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INTRODUCTION

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

11774 will be evalusted to determine the effects

of the MF z2dditions to the 11/70 srocessor. The

11/74 will be trested 3s 3 comrlete hardware/software
sgstem with its sssocisted rrocessorss memorws znd perirherals.
Frimary emrhasis will be given to the Dusl CPU
configuration. Seecial emerhasis will be given to the

Fault Tolerant Multi-srrocessor Sustem concesrt during

vhe 11/74 evslustion. EBoth the hardware and softwzsre

will be considered in this lisht.

4 -

1,1 Froduct Descrirtion
14,1 11/74 FProcessor

The 11/74 Frocessor will be an usrward

comeatible Frocessor to the 11/70. It will
contain the necessarg modifications for the
addition of multirrocessor carability., The
modifications affect the memorw sustems caches
memordy mansdementr unibus masring» snd power

ur actions. The 11/74 will have 2 mew multirort
memors swstem (MKALl), The 11/74 will also
incorrorate a2 lardge buffer Masshus adarpter

the RH70-C.

1.1.2 11/74 Multi-Processor Swustem

The 11/74 is 3 Multirrocessor Sustem

consisting of 2 to 4 11/74 mrocessorss
multirrocessor serirherals (OTQ07y TIST,
M?312-MFs RHOLy etc.}r and 3 new Multi-Frocessar
Orersting Sustem RSX-11M-PLUS. The 11/74 Sustem
will onle surrort 3 srecifisd sibset of
rerirherals surrorted by the 11/70 (Table 1).
The sustem is intended for markets which reacuire
ennanced availsbilitwys i.e, Fault Tolerarce amd/or
xtended rerformance zbove and bewond the 11/70
single srocessor,

The Multirrocessing Sustem will have 2y 3 or 4

CFPU’s. Each rrocessor will be cornnected to evere memory
pox and a =ortion of the I/0 devicesy i.e. at least one
memory pox for ezcn CFU on the Sustem. Each CFU has at
least one memorw box and each CRU can sccess each
memorw tox. All of the =rocessors will bhe orerasted

under 3 sindle-orersting swstem RSX-11iM-FLUS which srovides

for interaction between rFrocessors and I1/0 devicess
fault detections on-line dizsnosiss and
reconftidurstion, The torology will be sumetrical.,
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Evzluation Boals (reference section)

1.2.1

Verifw that the 11/74 rFrocessor is urward
comratinle with the 11/70y identifw snw
differencess and idermtify their conseuences. (5,1.7)

Verify electrical charscteristics of new
multirrocessor rerirherals (IIST: LTO7»
MP312).(7.0)

Verifw by benchmarks that the 11/74 CFU rerformance
is eaual to or dgrester than the 11/70 =rocessor.(1i3.1)

Verifuy that the 11/74 multirrocessing system
does not violate any Unibus confiduration rules.(S5.1.11)

Yerify rprorer rower T3il and hootstras orFeration
of the 11/74 multirrocessing sustem.(5.1.4+s5.1.5)

Verify Subsystem Isolation viz rort switches
(OTO7r RHOL) 4 (S5.1.+12+4.,1.7)

lletermine any AC Fower Consumstion rFroblems
using the cabinet sower analuzer. (2)3(46.1.5)

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

Identify servicesbility rroblems emcountered with
11774 if sru.(S5.1.6&)

Verifw erorer oreration under fault free conditions
of all diassnostics for 11774 multirrocessors RHOLly NTOZ

IISTy M?2312.(5.1,11)
comronents in the multirrocessor sustem by fault
simulation.(5.1.13)

Verify rort isolation in MP sustem viz sort
sWwitehes and induced rower failures.(d.1.7)

Verify that there are rno crosstalk or
reflection rroblems on the UNIRUS in MF sustems.(7.1.5)

The FAULI(Frogrammed aAmzalusis of Unibus Lengths znd
Interconnects) dats base will be urdated to include
the 11/74 with its srecific set of ostions.(S.1.11)

Collect DMT dats in condunction with DMT test ~lar.



O

fab
-
Gl

Evslustion Non—-Gosls

1+3.1 Envirornmental Tests will not be dorne during
this evalustion.

1+.3.2 EMI/RFI testinsg will not be sart of tnis
evaluation.

1+3,3 230 VAL or 50 HZ sower tests will not be
conducted during this evalustion,

1.3.4 Fault Insertion for dissgrnostics amd DEC/X11
will not be done during this evaluation.

1+3.5 BSBizstic Dischardge suscesrtibilite will mot pe
done bDw Swstems Evalustiorn.

EVALUATION OVERVIEW

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

z2nd installed petween June 15th and Julw 4th, The duzl CFU will be
ursgraded to 3 quad when the duzal CFU testinmg is comrleted.

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

Refer to Arrendix A for detailed break out of time recuired
to comrlete each section.

2.1

58]
rJ

Modified Frocessor Evslustion (11/74)

The 11/74 rmrocessor wWwith its associzted rnew rarts
{i.e. backrlzrner MKAlly 3nd new casche modules) will be
tested a8 3 single rrocessor sestem. It will be
evaluazted seraratelwy from the multirrocessor

{multirle CPU) swstem, The erocessor will te
connected to various devices in the CSL as indicasted

in srrendix Oy tabhle 1.

MHew Software Evalusation

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

Features which will be checked include orersztor interfacer human
engineering: sysgen imrrovementsrs new device surrorts loadable
diggnostics(XXOF on FILES-11)r 3nd user mode diasrmostics. The
effectiveness of secondarv bootstrar diasnsotics will

e evalusted., {see sect. 10.2.2,17

Orerator Interface Evalustion
11 orerator interfzces (MRKA1L,DIFP-11,0TO07+0S-11 switch marels)

including orerator’s suide (if avzilable)s and the sssocizted
Numan engineering factors can be evaluated z3s soon as the

multirrocessors RSX11-M-FLUSy 2nd software arerator’s suides

are avesilaola,.
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Comeatibility Testing (11/74 vs 11/70)

The éompatibilits testing will be dorme im the CSL lab.
Side by side tests will be made usirmg the 11/70 andg
11/74 rrocessnors. All software srecified in Sectionm 10

will be tried on the 11/74 and 23ll 11/70-74 diasrnostics
will be tried on the 11/70,

Multirrocessing Sustem Testing

Multirrocessing Sustem testimg will be conducted in

two (2) rphases to facilitiste hardware availability.

Dusl eprocessor testing using 3 dual 1174D-0A will be

done in the CSL lab. Quad CFU testing will commerce

after dual CPU testing is comrlete and the dusl CFU has

veen converted to a3 cuad, The only tests on the auad
Frocessor will be software including 11774 dissnosticss memory
diagnosticsr DEC/X11MFs RSX-11M-FLUS» and Hardware Throushrut
Mezsurements.

Hardware Test Configsurstion
2+6.,1 11/74 Multirrocessor (Duzl CFUs)

The 11/74 dusl rrocessor will be evalusted inm the

C8L wusing 8ll existing MF surrorted rerisnerals (as
indicated in arrendix D Table 1) for checkout,
Electrical and Mechamical tests will be dore only

on the dusl rrocessor. All tested conmfisurations will
be documented.

2:.6.2 11/74 Multirrocessor (RQuad CFUs)

The cuad 11/74 will be located in the CSL amd will
use MF surrorted dusl rorted rerirherzls, This
configuration will be 3t least the mirimum rackaged
sustem recuired for the multirrocessor sustem. (See
Arrendix 0

Relationshi» to other Froducts
2:7,1 D707 Develorment

The DTO7 Bus Switen is being desisned a2t £SS z3s 3
rerlazcement for the DTO3, The advantase of the DTOY
is that it rrovides rort inderendency as well as =ort
isolation. The OT07 is rowered from the conrnected
rarts sllowing devices to be rowered down Tor reszir.
This is needed for on—-lime debus/fault isolations
rower—Tail/recoverys reconfisurztions etec. Without
the DT07 the multirrocessor sustem will be delaued.

-3
4
3

IIST Develorment

The IIST (Interrrocessor Interrust arnd Sanity Timer)

iz snother multirFrrocessor rerirhersl. It is reeded

for multirrocessor systams, It is beins develored

a2t CS8S%, MWithout the IIST tne multirrocessor [Jizgroetic
arnd System software camnot run.



M?312 Develoement

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

It is used bwy the MKAll to rebonot on battery bachus
derletion:. It is zlso used bw the IIST (DIP-1i-C) so one
FTroCessorT can boot another srocessor if it shouwld o down.
Without the MP312 Dizgnostic and Bootstrasr ROM
recomnfisuration will be imrossible., It is zlso needed
for the multirrocessing software to start-up additional
FTOCESSOTS

REX~-11M-PLUS levelorment

This is the orerzating sustem rlanned for =11
multirrocessing sustems. Withouwt the RSX-1iIM-PLUS software
it will be imrossible to evaluste the multisrrocessor

sgstem 385 a8 total syustem. Thne develorment of RSEX-~-1iM-FLUS
is 23lso the bzse for RSX-11M 3.X, RSX-11M~-FLUS develosment
is tasking rlace in Tewksbury. Thew have only one

~rototure multirprocessor.

XXDF lievelosment

XX[F will contzin nmew dissgrnostics for the
11/74 multirrocessor rerirherzls and
modified reriphnerzl]l dizgnostics to take
into asccount multisrocessor hooks and =ort
isolstion features.

lelaws in the develosment of XXIF diasdrnostics
Wwill hamrer the debudging of multirrocessor
rerirheralsy the 11774 CFPUs and delay

the evalustion srrocess,
MRall Multi-Fort Memors levelosrment

The MKAll is the multi-rort version of the MK1l
memors fTor the 11/70., The MKAll festures MOS
memorg with urFr Lo Tour (4) sortsy ome for eacn
CRU. It will be imrossible to evsluate s
miilti-rrocessing sustem without z multirsort
memor., Ine MKall is tne onle memory whnicn
will ne surrorted by the 11/74 multi-erocessing
sustem.

11774 Ferformarnce Measurements

The rerformance srour wWill be studwing the 11/74
mylti-rrocessor from 3 rerformance roint of view.

Their results will rrovide reeded information for
Marketing, SoTtware [evelorments snd Sustems Evazluation.
Since imrroved rerformance throusn enchanced availasoilitw
is 2 maJdor Sosly their results will ensble Systems
Evaluation to determime which aress need imFrovement

it anys



2:7:8 RH70-C Develorment

The RH70-C is the same as the RH70 excert for 2 one sector
silo. It is needed to reduce data-lates with reak loads
on the multi-rort memory, Without the RH70-C additionsl
rerformance measurement and software recoverw would pe
Necessarg.,

3.0 DEVICE PERFORMANCE INTEGRITY
3.1 Multi-srocessor 11/74 (Dual CFU)
3+.1.1 Device Dizgnostics

All CFU and MF surrorted rerirheral disdrnostics

will be evaluated om 3 dual rrocessor 11/74MF

system., Dizdgnostics will be rum in chain modes
stand-sloney and under art. Fault insertion

will rnot be rerformed. The ability of the

XXDF diagnostic sackasge to avoid affecting orerations
taking rlace in another sart of the multi-Frocessor suystem
will be tested, XXDP diasnostics will also he tested

with FILES-11 loading and with orerating sustem
gssistance.

3.1.2 DEC/X11

DEC/X11l will be evaluated on 2 dusl Frrocessors

11/74 system with each of the 11/74 surrorted
rerirhersls. DEC/X11 will be evaluated to
determine its effect om other orerations ococurring
in another rart of the MF sustem., Data—lzte
conditions will be determimed using this
configuration. The effects of the MKAll memorw
sestem znd the RH70-C Masshus adarter will be rmoted.

3.1.3 Extender Rozrd Oreration

To insure that the 11/74 can be orerated in a3
troubleshooting envirorment asrlicable diagnostics
and DEC/X11l will be rum with each =rocessor module
Flaced on 3 multilaver extender bosrd. Anw
rroblems will be rioted or resolved.

3:1+4 Fower Fzil Recoverwu

The 11/74 will be rowerfailed orne unit
(rerirherals CFUy memory) at 3 time while
running . DEC/X11 and orerating sustem software
to verify rrorer rowerfasil recoverws seauences
of the 11/74, MKAll, and M%312, The lensth

of time umtil failure (high temrerzture cutouts
batterw derletionr or smoke) will be determined.

Tne AC/DC LO Momitor will ba used to massure tnhe
AC/DC LO timinmg relationshnirs.



3:.1,5 Hardwsre EBootstras

The 11/74 multi-srocessor will be tested

with the M?312 dizsgnostic and bootsirar ROM.

ROM’s Tor 211 MP susrorted reripherzls will be
cnecked for srorer orerstion. Froeer oreration under
2ll cormditions imcluding MKAll status will be
verifiedr these include rower fz3ils orersztor ranel
control arnd IIST.

2:1:,4 Servicezbility

The 1i/74 will be evalusted from & serviceabilitu
roint-of-view. Inputs will be obtzined from

Field Service. A Remote Diadnosis Console for the
11/74 will 3lso bhe tested.

3.1.7 Comratibilitw Testing 11/70 vs 11/74

All 11770 CPU 2nd RH70 diasnostics z2nd related DEC/Xii
Frocessor modules will be rum on the 11/74 multisrocessar
suystem., All diasgnostics and DEC/X11 for the 11/74 CFUs
surrorted rerirherals and ortions will be rum on the 11770,

3,1,8 CPU Timing Mardins

The 11/74 TIGC will be marsirmed using NOEC/X11

while running 2 MASSEUS disks 3 UNIRUS disks

the FFPF module and the CPU module. Seversl
relocations will be allowed to occur at ezach
mardin. The total range of the RC mazintenance clock
will be attemsted, The range 140ns to 250ms is
considered zsccertable,

3:1,9 HRH70~-C HMassbus adarter

% 'R ey s sem ol
The RH70~LC Mzssbus Adarter will be test
r

using RH70 diasgnostics and DECAX11 fo
RH70 interfasced serisherzls.

ad
the surrorted

3+1.10 Multisrocessor Cablingland Mounting

A dual rrocessor sestem and its H?500
saries casbinet will be anzly=zed for
cabling znd mounting sroblems which
ma3g occur in sssemblwy imstallations
usey servicings and shirring. ANy
obvious hot srotss cable sroblemss or
restrictions will be noted or resolved.



3+v1.,11 Conmfigurstion Rules

Since the multi-rFrocessing swstem will be

s0ld a3s rackased sustems onlws 2 limited

rnumber of dusl arnd auad Frocessor hasic
confisurations will exist. These configura-—
tions will be znaluzed to determine if

ang confisuration rules have been violateds

the FAULI srodram will be used to verify

Uniibus electrical confiduration rules (AC loadss
OC lozdsy cable lengths).

3:.1.12 Multirort Surrort/Frotection

XXOF and DEC/X11 will be evaluated to

make sure that thew do not effect orerations
occurring in other r=arts of the multi-srocessing
sustem. For examsler if RSX is running on one
srocessor and 2 disky arnd the 11/74 sustem

exerciser (XXDF) is rum on another srocessor

it should not use the disk or memory associzted

with the other Frocessor. All 11/70-74 dizdgrostics
and DEC/X11 modes for devices arrroved for the 11/74
Will be tested.

3:1+13 Sustem Fault Imsertion/Detection

Each system comronent of the duzl CFPU
miulti-rrocessor sustem will be disconnected or
rowered down while other rarts of the sustem zre
running. Ang effect on the running sustem will be
rnoted.

While the multi-rrocessing orerasting swstem is

running esch system comronent will be rowered dowm or
disconnected to verify that thew are correctly

detected by the orerating sustem. Bus and comm lime
sWwitches will be thrown to verifw that these sctions sre
nandled correctly by the orerating sustem.

3.1.14 QOrerator Farmel Considerations

The multi-srocessor control eanels will be evaluated for
comrlexitey ease of user arnd human ensineering.

Ang rhsical conmstraints or confusion will he

noted. These include the CFU console»

console terminals MKALl control sanels IIST (DIF 11i-C boot)
control fanelr and rower control ranel.



Multi-rrocessor 11/74 (Quad rprocessors?

3.2.1 lDevice Oizgrnostics (11/74 onlw)
Frocessor and memory disgnostics will be run on
the quad Frocessor configuration to verifw
their orersation.

3.2.2 DEC/X11l {(for MP surrorted rerirherzls)

ODEC/X11 will be rum in the euad confisuration
to verifwy its oreration on this confisuration.

4,0 DEVICE ELECTRICAL INTEGRITY

4.1

Multi-rrocessor 11/74 (Dusl CFU only - includes

E-H'?G,sr‘_ TTST, TMITATZ. MOTI D HBE- Celddhd Y
s Wwf LA 7 MWINAT VI7DLATF F ORIV AL S

4,1.1 DC FPower Surrlae Mardgining

The Processor rower surrlies will be
individually mardined to the limits
srecified in the 11/74 endineering
srecification and bewornd while running
DEC/X11l, Ang fzilures will be rnoted.

4.1.2 AC Voltade Margining {(see arrendiyx A note 27

The aC inrfut voltzdge will e mardined
while running DEC/X11l with 211 Frocessor
ortions instaslled. aAnw failures will be
noted.

4.1.3 DL Power Consumrtion

The 11/74 rrocessor with a3ll osrtions

o pogmoh wa T Tl pwd s T N T TR V-V B Ny o e o wn g 4 e e
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if anw rower surrly limits are exceeded.
Measurements will be made with and without

DEC/X1l running.
4,1.4 Ground Isolzation

Tests will e conducted to determine if
logic reference can be isolated from
chassis reference dground,

The rotentizl difference between lodgic reference
and chassis reference will be measured if
rossible to insure that no hazardous voltitages
are rresent.



4,1.6

AC Fower Consumrtion (see srrendix A mote 2)

The swsstem AC Fower Cornsumetion will be measured
on 8 dual srocessor swstem rachkadge with all
Frocessor ortions installed. This will be done
wihile running DEC/X11 or other suitable sustem
exerciser, The total rower consumsrtion will be
used to determine building sower recuirements:
gir conditioning recuirements and uninterrustable
Fower surrly requirements. We will onlw collect
the datz during this test.,

Subsustem Isolation

Each rort or subsz=stem will be rowered down and
discomnected while the rest of the multirrocessing

sustem is running. The sureose is to verify subsustem

isolation required for maintensnce., Dizgnostics znd
DEC/X11l will fe run to verifs that there will be no
interference to the remsining rarts of the multisrocessor.

Fort Isoclation

Every multirort device will be rowered down to verifu
that the rort isolstion switches work azrd do riot affect
rrocessors attached to the isolated rort,

Buys Switch Immunity

Equirment on the isolated side of Umibus switches will pe

rowered down and disconrnected., Any effect on the oreration
of the rest of the multirrocessor swstem will be roted.

S/MEMORY EBUS ELECTRICAL INTEGRITY

Modified Processor 11/74 (Dual Frocessor Confisuration

includes RH70~-Cs IISTs LTO7s MKAL1ls RHO1s, M93Z12)
Time Domain Reflectometer (TLOR)

TOR Messurements will be made on the 11/74

backrlane with snd without modules to determine
if there are anwy excessive loading factors orn the Urmibus,

IC Loading

A schematic analusis will be made on 211l
rrocessor modules conmected to the Urmibus

or Massbus to determine the =sate loading
factor and twre for each signal lime. This
information will be used to determine tnhe LIC
lozding factor,



6.2

5¢1,3 Timing Mardgins

Tests will be conducted to determinme how much

the 11/74 Unibus control degrades Unibus

timing., Unibus timing relstionshirs will be varied

to determing the tolerance to the Unibus srecification
and orerational limits, Small machine larnsuase test
rograms will be written for these tests.

S.1+4 Voltzdge Fargining

The 11/74 rrocessor with 21l MP surrorted Unibus
rerirhnerzls will be mardined to verifw that the
Unibus is mot desraded or sustem rerformance
imraired bw the 11/74 srocessor.

5+1:+:5 Crosstalk Measurements

Crosstalk meassurements will be made on the Unibus
using the single ended voltadge margining technicue.

Mezsurements will be made while running DEC/X11.
S5+.1:.46 HMemorw Bus Measurements

The 11/74 memorwe bus will be measured using the TIR
sustem znd 2 modified version of the *cable' srosram
to determine its characteristic imredernce and
identifs anyg reflective rnodes, The memory bus will
te voltage mardined while running 3 sfredetermined
memory rattern test using a3 seeciazal margin head

arnd terminator sueprlied by 11/774 engineering.
Crosstalk measurements will s3lso be made using thnis
srecial ecuirment.

Modified Frocessor 11/74 (RH70-C)

OEC/X11l will be used in 2 single CPU configuration with
2ll multirrocessor surrorted serisnerals to determine what
configsurations 1f anw will produce datzs lste conditions,

Multi-erocessor 11/74 (quad CPLD

DEC/X11MP will be used on the quad srocessor

11774 sustem using onlvy mulii-rrocessor susrorted
arirherals, Ang conmfigsurstions which sroduce

dats laztes will be noted. The ewxact confidurations
tested including DEC/X11IMF sarameters will be detaziled
in the firmnzl rerort.

Memorwy Sharing/lLockout Effects(ses arrendix A note 3)

The effects of memorwy contention and cache fTlusning on

data lates will he determined. The cache flusn festure

nas been orbimized for RSX-11iM-FLUS, For the exact details
of this testinzg rlesse see the Sustems Ferformance Analusis
Flan for the 11/74. .



FeV HAaRUWARE CONFIGURATIONS

7.1 11/74 Dual Frocessor

One duszl erocessor 11/74 will be evaluasted in the
CSL using existins MF surrorted rerirherzls for
comearison to the 11/70.

7.2 11/74 Ruad Frocessor
Ome euad rFrocessor 11/74 with its s3ssocizted
multi~-rrocessor serirherals will be evalusted in
the CSL wusing only MF surrorted rerirherzals.

8.0 SYSTEM SOFTWARE EVALUATION

8.1 Modified Frocessor 11/74 Softwsre Comeatibility
8.1,1 Software Utilities

8.1.1.1 XXDF rackages ROLLIN (DOS)sy FPRESERV
(RSX-118)s DSC (RSX-118),
DEC/X11y SAVE/RESTORE (RSTS/E)

These utilities will be run on
the 11/74 to verify that thew
orerate the same 3s om am 11/70.

B.1,1.,2 0Orerating Sustem Software
Existing orerating sustem softwzre

will be run to verifw that the 11/74
oreraztes in an 11/70 comeatible form.

8.1,2,1 RSX-11M V3,2 (CSL I0X)
8.1,2.2 RSTS/E V7.0 (DEVTST)
8.1.2.3 RT11 V4 (I/0 Test)
8.1.2.4 REX-11iM-FLUS (BLS)(CSL IOX:

8.2 Multi-processor 11/74 (includes IISTs M9312, RH70-C» and 0T07)
8.2.1 Software Utilities
8+2,1.1 XXDFs DIEC/X11s DSCy Om~Line Diagrostice

8.2.2 Orerating Suestem Software



8.2.2.1 RSX-11W-FLUS

This is currentls the onlg orerating
sustem desidgned for multi-Frocessors.,

t will e tested in a3ll rhases on both

dual and cuad CPU hardware configurstions,
Features to be tested irmclude the followins:

Imrroved Swstem Generstion
Error Lodging

Fower Fzil Recoverw

UETF

EBad Block Handling

Sustem Reconfiguration

New Device Surrort

Sustem I/0 Exerciser
11m e o )gin.-le TEw el oo oo o e s
WaEt I RNy Il

Software Eootstras

(including secondary bootstrar diadg.?
farrlications Test Fackasdge

FORTRAN I/0 Exerciser

User Interfzce - Terminal Service
Sustem Reconfiguration

The exact suystem demerated will be documented in
the final rerort.

2.0 VERIFICATION OF FPACKAGED SYSTEHMS

Aall rackadged sustems in Arrendix © for the 2y 3 and 4 CFRU
s«stems will be conmfidgured aznd verified to be orerationsl.
Feasibilitw will be determined bw running the FAULI

srogram if rossible. The FPAULI datz base will be urdated to
new 11/74 data. DEC/X11l and the RS8X-1iM I/0 Exerciser

will be run with 211 devices being exercised.

For the multi-srocessor sustem DEC/X11 anmd RSX~11M I/0
werciser will be run on each rossible single rrocessor
configurastion angd DEC/X1l will be run on at least the
minimum swstem configuration,. The rackadge sustem in
fdrrendix C rerresents minimum hardware confisurastions
additional nardware maw be necessary to run oreration
sdstem software,.

INTRA BOX/CABINET CONFIGURATION

10.1 Duzl CFU 11774

The multi-rrocessor will be evalusted to determine
if the sn¥siczl arrandgement of ortions causes
electrical or shusical rFroblems inm the box or
cabinet.

include



10.2 Multi-=rocessor 11/74 (Quad)

The cuad CFPU multi-srrocessor sustem will be
evalusted to determirme if devices zre affected bu
rhysical proximitw, Tests will be made while
ranning DEC/X11.,

11.+.0 BENCHMARKS

RBenchmarks will be conducted with the assistance of the
Sustems Ferformance Anslusis srous.

i1.1 Processor 11/70 vs 11/74
11.1.1 REX-11M V2.1 urnmarred (KT1lls» Caches Farituw)

Berichmarks will be run on the 11/70 zrnd 11/74
to comrare instruction sreed zand rerformance.

Thew will pbe FORTRAN IV FPLUS benchmarks and
they will be run using the FFR11-C.

These benchmarks will be run with and without
the memors mux card,

11.1.2 RT11l (KT11» Caches Faritw)}

Bernchmarks will be run on the 11/70 and 11/74
to comrare sreed and rerformance. Thew will be
in FORTRAN IV a2nd will test! basic imstruction:s
EISy and FFF,

11.2 11774 vs 11/70 {(Conflicts z2nd Arbitration)

Benchmarks will be run on 3ll erocessors simultaneously
to determine the effects of memorw lockoutr whether

data lates occury and if there are cache flush conflicts
in the 11/74, This testing will be dome with the
assistance of the Sustems Ferformance Anzslusis drous,
They will determime the henchmarks 4o b2 run and How

thegs should be run.
12*0‘ACDUSTICQL NOISE MEASUREMENTS

If the noise level sroduced bw the 11/74 is noticeasble éreater than
the 11/70y detsiled rioise level measurements will be instidgated,

13.0¢ MULTI-FROCESSOR FAULT TOLERANCE
13.1 On—-Line [iadgnostics ~ User Mode

The On-i.ine User Mode dissrnostics will be run
and evaluated as to their effectiveness in a fault
tolerznt sustem.

13.2 Off~Lime vs On—-Line loadsble XXDF

The On~Line REX~-11M-FLUS suetem will pe used to load
XXOF diagrnostics imto 3 non-runming segment. AnD
evalustion of tnis method ve off-lime loaded
dizgnostics will bhe made.



13.3 Inderendent Frocessor/Ferirheral Oreration

The multi-frocessor sustem will be evalusted in 2 dissnostic

or reszir mode and in 8 multi-rurrose user mode. In the
diggrnostic mode XXDP anmd DEC/X11l will be used while the
remzinder of the system uses RSX-11iM-FLUS, In the multi-rurrose

user mode two different orerating sustems will e runm on
the same sustem simultaneousle and anw interactions noted.

1i3.4 Orerator and Orerator’s Fanel
The amount of orerztor z2bilits and dexteritys recuired will be
determined on the multirrocessor sustem. The orerator’s

ranel will be evzalusted for surroser ease of use and
functionality.

ooy
o8
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Error Losdging

Error lodg€ing carzbilities and resulting sctions recuired
by the orerator will be evaluated for correctnessy comrlete-
ness and numan endgineering.

13.6 Trouble Shootinsg

The 2bility to srerform troubleshooting on 2 subsustem
while the remsinder of the sgstem is runming will
e evaluated.

4,0 MULTIPROCESSOR RECONFIGURATION (see arrendix A note 4)
14,1 HManusl

Aall manusl controls such ss bus switches will be
evalusted for availasbiliteyr orersbilityry human
engineering and orerator documentation.

14.2 Software

Software Reconfiguration will be zttemsted on 3 QRuad
Frocessor Conmfiguration. Ang rroblems with ease

of uses furmctionalitywr human endineeringy documentation:
or rerformance will be noted. ‘

14,3 Reconfiduration Time

The zmount of time required to reconfidure the
myltirrocessor after a2 fazilure» rossible failurer or
nearator error will be determined wsing a8 hidhlw

trained orerztor. The rpurrose of this testing is to
determine what kind of down~time the customer will
exrerience after 3 fault znd the amount of orerator

5kill reeuired. An z2ttemert will be made to determine

if this can be done withinm 13 minutes 0% of the time.
Fault creaztion will not be done by the orerator. A list
of the faults createdr the effects on the swestem: snd thne
time to reconfigure will e included inm the final rerort.



15:0 HUMAN ENGINEERING EVALUATION
15.1 DPeratbr Skills/Recuirements

The required orerstor skills will be evalusted to
determine what desgree of trzainins is rnecessarg,

13.2 Orerator’s Guide

This guide should allow the orerastor to quickle and
easily isolate and identifwy faultss recover and
reconfidure under software controls or rerform =
desired user recuest.

15.3 Reconfigurstion Human Engineering
15.3.1 Hardware

Hardware reconfisuration controls and rrocedures
will be evsluated for human ensgineering factors.

13:.3.2 Software

Automatic Recovery under Software Conmtrol will
be evaluated for human ensineerings comrleteresssy
and minimization of orerator interventior.

15+4 Field Service Orerzbilitue/Feasibility

The mador doal of the 11/74 is increased asvsilasbility
through multi-Frocessing, This enviromnment is rew to
Field Service, It should rot effect their 3bility to
erform their functions. The on-line loading of
off-line processors and the orersbility of user-mode
dizgrnostics will be evaluzsted from 2 Field Service roint-
of-view. Field Service flow charts will be used to
determine their usefulness in resolving faults,

16,0 FINAL REFORT

A fimal rerort will be dgenerated within orne month zfter
comrletion of the multirrocessor evalusationm. A monthly
status rerort will be writtens and stztus rerorts will
be dgiven 3t bi-weekly status meetings,



aerrendix A
FOFP-11/74 Multirrocessor Time Schedule anmd Cost
Section lescrirtion Time (man—dadgs)

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

levice [lizgnostics 12
DEC/X11i 3
Extender Board Oreration i
Fower Fzil Recovery 3
Hardware Bootstras 3
Servicesbilitg{l) 3
Comepatability 11/70-11/74 35
CPU Timing Mardins 1
RH70~C Massbus adasrtler 2
Cabling and Mountins i
Confisuration Rules 2
Multirort Surrort/Frotection 35
Sustem Fault Imsertion b=t
Orerator Fanel Considerations 1
llevice Diasgnostics(nuad cru)d 2
DEC/X11l {(uad cpu) 2
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4,0 DEVICE ELECTRICAL INTEGRITY -——————————————- 12

.. Power Suprlz Margining 1
A4.C+. Voltage Margining (27 1
.C, Power Consumetion 2
Ground Isolation 2
i
1
i
2

* »
- »

Ad.C. Fower Consumrtion (2)
Subsystem Isolation
Fort Isclation

Bus Switeh Immunities
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5.0 UNIBUS/MEMORY BUS ELECTRICAL INTEGRITY --———- 32

Time Domain Reflectometer 1
0.Cy Loading

Timing Mardins

Voltadge Mardgins
Crosstaslk Messurements
Memory Bus Measuremenis

mengnan A
+ & > e e«
2 b et ek b
* 4 e e
[a N R TR IR IV
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6.0 HARDWARE THROUGHFUT MEASUREMENTS (3) -=——————

1]
o

HModified Frocessor 11/74 S
Muyltirrocessor 11/74(aquad) 10
Memoryw Sharing/lockout 10

o o O
[N AN o8 I ]

8.0 SYSTEM SOFTWARE EVALUATION -——=—=——————————— 35

Software Utilities i
Orerating Sustem Software S
Softuware Utilities(MF) 4
Orerating Sustem Softwsre(M+) 29
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Arrendix A (continued)

FIOF-11/74MF Multirrocessor Time Schedule and Cost

Section

2.0

10,0

11.0

12.0

13,0

14.0

15.0

16.0

(L
(2
(3
(4)

Nlescrirtion Time (man—-dags)

VERIFICATION OF FACKAGED! SYSTEMS -=—————=——-

4}

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

BENCHMARKS (3) —=——=———mmm e

]

NOISE MEASUREMENTS -——--———————m———————— e 1
MULTIFROCESSOR FAULT TOLERANCE ---——===—=- 4
MULTIFROCESSOR RECONFIGURATION(4)———=—————- 13
HUMAN FACTORS EVALUATION (mo training) -—————- S
FINAL REFORT (includes bi-weeklw rerortss - 53

dusl cru rerortrand quad conv.)

TOTAL COST $60K

TOTAL MAN-DAYS 248

RD Console maw oe funded by field service
Mas be dorne by IMT
To be dome in association with Performance Measurements
The Field Service study will comeprise tne pbulk of tne
‘ fault insertion/system reconfigurastion effort,
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Arrendix B

FPOF-11/74 Time Schedule (Milestones)

11/74 arrives in CSL
11/74 tests comrlete
11/74 conversion to Quad CFU starts
11/74 Rerort written

multirrocessor tests begin

L

;7

oy
l—nl-

e
ke

4

4
-

1 -
multisrocessor tests comelete

Final Rerort issued

NOTE?:

15 Jure 1979
late Augsust 1979
Sertember 1979
lazte Sert., 1979

October 1979

Bl e s ra S

1070
2 koveEmoer 17/7

[lecember 1979

This time schedule is based on twol(2) seorle Trom
Sestems Evaluation Engineering working full time

orn Lthis sroJdect.
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Arrendix C3 Fackaded Systems

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

X 11740-0A 2 KB11i-CM CFU
4 MRAll duzl-rort memors 1ME each
2 DIF1i-A (IIST)y 2 H9P602
{w/BAll~-F anmd DD11-DF ),

8 RH70-C
X LA3S6-HE Cormsole terminmal (CSL)
X LA120 Console terminal (CSL)
X RFO&-EA Dual-rort disk {C5L)
X RFPOS~-RBa Ial-rort disk (CSL)
X TMG3/TUHUELS6-AA Madgtare (1 CSLs 1 11/74 Eng., avail in Aus.)
Note

All of these rackadged sustems are absolute
minimum confisurationss most softwsre reauires more
tharn these minimums.

All confisurations tested will be documentedr indicatins
rosition of devices on tihe Umibusy arbitrztion order(for RH70's)s
and cable lendgths.



AFFENDIX D

Tabhle 1

[ievices Arrroved for 11/74 Multi-processor Sustems

RWFCS/GS XBMSL1
TWEL&/THO3 CR11
DEL11-A Cs11
Dirii-a nTo7
DH11-AAsADISAE XFC11
DL1I1 (3ll) FCL11
LF11 (211> LAa3s
RHO1 VTS2
DUF11 FF1i-C
DMC11 RH70-C
DZii (EIA) UT100
MRALL-EA LAL20

¥Will not be tested during this evalution.



AFFENDIX D

Table 2

Devices availsble in the CSL for test rpurroses

11/70 CFU LFo1 FCL11/PCO5
MJll-AsE RX11/RX01 M?312(boot)
FFri11-C RX211/RX02 TC11/TUSé
THO3S/TUWELS TU77 MR11
RWSC4 LA3S Tall
RWF04/06 LA30 LT33
LFO2 Lal20 LF0OS
RROSJ/F (2 UTOS 55084 (art interface)
RY11-R vTs2 DUF-11
KWii-F RLI1/RLOL/RLOZ(2) UT100
DH11 RK&611/RK0&/RKO7(2) ODMC-11(2)
DJdil KMCi1 ODL11(2)
nzii URE (M7855)(4) LF11

Note!

Unless sepecified onlw orme of each device can be made
available =2t z2nw one time.



AFFENDIX [
Table 3

Eauirment needed for 11/74 Evaluation
11/74 dual znd euad cru’ss FF11-C» DIF-11Ar MP312, LAZ6
MRAlly and 4 RH70-Cs rer CFU (74 Engineering),
RHO1 Massbus Switch (74 Engineerins)
CSii-MA Comms. Line Switch (74 Engineerinsg)
UT07 Frosrammable Urnibus Switch (LSS Suselied)
EMS11-L»-C Manual Bus Switch for line rrinter and card reader (CSS)
FCL11 Parallel Commnmication Link (CSS)
TMO3/TWELS (74 Endineering)
H308 null modem (74 Engineering) (47

H313 EIA turnaround (74 Endineering) {12)
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