Avenue Louise, 480

B-1050 Brussels, Belgium
Telephone ' 02/649.96.20-(30)
Fax: 02/64094.37

Telax : 21177

January 21, 1986

MEMORANDUM TO Messrs. I Colllsson

J.P. Fleld
C. Denenberg
M. Dealtry
FROM C.F. Smith
SURIECT Tolerant Bvaluation

on January 16, Mr. Weadock conducted an Operations Review at
christian Rovsing. one of the topics covered was the Tolerant

Evaluation.
Mr. Borup stated the followlng :

1. The Tcolerant system could not do the job of the FBP.

2. The only value of YTolerant to the CRI90 1z the Unix
software, which iz also available from other sources.

A copy of Mr. Borup's presentation to Mr. Weadock iz attached.
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C.F. Smith
cC' Messrs. R.V. Pryor
K. Jakobaen
J.J. Chluskl
Attachment
RC.B. sl
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TOLERANT SYSTEMS INC,

US Cornpany, San Jose

§3 Employees now, in 1934 they were 150,

FUNDING
1981 § 2M from Adler & Company
{083 5 9M from Adler & Company, Accel
Capital, Banc Boston Ventures,
Collier Enterprises, General Instrument
Corporation, Geo., Capital, Helis Investments.
1985 $3.5 M Bull Transac,, Digital Computer Ltd, (DCL).
INSTALLATIONS

Bull Transac.

DCL

Grumman Data System

General Instrument Corporation
Comsat General Corporation
Case Communications Ltd.
Hospital in Oklohama City,



Tolerant

systems

THE TX OPERATING SYSTEM

TRANSACTION EXECUTIVE

UNIX BASE
ADDITIONAL FEATURES OF TX

TRANSACTION MANAGEMENT

DATA INTEGRITY




DISTr.3UTED CONFIGL .:ATION

SySters

LOOSELY COUPLED DISTRIBUTED SYSTEM

e Expansion Without Replacement

e Architectural Foundation for Fault Tolerance




KEY ISSUES

TECHNICAL EVALUATION OF TOLERANT: STATUS OF ETERNITY SOFTWARE R 5.07

DEVELOPMENT COOPERATION BETWEEN CR AND RC: COMMON HAROWARE ARCHITECTURE?

SYSTEM COST [S A COMMON ARCHITECTURE COST EFFICIENT?

DEVELOPMENT SCHEDULE: WILL A COMMON ARCHITECTURE INCREASE THE RELEASE OF
RC9CG00, CRSO UMACCEPTABLE?

MARKET EVALYATION: MARKET SIZE FOGR RC @R FOR CR 4+ RE?



N

BASIC REQUIREMENTS COMPARISON

BASIC REQUIREMENT CRYI0 RCI000 ETERNITY SPEC.

— i,

CRBG MX ARCHITECTHRE

(OATAR COMMUNICATION
METWORK (OMPUTER) REQ NO REQ - {NG COMMUNICATION SYSTEM)

HIGH PERFORMAMNCE

32 BIT ARCHITECTURE RE() RE( - {NOT HIGH
PERFORMANRCE ;

GENERAL PURPOSE MINICOMPUTER N0 REQ REQ 3

UNIX SOFTWARE

DEVELOPMENT ENVIRCNMERT REQ RE{) + {UNIX AT+7 ¥ 5.2,
BSD V 4.2 COMPATIBLE)

FAULT TOLERANT ON REQ REG + (DESIGNED FOR THAT
TRANSACTION LEYEL {NOT SUFFICIENT MARKET)
FOR CR APPLICATIONS)
INCREASED BANDWIDTH REQ RE ) - [NQ SPARE BANDWIDTH
ON {NTERCONNECTION AYAILABLE }
BUSES
SUPPORT FOR EXISTING NO REQ REQ -
RC

PRODUCTS
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CR-RC DEVELOPMENT COOPERATION

KEY QUESTIONS:

0 CAN A COMMON SYSTEM/PRODUCT ARCHITECTURE WHICH SUPPORT RC AS WELL AS CR

REQUIREMENTS BE DEFENED?

0 CAN A COMMON UNIX DEVELOPMENT ENVIRONMEWT BE OEFINED®
#: CAN THE COOPERATION BE SUPPORTED BY THE CRGANIZATION? .

WHY
3 IMPROVED DEYELOPMENT FACILITIES

0 RECUCED DEVELOPMENT COST
G REDUCED TRAININMG OF NEW MEMBERS OF THE STAFF

0 REDUCED MARNNKING UP PROBLEMS,



REQUIREMENTS OVERLAP

CR90O
REQ

RCS000
REQ



SYSTEM HARDWARE ARCHITECTURE OVERLAP

OION
/L

TODAY
RC9OGE
i
|
1
EVALUATION ;
r
7
RC9000 CROQ
3

RC3000
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Fabruary 5, 1996

TO! Mr. J.P. Fleld

FROM: Danlel P.Weadock

SUBJECT: Tachnical Evaluation of the Tolerant
Opportunity

You have already received a copy of the assessment of the Tojerant
opportunity prepared by K.Gent/). Starks of ATC.

Please prepare & consolidated ITTE Technical recommendation using as
inputs the tachnical assessments prepared by :

A. ATC/Test

8. Regnecentralen
C. Christian Roveing

0. ITT Austiia

By copy of this memo [ am requesting that the other units fmrd to
. you, at the earliest possible date, coples of their technicai a mants.

RN WA

cC: Masses. K.Jakobeen

o S AR o 3 = e e vty
Iy ,".. .

N
R F o 1oy - LY
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@ SYSTEM CONFIDENTIAL [ "1
IIT Corporation
veoe ik
! Research Onve|
Shalton, Cannectycut 16484
(203) 828-734!1

31 January 1986

To: c. F. 8252' C ;[/

From: E, K. Gant/J, V. Starks
subjsct: Asgassnent of Tolerant Systanms, Inc.

As part of its continuing involvemant in the evaluation of Tolerant
Systenms, Inc., TEST visited thelr San Jose facility|on 21 and 22

January, &
A copy of the Tolarant presentation is attached.

¥
\

" The Tolerant product is not an appropriate angine for the :
Super Pront End Processor (FEF). ;
3

" The Tolerant product will not provide a suitable
architectural basis for the RC3000.

%  No aspect of the Tolerant operation justifies [an investment
of S5M. ?

SUMMARX

The Tolerant product is of reascnable design [for its stated
purpose —- on-line transaction processing with a limited
fault tolerance capability. The Trans action
intar=-process aommunication (TPC) bas a bandwidth of 200 KHz
which may cause a bottlenack in some ap ns. No VDE

certitication is planned.

* Tolerant has a narketing story to tall,| Howevar, RO

cohevent user model is present at Tolerant with a resulting
1ack of product focus. Much of their market projection is
nased on “unserved available' markets which [may not exist.

The Tolerant product appears to ba difficult manufacture.
Both electronic and mechanical assemblies are inordinataly

complex.

* ™he servios and support ASPeCTs
yet addressed in & markat with IBM=like e)xpectations.
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. SYSTEM CONFIDENTIAL

BACKGROUND
Tolerant was founded In 1982 and axpanded to 140 -%{r by early

1985, Product dalays, caused by devalopment overruns, minated in
genior management changes during 1985, Tolerant no employs 83

staff.

Tolerant shipped their product for evaluation in 1984, based on TXA
ralease level 1 software. They have now built approxinately 70
system Building Blocks (SBBe) at various engineering ravision
levels. Twenty are in the hands of custoners (threa Europe) and
tha reet are used imternally. Full product release ls rgettad for
May 1986, with TX release 5 software. Development costs to the end
of 1985 totaled $28M.

TECHNICAL
@ Eindings

«  The product is based upon loosely-coupled multi-processor

units. The primary processor is the NS 32032, although the
current model uses the NS 23016

* The peripheral i/o channel is on a per SBB basis with a |
bandwidth of 3 MHz. Disk controllers will support up to
four drives sach: intarface is the EMSD standard. Up to 60
gigabytas per S8B is possible.

+  Tha Communications Interfacs Procsssor (CIP) sypports up to
12 ports (two of which may be synchronous) ang one parallel
This device provides a programmable mini front-and

and makes the sywtam ly adaptable far specialized
communicaticne protocolds. There 1s a gage level
interfacs between the CIP ana 8SB8.

. * The systam intsrconnsct bus is a pair of Ethernet-like
CSMA/CD bus running at 10 MHz sach.

*  Fault tolerance is suppcrted in hardware by dual-ported disk
drives and CIPs, with a clever communicatio distribution
that allows backup switching to several {IP units., It

nots that the lpvel of fault
tolarance is directad at data base integrity, as distinct
from "all-gafe® or "nonestop! application re ments. No
attsnpt is made to address thess markets.

L om,
e

s

* Tolerant has developed a modification of UNEX which they
call TX. It provides 4.2 BSD and System V compatibjlity
while adding integratsd cransaction | managenent,
high-availapility file system, and an improved |intar-process

comnunication (IPC) facility.

ar e, e o A M i TR L R R e i T T e
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SYSTEM CONFIDENTIAL

In additdon to TX, the systan utilizes a real-
callad RTE which is used in the CIP and in ths
of tha 8BBE.

While the systenm

me axacutive
B procassor

data fils n-plexing, and dynamic load balancing, these are

not transparent ¢t the prograsmer. Some
parameters for these functions is necessary
and successful multi-SBB oparation.

Plans call for the evantual introduction of
based software, thereby expanding the term
capabilities. All software development is
third party supplisrs.

Tolerant claims that the euiprent meets the
for FCC A. Thay furthar stats that the system
FCC B, Testing for VDE certification is not

has many facilities which -upiart recovary,

uning of the
for efficlent

mmunications
connection
ontracted to

requirements
will not pass
plannhed. The

aystem will not pass VDE B since it failas to pass FCC B.

Latest schedules call for full product realeas

precedad by inehouse alpha testing in Februar
beta tasting during March and April,

in May 1986,
and external

Tolerant IPC wmay create & bottlsneck

failing of
application

The throughput of IPC facilities is an ic
many UNIX-based systams. The 200 KHz throu rata of the
sibl

programmers are not aware of the pos
program accordingly.

There is 10 VDE certification. VDE B may be
in some European countries.

problem and

a raquirement

Power switchas are locatad at the back of thhmbinctl. In

a multiple SBR configquration, this may be u
product safety agenciss.

While the Tolarant claim for ease of programmi
when ¢com d to Tandenm and Stratus,

paraneters within af'plicntinn code
fault~tolerant features not a trivial «
erronscus to assume that software off the

Nercise.

cceptabla to

g may be true
&« tuning of
to optimize

It is

shelf hecomes

fault tolarant vhen run on ths Tolerant sysgten.

The implications
softvare exposes long-tarm support requir

hence full product release are one qua
claimed one month ago.

of relying on outmide sugpliers for all

ents.

schadulas pressntad for completion of Release 5 of TX and

r latsr than

BS R4 18.82.86., BT L6
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® SYSTEM CONFIDENTIAL
MARKETING

Fingdings

* Tolarant describes their market as on-line| transaction
processing (OLTF). They claim this market ig growing at
20-30% cumulative annual growth rate (CAGR) |from $22B in
1985 to $40B in 1988. They further claim that the available
markat for Ssult-tolerant OLTP was $7B in 1985 with a eservad
market of §1B.

" The distribution stratagy is via a variety of OEM and
value~added resellers. No direct and-us salas are
contemplatad. However, no policy or stratagy to protect
resellers from compatition by Tolerant is evident.

* Tolarant had ro n of their user profile. However,

. whan the following corstrict was presanted, they| agreed that
their target user could be described as:

- Transaction orientsd

- Highly dependent upon computer system [for business
operation

- Betwean 20 and 5000 usars
- 1 to 80 Gbyts 4data bass
" Competitors are listed (in ordexr) as IBM, DEC, Tandem, and

Stratus. They have a story to tall aboufi competitive
advantage principally basad upon price-performanca.

W Software is prioed ¢t market, Tha TX license fge is bundled

with the SBB price. There are no plans unbundle.

Conmunications modules, languages, forms manpgement, etc.

. are priced separatsly on a per SBB basis.

* Tolarant doss not understand nor is it prepardd to address
entry barrier issues such as a retaliatory fonu by a
major vendor, lack of reputation, or imma ty of the
distribution channel.

* large depandance upon "unserved available” ket. There

are many marketing pecple who question the
a thing.

* systam design and functionality are not sed upon a
coherent ugser modal. Consequently, it is|difficult to
assess the appropriatansss of the product its market

nichs.

‘
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MANUFACTURING

SERVICE AND SURPORT
Mndings

|

§YSTEM CONFIDENTIAL

Talerant has bujlt 70 §BBs. They primarily gntegrate and
test major subassemblies built by others. s than 2000
square feet of manufacturing space with aboutli eight people
in evidencas.

All boards are six or eight layer and r ther densely
populated. There are a large nunber of cufs and straps.
Confiquration control at this level seems formal,

Thera are four different power supply complements. One each
S tha SBB, CIP and each CIP board, magnetic tape, and 4isk
drive. All types are of different manufacture.

The cabinetry is complex with many parts. era are many
different cooling fans and power terminatio

No FCC compliance labels were evident o“ any systemns
(despite a requirement that they be there). No such labels
ware evident in the manufacturing areas.

The circuit boards and machanical and powar a semblies seem
inordinately complex. This lesvel of complexity would make
any adaptation or re-design sxpensiva.

1abor content averagas twoe man-months BB, This
compares unfavorably with the approximataly 35 man-hours
1abor content in a DEC VAX 11/780.

Fian service is subcontracted to Grumman for|North America
only.

system sizing, based on reliability and tyaftic, takes a
day. No predictability model on fault=tolarance has bean

done.

Target MTBF per SBB is 5000 hours. No calchlated MTBF is
available and fisld data is too sparse for juse.

MTTR target (eaxcluding . The statad
strategy is to have the + himself with
support from & remote diagnosis center. wvever, not ail
hoards are easily customer serviceable. I1n rticular, the

dual port disk boards require gkilled servi¢e personnel to
ranove and replaca.

B
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SYSTEM CONFIDENTIAL

Furopean distributors are expectad to providle their own
sarvice and support organizations.

The system has the capability to automatically call and
report a failure to the telephone support center.

isgueg
* MTTR figures used in reliability calculatipns are not
realistic. Travel time must bhe lncluded.
* sparing levels for customer re will be high. No price
tor standard spare kit is avallable.
* The process for systam sizing is esoteric and npot practical
in any large scals marketing effort.
SUITABILITY FOR SUPER FED
The Tolerant system has no IBM channel intarface, nor is |one planned.

Moreover, Tolerant does not recommend the use of system for
pags-through message switching and related applicatipns,

Tha Tolarant system is not appropriate as an engine fpr the Super
FED,.

1985,

%

TEST co
appropriate for this product:

. 12 December
n g;tt:iure is not

The specification calls for the Tolerant UPU/RFU set to be
replaced by one or more RCS000 processing unitis based on A
reduced instruction set computar (RISC), This will
nacesaitate & port of the ¢ compiler to this naw processor
at an estimated cost of S$L5M. Purther, this hew computar
architecture is not supportad by Tolerant's TX/RTE software
structure.

cludes that the

The Tolsrant software structure pracludes the use of

multiple indepsndent procsssors with the same SBB, whereas
the specification calls for nultiple RC900p and RCB000

Processors.

The system structure set forth in the s fication is
substantially different from the Tolerant arrhitecture to
tha extert that the Tolerant softwars would of marginal

value.
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SCANDANAVIAN MARKET

Tolarant

SYSTEM CONFIDENTIAL

TEST with an estimate of the market pize for OLTP

in Scandanavia. A copy is attached. Based upon Tolerant's egtimate
of the served markat at 5% of total OLTP and unservid at 28%, the

following table can be computad:

Total OLTP 434 481 534 892 6% 730
Low FT/OLTP 22 24 27 30 33 37
High FT/OLTP 122 135 150 166 184 204

=

*

W

»

*

Then, the following table can be constructad:

1f one makes the following assumptions:

1985 19686 1987 1988 1989 133Q

All figures in $M.

FCS in Scandanavia 1 January 1987.
Investmant conmences ) July 1S86.
Cost of capital at 10%,

Market share of 20%.

Proftit aftar tax of 10%.

Profit

Low & 7 8 .8

lLow Cumulative S L3 21 29
High 317 ‘ll ‘#5 5-1
High Cumulative 3.7 7.8 124 17.5

The following additional costs should be considered ih light of the

RC9000 specification:

%

Cost to port C to the RISC §1.5M
Cost to davalop RISC board $2M |
Coat to restructure TX/RTX $2M. |

TOTAL $3.5M
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Costs for support, product preparation, document transla
logistics, sales training, etc., must ba considered. T

following model to foracast the total product c
developmants:

* 0% for development
* 30% for manufacturing tooling and startup
" 40% for training (sales, marketing, service),

fleld service logistics, and related activities
the total cost of this undertaking, 1ncludi;l?'9 the $5M to

This brings
Tolarant, to over $23M.
level of investnent.

No estimate of market size

oot J. P. Flald

19 A4 10.0@2.86. @9:29

ST uses the

Elon, gervice
at of sauch

advertising,

tifies this
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Data :

Knud Jakebsen
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{TT Corporation

! Research Drivs
Shelton, Connectieut DE484
(203} 829.7341

U 12 F
To: RIS Ko e m"';'z si'/ soruary 1986
From: E. K. Gen ,;J. P S;tarks
Subject: Your Memo of 3] January 1986,

We are in receipt of the subject me
‘ mo and conclude that the
glea;an to change the conclusions of our assessment of Tn]era:f ;gtgg
anuary 1986, However, in order to assure clarity, we have recast

some of the conclusions of that report in direct response to the

items of your memo. ‘ : :
subject m);mn: The following correspond to the items in the

3. The RC9000 specification calls for mul
tiple cpu’
attached to the bus of the system building prﬂck (pslég).mSBbg
1s a Teolerant term. The Tolerant architecture, both

hardware and software, oF oy
n On : . :

Tolerant architecture does ' énce, the

specification. not support the RCSO00

4. [t is not at all ¢lear why UNIX should be ar i |
any commercial end-user marketplace. But, it ;ﬁg;rgzer?;t;g
that the Tolerant adaptation of UNIX will not support the
RC9000 structure without sfgnificant alteration., Indeed. it
might be easfer just to start over. |

5. The prospect of Tolerant marketin -
serious questions: g the RC9000 raises soma

E Tolerant has no plans to establish a sales force,

Their strategy is to obtain market pe ] '
and VAR edy 1S penetration via QEM

- It will be difficult to maintain reasonable profi
_ J afit

margins with the high probability of the three Fevr:ﬂ]s
involved (ie, RC, Tolérant, and OFEM or VAR) before
reaching the end-user. In addition, there would be 4 -

6% 1import duty burden on a com ‘
LA, puter of Danish

- If U.5. manufacturing is contemplated, b i1
, DY whom will it
be done? Tolerant has no manufacturing capability.

— )

17:4dE
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SYSTEM CONFIDENTIAL

Our Tolerant assessment addressed its appropriateness for
use in the Super FEP. With regard to the more basic issuye

of the use of the Tolerant system, or portions thereof, as
part of the CR90:

- The CR90 is conceived as an evoiution of the CR8OMX and
would be required to support the main thrust of the CR
business -- high capacity message-switching., To this
end, the CR90 will utilize the CR operating system
MAAMOS, with the possibility of using a UNIX derivative
only as a development environment. It also will
support a high degree of fault tolerance based, not
only on software, but an such hardware features as
redundant power supplies. The CRO0 will undoubtedly
continue the CR tradition of clean serviceable

packaging. The CR90 will fnclude bus interfaces for
ICL, IBM, and Univac hosts.

- Both TEST and Tolerant have agreed that the Tolerant
system 18 not appropriate for message-switching., It
does not support a migration strategy for applications
from the CR80 and CRBOMX, using its adaptation of UNTX
for an operating as well as a development environment.
Its fault-tolerant capacity 1s limited, The packaging
of the Tolerant system has been faulted severely. No
bus level interfaces for host computers are provided.

- No advantage fs gained from the adaptation of the
Tolerant product to conform to CR requirements. Such a

course could easily be as costly as continuing the work
on the CR90.

7-8, TEST has not received copies of the cited atfachments.

Ty L™

© T 6

. Denenberg
. Field
. Smith

. Weadock

17: 47
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Avenue Louise, 480

B-1050 Brussels, Belgium

Telephone : 02/649.96.20-(30)

Fax: 02/64094.37
“APLDFAX Telex: 21177
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February 19, 1986

f: g
TO : E.K. Gent/J.P.; Starks | ATC Shelton
AR \
FROM : K. Jakobsen mnﬂlu \ ""
CC : C.G. Denenbe?ﬁ ATC Shelton
J.P. Field
C.F. Smith
D.P. Weadock
SUBJECT : YOUR MEMO OF 12 FEBRUARY 1986

——n

Having received your memo dated February 12 I must confess that it just added
a bit to my previous confusion.

My request to Mr. Weadock was to let ATC perform a technical evaluation of
Tolerant in order to see if

1. a posslible cooperation Tolerant/RC could save RC time and money in
the RC development of the heavily needed RC 9000
2. such a possible cooperation could eventually give a spin-off to

CR84 in its development of its FEP or CR9Q.

RC 1s used to take its own business decisions based on input from its R&D,
marketing and sales functions so the request was for pure technical reasons.

I will so concentrate on item 3 in your memo but add for your information that
RC has selected UNIX as a requirement in its marketplace as a result of
careful market studies. Your statement on UNIX is thus irrelevant.

I disagree entirely with your conclusions in item 3 and the reason should be
clear from the following :

The RC 3000 specifications defines the following products/projects :

B : New HW sytem with a 24 bits "RC 8000" compatible CPU and RC8000 OS
adaption.
This product directly replaces the RC 8000, offers 100% Sw
compatibility with RC 8000, offers a performance increase of
approximately 4 and supports the current RC 8000 Multi-CPU
architecture.
C : A new 32 bits CPU (RISC based) is added to the system offering the
following product :
-~ High performance single CPU system (10 MIPS)
—  UNIX V compatible OS
— On-line transaction processing support (real time kernel,
data-integrity etc.)
- Fault-tolerance (N-plexing, transaction roll-back, automatic
recovery on dualized hardware).
- Distributed multi-processor system via dualized Ethernet.

R.C.B.: 301.090
T.VA.: 400.504.486



A ported version of TX to this architecture fulfills the above
mentioned requirements. The porting cost is estimated 15-20 manyears.
Note that a natural first step in the portion project would be the
development of a dual CPU solution similar to Tolerant's.

D : This phase of the project covers the implementation of tightly-coupled
multi-processors within one SBB.

The evaluation team from RC has addressed project D in respect to the
applicability of TX and has stated the following :

Quote

The symmetric multiprocessor presents difficult problems which do not arise
from TX, but have to do with the combination of cache and virtual memory, as
is inherent in the proposed design. To be sure, there will be other problems
involved in portion TX to the symmetric multiprocessor environment. The
essential requirement will be good hardware support for exclusive access by
one processor to shared critical data structures. It should be emphasized
that the symmetric multiprocessor is not an essential feature of the RC 9000
from the outset. The requirement for very high performance can be met both by
loosely coupled processors and by tightly coupled processors. The former are
available immediately from any ported version of TX, i.e. as multi-SBBs
systems. It is not clear that tightly coupled high-performance single SBBs
will also be needed. For this reason we refrain from estimating the cost of a
possible port. Much more experience is required before such a project should
be decided.

Unquote

Due to the fact that TX offers nearly transparent multi-processor support in a
loosely coupled architecture, the requirement for a tightly coupled

architecture becomes less demanding, especially because it seems difficult to
embed a transparent multi-CPU architecture in a UNIX OS environment.

Thus the original requirement of implementing project D has been postponed to
a later stage due to the fact that the functional requirements as outlined in
the draft dated 3rd of September 1985 can be fulfilled without this project.
Having finally understood that CR 84 does not have any interest in Tolerant we
will within RC now carefully study all the material received from different
sources and out from that decide whether to proceed with Tolerant.

Thank you for assistance.

Regards.

9601K
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{TT Corporation

! Ressarch Orive

Sheotton. Lonnecticut 08484

To: J. P. Field (203) $28-7341

From; £, K. Gent fl.(ﬁ%b . 12 March 1386

Sybject: Regancentralen/Tolerant Systems Inc.

TEST (E. K. Gent) asgisted ITTE {J., P. Fiald) to congolidate
several reviews of Tolerant Systems and to re-assass Tolerant
Systems’ tachnical value to 177 Austria, Christian Rovsing
and Regencentralen (RC). This report documents the 1ssues
addressed during this activity, which was conducted during

3-7 HMarch 1988. In addition, certain aspects of the proposed
RCS000 product are reéviawed.

SUMMARY

* TEST finds no reason to amend itz pravious reports
that relate to Tolerant Systemg Inc.

% Christian Rovsing and ITT Austrig have concluded
that they have no furthar interest in Tolerant.

u RC has no plans teo use Tolarant hardwave components
for the RC%000. Intevest in Tolarant i3 limited to
Transaction Exscutive (TX) softwara componants.

* Although the RC evalustion 1s Iincomplete, RC
enginearing plans assumd that TX can be ported to be
the RCS000 Qparating Systea,

" Development of the RC000 incorporates a major
upgrads to the RCAN00 product.

* RC requiramants to develop both a RISC based machine
and & fault tolaramt product capabiity are
tachnically drivea, with ¢laims of,

., high performance {(MIPS oriented)
. competitive sdge
* Thera 18 no Product Plan or detailad business

justification, at this time, that supporis the
RCB000 devalopment programme.
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RECOMMENOAT IONS

* (1T should not d{nvast §4.6M in Tolerant. The
technical valys hag not besn proven.

® A detailed Product Plan i3 required, in order to
evaluate the potentis] RCHCO0 raquirement.

* g: & minimus, RC should create sn Acceptance Test
spacification agsainst which to fully avaluate TX
operations. 1hd s i sobar - 2t b

*F. xy .-'- ;-"#I ] _rl.t

'asts_:hnuld :nv;r;
i, Performance (e.g. transaction throughput)

2. Faylt handling capebility
3, Functional compliance with UNIX V

* e should re-evaluste and concisely define the leval
of "fault tolersnce® required.

# RC should re-evaluate the ntcossitgcfnr 8 RISC based

architecture: devalopment of RISC-based products
involve non-trivial overheads.

y System performance ra?uirlutnts for the RCS000 are
expressed in terms of MIPS, A mors subtle and
realistic user profile must be constructed for OLTP
snd other application anvironments,

& k¢ should complete s detailed development schedule,
1isting any sssumptions.

GENCRAL

It {s perhaps appropriate to touch on Reduced Instruction Set
Computers (RISC).

" Earlier this year both Hewlett-Packard (HP) and [BM
snnounced machines built around the new and largaly
upproven approach of RISC. HP introduced two modals
of "Spectrum” (HP 3000 Series 930 and 950; at an
astimated development cost of $200M. Avafiability 1s
targetted for and of this year for the 930 and 1987
for the 980. IBM introduced the I1BM RI/PC, but
develophent costs Ravé not baen divuliged.
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Development of & RISC based machine deménds
significant tachnical expertise and requires @&

highly integrated develcpment programme in the areas
of,

Hardware and system architecture
Operating Systes
Compiler Suite &nd associated tools

Parformance Analysis

RISC machines are considered good for computational
intensive applications wharezs the RCS000 i3 aimed
at the [/0 intensive ugp11cations found in most
bus inesses, especially OLTP.

RISC machine compilers pley & more {mportant role in
realizing system performance than conventional
compilers. Determining the Jinstruction set should
rasult from extensive measurements of execution
frequency, across & variety of worklosds.

The compiler davelopment &8 outlined in the RC
development schedule, agpstr: to refer to the 'L’
languaga requivement; the "Specification of the
HCESOB Computer® document dated 12/12/B5, outlinaes a
v¢?. Pascal, Cobol snd Fortran 77 Compiler Suite.

C. G. Denenbsrg
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