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MEMO TO: 

SUBJECT: STRETCH Performance 

The enclaead File M e m o  is being sent to you with the hope that 
it may be useful in p u r  talka with cuetamers who are interested in 
smaller syrrterns. 

Please emphasize that the curves are approximate, based on 
ty-pical problems only, etc. I - -  also it should be treated with the same 
confidence &e the other STRETCH material you have received. I 

HGK: j cj 
Enclosure 

M. G. Kalsky 
Project Coordinator 
Project 7000 
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SUBJECT: The Dependence of STRE;TCH.' Intern& Cemputhg 
Speed an Various Configuration Parametere 

I. Introduction 

There have recently been a nurnbar of requests for more Mor- 
rnatisn C O R C B P I I ~ ~  the performance of STRIETGH. Most  of the requests 
have been fcm performance figursa for STRETCH ayatsms with other 
than 6 memory w i t s  and for an eethate of the erffrpct on computing speed 
of Input-Output devicaa running at the ~ a m a !  time. 

The graph6 presented here: are based on Timing Simulator runs 
made on the IBM 704, 
for this report, others are baaed OR various @tudiee made last yaar. 

Some of the points are frozrz rune made especially b 

Xt erhauld be e ~ p h a e i z e d  that the rsmlts praeentttd in theee graphs 
are smoothed and muat be considare8 as approximate representations of 
how STRETCH will behave on typical acamlplee. The a c W  percentages 
can vary caneiderably depending an the particular problem configuration 
behg donel I 

a, Speed VB. Number of Look-Ahead Level8 

The Look-ahead 8erveaii as aa internal buffer during the prepa- 
rlrtisn Esnd execution ~f inatructbne, Ita main job is to allow STWTCH 
k, uep the overlapping aeynchrcvnours organization h i l t  into thres computer 
des&n. It ie a key factor in permitthg a match of the high speed asbth- 
rnc;.t;ic circuit0 k, the relatively skwv memory units by multiplexing. 
a s 0  ha8 the important feature of sorvhg as a'trirtual memoryFt to avoid 
rsfetching repeated qusfltlttiers from the main memory, 

It 

Graph f shows how the speed of STRETCH varies for one typical 
problem aasumhg differrent numbers af k~ik-ahaad levele in the design. 
%fo Xeyefett implies that the arithmetic unit fs tied directly to the bstruc- 

hlnd tion preparhtion unit. 
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m. Speed V8. Number of Memory Units 
'r 

Graph Lf show@ hew internal computer performance varies with 
the total number of memory units for a particular problem. 
caPcdation i e  arisgumed to be containad in niemary for all cases. 

The entire 

The speed differential between hsrvtng and net having in~itructions 
separated from g'kb arhes from delayo in instruction fetches caused by 
the memory units being busy with data. 
from problem 
arithmetic limcStsd and more for logical prableme. 

The she sf thier effect varies 
problem, being lesra pronounced for problems which are 

Since memory units are attachable mfy  in pairs after the first and 
are httcsrlacad @y in powers cxf two, same of the points on the graph do 
net represent phynfcally attainable (cembinwtians , e. g. 5 memories all 
interlaced. The aS;mu9srtisn program hae na mch reetrictione. 

V. The Effect of the Htah S w d  Disk 

Betzausa there are fewer msmQry cycles available when there are 
fewer memory units, the disk urnit will caueile a larger percentage slaw-down 
for a erndler eyatgm. Graphs IN and V arhlw thia effect fer two typical 
problems-one wh#b i s  normally srMmertis: limited a d  m e  which is in- 
structlon-fetch Umijted. 
mainly because h39k-ahaad  ha^ more of ;an averaging effect on ita data memory 
references, 

The fazmer Os lrzlaa psneittve to such interference 
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Ths ;i9llowksg table ahowe the reductian fn internal computing 
speed caustad by the diek, ueing the splgad withsut 110 a a  IQO% far each 
cunfigurattcbn I 

The effect of the High Speed D i ~ k  aln STRETCH Speed: 
(Approximate reductl~n in speed of internal computation for systems 
with dWsrent numbers qf mamary uni ts  sauimd by disk running at the 
8-6 t b a .  ) 

Numrjer af MemorJerPr Fer Monte Carlo Problem For Reactor Problem 

- 2% - 4% 
-22% 
-55% 

This Jrdicateo that the ueer crf a esmall eylatem he penalinsed twice: 
m c e  by a reduction of the tap speed of his syetwm and again by a larger 
I/O pewltywhen it is run cencuzrentry with the camptation. 

h d2 fairnam~, however, th above reduct$ons in performance 
with 2/0 running a m  still far preferable t l b  stopping CPU activity 
completaty as the 70.4 does, particularly when @:ne cmtraats the infor- 
mation Qw rates hvrplved. 
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