated ss to their effectiverness inm 3 fTault

tolerasnt syustem.

Off-iLire vs On-Line loadable XXDF

The On~Line REX~-11M-FLUS sustem will be used to load

XXDF diasgnostics into 2 non-runnins segment. An

evalustion of this method ve off-linme loazaded

dizdgnostics will be made.



4.0

13.3

13.4

[
y

o ]

13.6

Inderendent Frocessor/Ferirheral Oreration

The multi-frocessor sustem will be evaluated in 2 dissnostic

or rerzir mode and in 2 multi-rurrose user mode., In the

diagnostic mode XXDF amd DEC/X11 will be used wnile tne

remzinder of the swustem uses RSX-11M-FLUS., In the multi-rurrose

user mode two different orerzting sustems wWill e run on

the szme sustem simyultasneouslye arnd anye interactions rnioted.

Orerator and Orerztor‘s Fanel

The amount of orerztor zbilits and dexterity recuired will be

determined on tne multirrocessor sustem. The orerator’s

ranel will be evzluasted for rurroser ease of use and

functionalits.

Error Logding

Error ladgsging carzbilities and resuglting sctions recuired

hw the orerator will be evzalusted for correctnessy comrlete-

ness snd human endgineering.

Trouble Snocoting

The zpility to rerform troubleshnooting on 2 subsgstem

while the remsinder of the sustem is runming will

e evaluated.

MULTIPROCESS0OR RECONFIGURATION (see arrendix A riote 4)

14,1

14.2

14.3

Maruual

#4411 manual conmtrols such 3s bus switches will oe

evaluated for availsbilityr orerabilitery human

engineering and orerstor documentation.

Software

Software Reconfiguration will be zttemsted on 3 Ruad

Frocessor Confisuration. Ang rroblems wilh ease

of uses functionalityr human endineeringy documentation:

or rerformance will be noted. '

Reconfiduration Time

The amourt of time required to reconfidure the

miltirrocessor after 2 failure» rossible failurer or

nrarator error will be determined using 3 hidhle

trained orerator. The rurrose of this testing is to

determine what kind of down—time the customer will

weerience after 3 fault asnd the amount of orerator

skill reaquired. An 2ttemsrt Will be made Lo determine

if this can be done within 13 minutes 90X of the time.
Fault creation will not be done by the orerator. A list

af the faults cresatedr the effects on the sustems and the

time to reconfigure will e included in the final rerort.



15.0 HUMAN ENGINEERING EVALUATION

15.1

13.2

15.3

15.4

L6.0 FINAL

Orerator Skills/Recuirements

The required orerstor skills will be evalusted to
determine what desree of trzining is mecessarw,

Orerator’s Guide

This dguide should sllow the orerator to quickle and
easily isolate and identify faultss recover and

reconfidure under software controls or rerform a

desired user recuest.

Reconfiduration Human Erndineering

15.3:1 Hardware

Hardware reconfiduration comtrols and rrocedures
will be evazluasted for human ensgineering factors.,

15:3+.2 Software

Automatic Recovery under Software Conmtrol will

be evaluated for human ensineerings comrleteresss
and minimization of orerator irnterventiorn.

Field Service Orerazbilitw/Feassibility

Tne mador dgoal of the 11/74 is increased avsilability
through multi-erocessing, This envirornment is rew to
Field Service. It should not effect their 2bilitw to
rerform their furnctions. The on-line loadinsg of

off-line processors and the orerzhbility of user-mode
diazgrnostics will bhe evaluzsted from 2 Field Service roint-

of-view. Field Service flow charts will be used to

determine thneir usefulness in resolving faults,

REFORT

A fimal rerort will be denerated within orne month a2fter

comrletion of tne multirrocessor evalustion. A montnly
status rerort will be writternr and staztus rerorts will

be diven a3t bi-weekly status meetings.



Arrendix A

FOFP-11/74 Multirrocessor Time Schedule and Cost

Section [iescrirtion Time (man-dasfi)

3.0 DEVICE FERFORMANCE INTEGRITY -—-==————————————— 55

levice Dlizgnostics 12

DEC/X11 S

Extender EBoard Orerstion i

Fower Fail Recovery 3

Hardware Bootstras 3

Serviceazoilitg{(l) 1

Comeatapilite 11/70-11/74 S

CFU Timing Mardgins 1
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4,0 DEVICE ELECTRICAL INTEGRITY -———————————e———-—- 12

.. Power Suprle Margining

a4.C, Voltadge Margining (27
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Arrendix A (continued)

FOF-11/74MF Multirrocessor Time Schedule and Cost

Section

2,0

10,0

11.0

12.0

13.0

14.0

15,0

156.0

(1)

{(2)

(33

(4)

llescrirtion Time (man—-dags)

iVERIFICATION OF FACKAGED SYSTEMS —--=————m———-

INTER BOX/CABINET CONFIGURATION --==——=————- 1

iBENCHHARKS (3} —————mrmme e e e

NOISE MEASUREMENTS -——————————me e e e e 1

MULTIFPROCESSOR FAULT TOLERANCE ~—--——=—=—-—- 4

MULTIPROCESSOR RECONFIGURATION(4)-————————- 15

HUMAN FACTORS EVALUATION {(rno trazining) -—-————- 3

FINAL REFORT (includes bi-weekluw rerortsy - .53
duzl cru rerortrand quad conves)

TOTAL COST $60K

TOTAL MAN-LIAYS 248

RD Comsole maw oe funded by field service

Maws be dorme bw IMT

To be dorme in association with Ferformance Measurements

The Field Service study will comerise tne bulk of tne

' fault inmsertion/system recontiguration effort.,



Arrendix B

FOF-11/74 Time Schedule {(Milestones)

Luuzl CFRU 11/74 arrives in CSL 15 Jurme 1979

Ousl CPRU 11774 tests comrlete late Audust 1979

Duzl CPU 11/74 conversion to Quad CFU starts Sertember 1979

ugl CFU 11/74 Rerort written lzte Sert. 1979

Quaed CFU 11/74 multirrocessor tests bedin October 1979

giiall CRUY 11/74 muyltisrocessor tests complete lazte Novemoer 1979

Final Rerort issuyed [lecember 1979

NOTE: This time schedule is based on two(2) reorle from

Sustems Evasluation Engirneerinsg working full time

orn this rroJdect. '



t
J

)

Arrendix C3 Facladed Sustems

11/74 Multirrocessor{(lusl CFU) Basic Test Configuration

X 11740-DA 2 KB1i-CHM CPU

4 MRAlL duzl-rort memore 1IME each

2 DIF11-A (IIST)y 2 H9602

(w/Ball-F amnd DD11-DF),

8 RH70-C

X LA36~-HE Cormsole termimnal {(CSL)

X LAl20 Console terminal (CSL)

X RFO&—-BA Iuzl—-rort diskhk {CSL)

X RFOS-Ea izl—-rort disk (CSL)

X THMG3I/TWE16-AA Magtare (1 CSLs 1 11/74 Endg., avail in Ausg.)

Note

All of these eackadged systems are zbsolute

minimum confidgurationsy most software reauires more

tharn these minimums.

All confisurations tested will be documentedr indicatins

rosition of devices on the Unibuss arbitration order(for RH707s)»

and cable lendtns.



AFFENDIX @

Table 1

levices Arsroved for 11/74 Multi-srocessor Sustems

RWFOS/06 XBMS11

TWEL1&/THO3 CR11

OELl1-A C511

nirii-aA nTo7

DH11-&aAsADLSAE #FC11

L1t (311) FCL11

LF11 (211> LA3S

RHO1 UTS52

OUF11 FF11-C

OMC11 RH70-C

0DZii (EIA) UT100

MKAL1-EA LAL120

¥Will rnot be tested during this evalution.



llevices svailaspble in

11/70 CFU

MJll-AsE

FFr11-C

THOZ/TWELS

RUWSO4

RWF04/706

LFO2

RKOSJ/F(2

RY11-R

RWil-F

OH11

DJil

DZ11

AFFENDIX D

Table 2

the CSL for test rurroses

LEG1

RX11/RX01

RX211/RX02

TU?7

LA3é

LA30

LAl20

YTOS

UTS2

RLI1/RLOL/7RLOZ(2)

RR611/RKO&/RKO7(2)

RMC11

UBE (M78535)(4)

Note?!

FC11/FCO0O5

M?312(boot)

TC11/TUSS

MR11

TAll

LT33

LFOS

G5084 (art interface)

DUF-11

UT100

OMC-11(2)

ODL11(2)

LF11

Unless specified onlw orne of each device cam pe made

available =2zt z2nw ome time.



AFFENDIX @

Table 3

Eauirment needed for 11/74 Evaluation

11/74 dual and quad cru’ss FFPL1-C» DIF-11Ar MP312y LAZS,
MRAlly and 4 RH70-Cs rer CPU (74 Engineering).,

RHO1 Massbus Switch (74 Engirneerins)

CSii-MA Comm. Line Switch (74 Endineering)

UT07 Frogrammable Unibus Switch (CSS Suseplied)

BMSii-L»—-C Maruzl Bus Switch for line rrinter and card reader (CS8S)

FCL11 Farallel Commnication Link (CSS)

TMO3/TWELS (74 Endineering)

H308 null modem (74 Engineering) (47

H313 EIA turnaround (74 Endineering) (123
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