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Avenue Louise, 480
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Fax : 02/64094.37

Telex : 21.177

January 21, 1986

MEMORANDUM TO Messrs. [ Collisson

J.P. Pield

C. Denenberg

M. Dealtry

FROM c.f. smith

SUBJECT Tolerant Evaluation

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 following :

l. The Tolerant system could not do the job of the FBP.

2. The only value of Tolerant to the CR90 is the Unix

software, which is also available from other sources.

A copy of Mr. Borup's presentation to Mr. Weadock is attached.

Ya?)

C.F. Smith

cc: Messrs. R.W. Pryor

K. Jakobsen

J.J. Chluski

Attachment
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TOLERANT SYSTEMS INC.

US Cornpany, San Jose

83 Employees now, in 1984 they were 150,

FUNDING

1981 $ 2M from Adler & Company

1083$ 9M from Adler & Company, Accel

Capital, Banc Boston Ventures,

Collier Enterprises, General Instrument

Corporation, Geo. Capital, Helis Investments.

1985 $3.5M 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
SsyStems

TRANSACTION EXECUTIVE

UNIX BASE

ADDITIONAL FEATURES OF Tx

TRANSACTION MANAGEMENT

DATA INTEGRITY



Tueant = [ DISTr..BUTED CONFIG. RATION

e Expansion Without Replacement

e Architectural Foundation for Fault Tolerance



KEY ISSUES

TECHNICAL EVALUATION OF TOLERANT: STATUS OF ETERNITY SOFTWARE R 5.0?

DEVELOPMENT COOPERATION BETWEEN CR AND RC: COMMON HARGWARE ARCHITECTURE?

SYSTEM COST : [S A COMMON ARCHITECTURE COST EFFICIENT?

DEVELOPMENT SCHEDULE: WILL A COMMON ARCHITECTURE INCREASE THE RELEASE OF

RC9G00, CREO UNACCEPTABLE?

MARKET EVALYATION: MARKET SIZE FOR RC OR FOR CR + RE?
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BASIC REQUIREMENTS COMPARISON

BASIC REQUIREMENT CRI9O RCQOOO ETERNITY SPEC.

CR80 MX ARCHITECTURE

(QATA COMMUNICATION

NETWORK COMPUTER} REQ NO REQ - (NO COMMUNECATION SYSTEM)

HIGH PERFORMANCE

32 BIT ARCHITECTURE REQ REQ - {MOT HEGH

PERFORMANCE }

GENERAL PURPOSE MEWICOMPUTER MO REG REQ +

UNIX SOFTWARE

DEVELOPMENT ENVIRONMENT REQ REQ + (UNIX AT+7T ¥ 5.2,

BSD V 4.2 COMPATIBLE}

FAULT TOLERANT ON REQ REG + {DESIGNED FOR THAT

TRANSACTION LEVEL {NOT SUFFICIENT MARKET)

FOR CR APPLICATIONS)

INCREASED BANDWIDTH REQ REQ - (NO SPARE BANDWIDTH

GN INTERCONNECTION AVAILABLE }

BUSES

SUPPORT FOR EXISTENG NO REQ REQ -

RC

PRODUCTS



CR-RC DEVELOPMENT COOPERATION
eee

KEY QUESTIONS:

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

REQUIREMENTS BE DEFINED?

re) CAN A COMMON UNIX DEVELOPMENT ENVIRONMENT BE DEFINED?

o CAN THE COOPERATEON BE SUPPORTED BY THE ORGANIZATION? ~

WH ¥

i) IMPROVED DEVELOPMENT FACILITIES

o REGUCESD DEVELOPMENT COST

tt) REDUCED TRAINING OF NEW MEMBERS OF THE STAFF

Q REDUCED MANNING UP PROBLEMS.



RC9000

REQ



SYSTEM HARDWARE ARCHITECTURE OVERLAP

TODAY

i

7

1

EVALUATION ;

RCS000 cro

3

Rc3000
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February 5, |

TO: Mr. J.P. Fleld

FROM: Daniel P.Weadock

SUBJECT: Technical Evaluation of the Tolerant

Opportunity

You have already received a copy of the assessment of the Tolerant

opportunity prepared by K,Gent/), Starks of ATC.

Please prepare a consolidated ITTE Technical recommendati

inputs the technical assessments prepared by :

A. ATC/Toat

using as

B. Regnecentraien

C. Christian Roveing

O. ITT Austria

By copy of this memo I am requesting that the other units f

you, at the earliest possible date, copies of their technical a

@2 Ad 18.02.86. O9:24

omy iat ete ste ~n
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SYSTEM CONFIDENTIAL pO

ITT Conparation

To: c. FP. “eu av

From: E, K. Geht/d. Fe Starks

Subject: Ascesenent of Tolerant Systens, Inc.

As part of its lvement in the evalua’ of Tolerant
Systens, Inc., TEST visited their San Jowe facility|on 21 

and 22
January.

A copy of the Tolerant presentation is attached.

CONCTESIONS

* The Tolerant product is not an appropriate engine for the
Super Front End Precesscr (FEF.

* The Tolerant product will not provide a suitable
architectural basis for the RC9000.

* No aspect of the Tolerant operation justifies jan investme
nt

of SSM.

SUMMARY

* ‘The Tolerant product is of reasonable design |for its state
d

purpose -~- on-line transaction processing with a linited
fault tolerance capability. The Transaction [Executive (TX)
iyhar=process: communication (TPC) has a bandwith of 200 KHz
which may cause a bottleneck in some ap ns. No VDE

* Tolerant has a marketing story to tell.| However, no
coherent. usex model. is present at Tolerant with a res

ulting
Jack of product focus. Much of their market projection is
based on “unserved available" markets which|may not exis

t.

« The Tolerant product appears to ba difficult
Beth electronic and mechanical assenblies
complex.

* The service and support aspects of wide distr ution are net
yet addressed in 4 market with IBM-like expectat

ions.

manufacture.

e inordinately

Q3 A4 18, 2. 86. @9:24

ne onde BSE Pie sate
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@ SYSTEM CONFIDENTIAL

BACKGROUND

Tolerant was founded in 1982 and expanded to 140 8 ff by early
1985. Product delays, caused by development overruna, minated in
senior management changes during 1965, Tolerant no employs 83
staff.

Tolerant shipped their product for evaluation in 1984,| based on TX
release level 1 software. They have now built approximately 70
System Building Blecks (SBBs) at various engineer[ng revision
levels. Twenty are in the hands of customers (three Europe) and
the rest are used internally. Full product release is rgetted for
May 1986, with TX release 5 software. Development costs to the end
of 1985 totaled $26M.

TECHNICAL

@ = pinaings
* ‘The product is based upon loosely-coupled multi-processor

units. The primary processor is the NS 32022, jalthough the
current model uses the NS 32016.

* The peripheral i/o channel is on a per SEB basis with a 
7

bandwidth of 3 MHz. Disk controllers will upport up to

four drives eact: intarface is the EMSD standard. Up to 60

gigabytes per SSB is possible.

* The Communications Interface Procassor (CIP) supports up to
12 ports (two of which may be synchronous) and one parallel

This device provides a programmable mini front-end
and makes the system particularly adaptable i
communications protocola. There is a gage level
interface between the CIP and 5B.

th & 0E°a

) * The system interconnect bus is a pair of Ethernet-like
CSMA/CD bus running at 10 MHz each.

* Fault tolerance is s in hardware by dual-portad disk

panel that allows backup switching to several ¢IP units, It :

is, however, important to nota that. the level of fault 4
tolerance is directed at data base integrity, as distinct i
from "fail-safe" or "nonestop" application re ments. No 3

attempt is made to address these markets. i

* ‘Tolerant has developed a modification of UN{X which they j 4
call TX. Tt provides 4.2 BSD and System V compatibility foe
while adding integrated transaction | management, fo.

high-availability file syste, and an improved |inter-process Pot
communication (IPC) facility. i :

f

° |
i

v
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@ SYSTEM CONFIDENTIAL

* In addition to TX, the system utilizes a real-time executive
Calied RTE which is uged in the CIP and in the RFU processor
° SBB.

* While the system has many facilities which rs recovery,

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

not transparent to the programmer. Some funing of the

parameters for these functions is necessary| for efficient
and successful multi-SBB operation.

* Plans call for the eventual introduction of communications

based software, thereby expanding the term connection
capabilities. All software development is fontracted to

third party suppliers.

* Tolerant claims that the equipment meets the requirements
for FCC A. They further state that the sysetem|/will not pass

e@ Fcc B. Testing for VDE certification is notiplanned. The
aystem will not pass VDE B since it faila pase FCC B,

* Latest schedules call for full product releasp in May 1986,

preceded by in-house alpha testing in February and external

beta testing during March and April.

* The throughput of [Pc facilities is an ic failing of
many UNIX~based systams. The 200 KHz throu rate of the

Tolerant IPC may create a bottleneck application

programmers are not aware of the possible problem and

program accordingly.

* There is no VDE certification. VDE 8 may be ja requirement
in some European countries.

* Power switches are located at the back of the cabinets. In

e@ a multiple SBB configuration, this may be unacceptable to
preduct safety agencies.

when compared to Tandem and Stratus, the tuning of ;

paraneters within application code| to optinize ;

fault-tolerant features not a trivial exercise. It is :
erroneous to assume that software off the jshelf becomes

fault tolerant when run on the Tolerant system.

* The implications of relying on outside su pliers for all ;
software exposes long-term support requirements. ‘
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MARKETING

rindings

* Tolerant describes their market as on-line) transaction
processing (OLTP). They claim this market growing at
20-30% cumulative annual growth rate (CAGR) [from $225 in
1985 to $40B in 1968. They further claim that the available

market for fault-tolerant OLTP was $7B in 1965 with a served
market. of 918.

* The distribution strategy is via a variety|of OEM and
value-added resellers. No direct end-us sales are

contemplated. However, no policy or strategy to protect

resellers from competition by Tolerant is evident.

* Tolerant had no desaription of their user profile. However,

) when the following construct was presented, they) agreed that
their target user could be described as:

- Transaction oriented

- Highly dependent upon computer system [for business
operation

- Between 20 and 5000 users

- 1 to 60 Gbyte data base

* Competitors are listed (in order) as IBM, DEC, Tandem, and

Stratus. They have a story to tel) about competitive

advantage principally based upon price-performance.

* Software ig priced at market. Tha TX license fee is bundled
with the SBB price. There are no plans unbundle.

Communications modules, languages, forms management, etc.

r ) are priced separately on a per SBB basis.

* Tolerant does not understand nor is it prepargd to address

entry barrier issues such as a retaliatory ponse by a
major vendor, lack of reputation, or imma ty of the

distribution channel.

* Large dependence upon “unserved available" ket. There
are many marketing people who question the e of such
a thing.

* Systam design and functionality are not ged upon 4

coherent user model. Consequently, it is/ difficult to

assesa the appropriateness of the product its market
niche.
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MANUFACTURING

“ Tolerant has built 70 6BBs. They primarily integrate and
test major subassemblies built by others. a than 2000

feat of manufacturing space with about eight people
aquare
in evidence.

* All boards are aix or eight layer and rather densely
populated. There are 4 large number of cuts and straps.

Configuration control at this level seens formal,

* There are four different power supply complements. One each
for the SBB, CIP and each CIP board, magnetic tape, and disk
drive. All types are of different manufacture.

* ‘The cabinetry is complex with many parts. ere are many

different cooling fans and power terminations.

* No FCC compliance labels were evident on any systems
(despite a requirement that they be there). No such labels
were evident in the manufacturing areaa.

inordinately complex. This level of complexity would make

any adaptation or re-design expensive.

x Labor content averages two man-months SBB. This
compares unfavorably with the approximately 35 man-hours

labor content in a DEC VAX 11/780.

SERVICE AND SUPPORT

Eindings

* Fiala servios is subcontracted to Grumman for] North Anerica
only.

* Systen sizing, based on reliability and traffic, takes a
day. No predictability model on fault-tolerance has been
done.

* Target NIBF per SBB is 5000 hours. No calcplated MTBF is
available and field data is too sparse for juse.
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* European distributors are expected to provide their own
service and support organizations.

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

* MTTR figures used in reliability calculatipns are not
realistic. Travel time must be included.

* Sparing levels for customer re will be high. No price
for standard spare kit is available.

* ‘The process for system sizing 1s esoteric and not practical
in any large scale marketing effort.

SUITABILITY FOR SUPER FEP

e The Tolerant system has no IBM channel interface, nor is jone planned.
Moreover, Tolerant does net recommend the use of aystem for
paga-through measage switching and related applications,

The Tolerant system is not appropriate as an engine fpr the Super
B

SUITABILITY FOR RC9000

Based upon the Specification of the Ro9000 Computer dated! 12 December
1983, TEST concludes that the Tolerant architecture is not

appropriate for this product:

* ‘The specification calls for the Tolerant UPU/RPU set to be

replaced by one or more RC9000 processing units based on a

reduced instruction set computer (RIs¢c)., This will

necessitate a port of the ¢ compiler to this naw processor

at an estimated cost of $1.5M. Further, this new computer

@ architecture is not supportad by Tolerant's TX/RTE software
structure.

* The Tolerant software structure precludes! the use of
multiple independent processors with the same /SBB, whereas
the specification calls for multiple RC900p and RC8000

processors.
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SCANDANAVIAN MARKET

Tolerant provided TEST with an estimate of the market

in Scandanavia. A copy is attached. Sased upon Toler

of the served market at 5% of total OLTP and unserv

follewing table can be computed:

1985 1966 1987 1988 1989 1990

Total OLTP 434 481 §34 892 656 730

Low FI/OLTP 22024 «27° (300 33 37

High FT/OLTP 122 135 #150 166 184 204

All figures in $M.

If one makes the following assumptions:

* Fcs in Scandanavia 1 January 1987.

* Investment commences 1 July 1986.

* Cost of capital at 10%.

* Market share of 20%.

* Profit after tax of 10%.

Then, the following table can be constructed:

Profit

Low 6 7 & 8

Low Cumulative 6 13 21 29

High 3.7 41 46 5.1

High Cumulative 3.7 7.8 12.4 17.5

The following additional costs should be considered
RC9000 specification:

* Cost to port ¢ to the RISC $1.5M

* Coat to develop RISC board $2M

* Cost to restructure TX/RTX $2M.

@9 Ad 10.02.86. a9:29

ize for OLTP

nt'a estimate

d at 28%, the

light of the
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Costs for support, product preparation, document translation, service
logistics, sales training, etc., must be considered. TEST uses the

following model to foracast the total product cost of such
developments:

* 30% for development

* 30% for manufacturing tooling and startup

* 40% for training (sales, marketing, service),| advertising,

fleld service logistics, and related activiti

This brings the total cost of this undertaking, inclu the $5M to
Tolerant, to over $23M. No estimate of market size jpstifies this
leval of investment.

ce: J. P. Field
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Knud Jakobsen
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fT Corporation

? Research Orrva

Shelton, Connecticut 06484

(203) 929-7341
to: unrEDN wh a 12 February 1986

From: E. K. Gen 73. P, Starks

Subject: Your Memo of 3] January 1986,

We are in receipt of the subject maemo and conclude that there is noreason to change the conclusions of our assessment of Tolerant dated31 January 1986. However, in order to assure clarity, we have recastsome of the conclusions of that report in direct response to theitems of your memo. The Following correspond to the items in thesubject memo:

3. The RC9000 specification calls for multiple cpu’s to be

is a Tolerant term. The Tolerant architecture, bothhardware and software, of _ mor
non 

h a - Hence, theTolerant architecture does not Support the RC9000specification.

4. It is not at all clear why UNIX should be a requirement in
any commercial end-user marketplace. But, it must be notedthat the Tolerant adaptation of UNIX Will not support theRC9000 structure without significant alteration, Indeed, itmight be easier just to start over.

5. The prospect of Tolerant marketing the RC9000 raises someserious questions:

- Tolerant has no plans to establish a sales force,
Their strategy is to obtain market penetration via OEM
and VAR outlets.

It will be difficult to maintain reasonable profit
margins with the high probability of the three levels
invotved (ie, RC, Tolerant, and OEM or VAR) before
reaching the end-user. In addition, there would be 4 -
6% import duty burden on a computer of Danish
manufacture.

- If U.S. manufacturing fs contemplated, by whom will it
be done? Tolerant has no manufacturing capability.

‘

attached to the bus of the system building block (SBB). a |

17:46
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Our Tolerant assessment addressed its appropriateness foruse in the Super FEP. With regard to the more basic issueof the use of the Tolerant system, or portions thereof, aspart of the CR90:

- The CR90 is conceived as an evolution of the CR80MX andwould be required to support the main thrust of the CRbusiness -- high capacity message-switching. To this
end, the CR90 will utilize the CR operating system
MXAMOS, with the possibility of using a UNIX derivative
only as a development environment, It also will
Support a high degree of fault tolerance based, notonly on software, but on such hardware features asredundant power supplies. The CR90 will undoubtedlycontinue the CR tradition of clean serviceablepackaging. The CR90 will include bus interfaces forICL, IBM, and Untvac hosts.

- Both TEST and Tolerant have agreed that the Tolerant
system is not appropriate for message-switching. Itdoes not support a migration Strategy for applicationsfrom the CR80 and CREOMX, using its adaptation of UNIXfor an operating as well as a development environment,Its fault-tolerant capacity is limited. The packagingof the Tolerant system has been faulted severely. Nobus level interfaces for host computers are provided,

- No advantage is gained from the adaptation of theTolerant product to conform to CR requirements. Such acourse could easily be as costly as continuing the workon the CR90.

7-8, TEST has not recetved coptes of the cited attachments.

uUAAao
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Avenue Louise, 480

B-1050 Brussels, Belgium

Telephone : 02/649,96.20-(30)

Fax : 02/640.94.37
RAPIDFAX Telex: 21.177

February 19, 1986

TO : E.K. Gent/J.P.j Statks | ATC Shelton

FROM 3 K. Jakobsen yi AAA) .

cc : C.G. Denenberg \ | | ate shelton
J.P. Field

C.F. Smith

D.P. Weadock

SUBJECT : YOUR MEMO OF 12 FEBRUARY 1986

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 possible 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 CR90.

RC is 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 9000 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-cpuU

architecture.

c H 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

TVA. : 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 H 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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ITT Corporation

! Research Orive

Shelton. Connecticut 06484

Ta: J. P. Field (203) 328-7341

From; &, K. Gent Siibek . 12 March 1986

Subject: Regencentralen/Tolerant Systems Inc.

TEST (E&. K. Gent) assisted ITTE (J, P. Field) to consolidate
several reviews of Tolerant Systems and te re-assess Tolerant
Systems’ technical value to ITT Austria, Christian Rovsing
and Regencentralen (RC). This report documents the issues
addressed during this activity, which was canducted during

3-7 March 1986. In addition, certain aspects of the proposed
RC9O0O product are reviewed.

SUMMARY

* TEST finds no reason to amend its pravious reports
that relate te Tolerant Systems Inc.

* Christian Rovsing and ITT Austria have concluded
that they have ao further interest in Tolerant.

* RC has no plans to use Tolerant hardware components
for the C9006. Interest in Tolerant is limited to
Transaction Executive (TX) software componants.

* Although the RC avalustisn 13 incomplete, RC
enginearing plans assume that TX can be ported to be
the RC9000 Operating Systen,

s Development of the RC9000 incorporates a major
upgrada to the RC8000 product.

* RC requirements to develop both a RISC basad machine
and 4 fault tolerant product capability ara
technically driven, with claims of,

. high performance (MIPS ortented)

, competitive sdge

* There 48 no Preduct Plan or detailed business
justification, at this time, that supports the
RCSOOO devalopment programme.

24, 43. 86.
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RECOMMENOAT LONS

* lit should not invest $4.64 in Tolerant. The
technical value hag not bean proven.

* fA detailed Product Plan is required, in order to
evaluate the potential RC9O00 requirement.

* As & minimus, RC should create an Acceptance Test
Specification against which to fully evaluate TX
operations.

asts should caver,

1. Performance (@.g. transaction throughput)

@. Fault handling capability

3, Functional compliance with UNIZ V

* RC should re-evaluate and concisely define the level
of "fault tolerance” required.

* RC should re-evaluate the necessity for a RISC based
architectures; development of RISC-based preducts
involve non-trivial overheads.

* System performance require for the RC9000 are
expressed in terms of MIPS. A more subtle and
realistic user profile mist be constructed for OLTP
and other application environments,

* RC should complate # detatled development schedule,
listing any assumptions.

GENERAL

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

* Earlier this year both Hewlett-Packard (HP) and IBM
announced machines built around the new and largely
unproven approach of RISC. HP introduced two models
of "Spectrum" (HP 3000 Series 930 and 980) at an
astimated development cost of $200M. Availability is
targetted for end of this year for the 930 and 1987
for the 986. IBM introduced the IBM RT/PC, but
development costs have not been divulged.

ah
EG'd MEUNSD ADO"OMHODSL USINDAdY LIE G@Pigt 9B. fT‘ ak
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Cevelopment of a RISC based machine demands
significant technical expertise and requires 4

highly integrated development programe in the areas

of,

Hardware and system architecture

Operating System

Compiler Suite and associated tools

Performance Analys{¢

RISC machines are considered goed for computational
intensive spplications whereas the RCG000 is aimed

at the 1/6 intensive appl ications found in most
businesses, especially OLTP.

RISC machine compilers play a more important role in
realizing system performance than conventional
compilers. Oeter@ining the instruction set should
result from extenstva measurements af execution
frequency, across a variety of workloads.

The compiler davetopment ag outlined in the RC
development schedule, appears to refer to the °C’
Janguage requirement; the "Specification of the
RCSO0O Computer” document dated 12/12/83, outlines a

ro’, Pascal, Cobol and Fartran 77 Compiler Suite.

C, G. Denenderg
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