June 6, 1961

R A

Memorandum $6: Mr. W. 3, McWhirter .,

Buljeoty " STRETCH FProject Evaluation -~ Review of Reports
by Dr. R. . Meaghor and C. W. Adams

The evaluasio: TRETCH .,yc,tf-ﬁm and its development was completed on
June 32d wiik er susmission of the report by C. W. Adamas. Dr. 7 “angher

submiited the final appeadix to his original report of fay 9 on Moy &
evaluations were done independently with no consultation between Meagher and
Adamas.

The reports ave well done,. Dr., Meagher's treatment of the subject is more
technical z1d trests the development program {from an engineering viewpoint.

On the othor hond, Mr. Adames' report is more reflective of how a unexr would
view STREVCH, They were selected to represent these two different orientations,

They have divided their reports into two general sections: /

1. Evaluation of STRETCH Performance
v

2. Evaluation of STRETCH Development

This review will treat them in the same ordex,
Both consultants state there is no satisfactory means of establishiz’&g a precise
"gpeed ratio' that will kold true in all problem solutions. They do, however,
believe an averags, vclative numbew can be established for STRIETCH on scienti«-
fic work and have done so.  Their average speed ratio relative to a 704 follows:

! | v STRETCH 7090 704
; splhier - . - 40 6.5 1 '

totes Jack Ciboon’s applications of our instruction mix produces a nuraber
comparable to Meagher's.

s choose to construct an average based on actual running times of five problems
posion med onn STRETCH. Meagher constructed a simple loop of four insiyuctions
Ziusted for the 1cmger word length of STRETCH {i. e. 36 bit of 704/60 bit of
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It should be noted that neither gentleman feels the single number satisfactory
and prefer to state their findings as a range:

I Adams « 5 to 60 X 704
.8 to 10 XX 7090

iL Moaghos = 5 to 53 X 704
.8 to 8 X 7090

In bir‘?*z instances the low performance numbeyr reflects the dis:mpointmﬂ pcr’?ermance

STRETCH on logical type problems that utilize a great number of Branch instruce
ticas. It is recognized this type of instruction can be avoided to a large extent but
i avoidance demands re-education of programmers to avoid instructions that
implement onc of the basic concepts of cempu‘cera. the conditional txanmfer or
branch ingtyuction.

The high periormance nux xaber reflecta the high regard that D Meagher an *cl
Mz, Adams have fm: the avithmetic unit. Dz, Meagher's report opens with the
statement: '"The STRETCH systemn has the fastest operating arithmetic unit, "
Hence, on problems mostly arithmetic in nature, it is an outstanding computexr.

Both consultants list and comment on various features of STRETCH that are not
precisely evaluated but in certain problents they are of extreme value and necessity,
Thege features are:

Large memory capacity
Long Word Length )
Checking, Error Detection and Correction
Extensive Instruction Repetoire

¥
There arve certain problems that arve not feasible on machines of less capacity tt
STRETCH. Without question, very few such problems can be identified, but Jtd:zms
feels ”mis is due to the fact that unill STRETCH became available there wasg little
point for wayone in etudying problems which would fall into this class',

. ° <

{0 D fes

To summarize the avaluaticn sections:

- Mw. Adams and Dz, Moeagher feel STRETCH to be an outstanding large scale computer.
Althouph it did not achieve ita original goal of 100 times 704, it suffers mosi, in
comparison, from the excellent performance of the 7090, Dr. Mcagher states VAll
~of the developmoents in speed which are in the 7090 wexe started and sponsored for
BUABRTCH. Y Heace, on certain insteructions, it is impossible to show much lmprove=
‘ment over 7090 performance. Mr. Adams believes the 7090 provides such strong
a::m;gmt tion that a price reduction was necessary to keep the two systems in pa:emer
st HIL gcerna hl\ely, howe wver, that the price reduciion cotually
KR and that o ‘ . xbits now price iv o f;.;;;;:m;i*«

: wwmmﬁ. H
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Part II ~« Dvaluation of ST ?BT sevelopment

The original goals st for the STRETCH systema in 1955 or 1956 approached what
then must have been the witimate oy neay wltimate for all of the essentml elementa
of a computer dovsign program. TFor example:

I.  Development of devices to permit construction of circuits of 10
nzuosecond delay,

-

2. Developroent of a half microsecond memory,
3.  Imstantaneocus interrupt.

4. Development of a complex and poweriul instruction repertoire to
relieve the programmey of heeding special rules in use of the
instruction,

5, Development of a fully checked system to provide evror detection
and corvection.

These goals coupled with the requirement to provide a large scale scientific computer

éLos Alamos system) to solve cuivemely compic problems and in addition have the
arae system perform an extremcly corplen data processing task {(HARVIEST) put

he STRETCH program in the class of a best effort development program rather than

o Prod wct developmont.

i:';

The very nature of the STRETCH projeet bespoke a research project and yet we wrote
a contract with Log Alamos in November 1956 which in many ways ig more precise
than contracts for our normal z\muucbs. Dz, Meagher vremarks VIt is a puzzle to
understand why IBM, which has traditionally been conservative in its approaches to
proposals and commitments, should enter into on aguvement with Los Alamos for

the delivesry 0:‘2 a definite machine with faivly definite vpecifications as far as speed

iz concerned when the enginecers, a.lmough enthusiastic, woere not at all certain just
how ey would carry out this work, ' ‘ :

This coutract specified instyuction speeds yet to be achieved in any computer availe
Cole today,  We continued to amplify the identification of STRETCH a3 a preduct by
L éli“’i»lnlg pepers and advertisements vating its speed. This reflecte poor marketing

decisions and contvol. '

The STRETCH development was complicated by the “hree in one concept o the
decision to provide 705, 704 successor {rom the same raachine developed to satisfy
nobwra contracts,
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In 1958 when the ''three in one concept' was abandoned, IBM resolved to direct

all STRETCH effort to meecting the requirements of the two contracts. This in
effect "froze' the design of the machine even though planning and simulation work
indicated the system would not achlove ite original gonlzs., Doth Adams and Meagher
comment on the normal necessity of a second desiga iteration in any development
program,. A second design iteration with the system planners aware of technological
barriers {i. e. slower circuits, ctc.) and the Lixniting of requircements to produce the
two contract machives might well have vesulted in the development of two separate
systemas, one scientific {Log Alamos), one data procesoing {(HARVEST). Doth
Meagner and Adoras believe the systerm planners should hove remainced with the
program through the second design iteration, If they had a natural product of their
work would have been more sample programming and greater effort in simulation.
This work would have highlighted deficiencies earlier in the progranm,

Dr., Meagher feels strongly that any doevelopment as complex as STRETCH must
have design decisions made by a small group completely conversant with the system.
This ingists on continuity of personnel who have the same relationship to the project
that an architect has to a construction development. The withdrawal of the system
planners left projoct manzgement in the position of making decisicoas on individual -
probiems without the ability to assess thelr effect on the whole., He states

Mr, 3. E, Dunwell did a superior job in managing the project but was hampered

by crgaunizational changes disrupting the continuity in systems and enginecring
plonniog. He states "My, Duawell did not have constant and exupert engineering
help in dhie early period of the program and really did not have proper engincering
melp uitil about the early paxt of 1959, 7

fa total, Meagher and Adams feel the STRETCH cifort has produced the following
considerable benefits to IBM,

1. Two microsecond memory and circuits and some logical concepts
which permitted the rapid deVelopment and introduction of the 7080 -
and 7090,

2. The developraent and installation of the largest, fastest computer in
& o< [
operation today.
S« The development and testing of logical design concepts such as “look
ahead", "exchange mermory", and Ystandard interface',

The STRETCH system sulered mainly froms:

[s

Literapts to impress it into our normal product development procedure,
exposing the 'beszt elfort" development program to standayrds consideraw
tion, budget consideration and organization problems among others.
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2. Lack of consistencr in estublishing end objectives {i. e. normal
product or gpoecial contract fulfillment).

3. ‘Failure to recognize thut a research effort such as STRETCH is
worthwhile in itself. _ .

It should not be concluded that the lessons learned have beea ignoved. The
current effort in the DY Division will provide us with a general purpese simu-
lator in Januvery of 1962, This will be of great assistence in measuring future
products. Dats Systems now raaintaing close contact between planning, engi-
neoring and applied programeming. It s presumed this liaison will streangthen
with time,

Nor chould it be concluded that the systerns innovations in the logical design of
STRAETCH arc necessarily mistakes, Many of them appoar in cur most successiul
competitors' equipment, We are in a better position today to produce a rulti-

purpode maching {rom the lesgons learned on STRETCIL

The efforts of Dr. HMeagher and Iir, Adaras have been worthwhile, They provide
s with two evaluations of a project that has been difficult for competent L3M
porsonnel to view without prejudice. Thelr conclusions are not necessarily new
or startlingly different from the conclusicans of other review groups with the

possible exception that both highlight the problems presented in establishing a
product goal for what was obvicusly a "best efiort! development project.

Dr. Harwood Kolsky of Rescarch has written an excellent review and evaluation
of STRETCH, Fis relationship and long association with the project both as a
Los Alamos and IBM employee provides him with a unique insight. His ic an
excellent report and should be a part of this evaluation file.
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