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.LDcrign Specificstionr for P High S p e d  Sciantlific Computer 

I, 	The STRETCH scientific computer should attempt to provide our 
crurtomcrrs with the lstcat ~ h m n c s rin computer engiadsrlng tach-
nology and conatsuction. This derign rhould provide axtremefy 
reliable componrrntr and circuits utilizing tranatrtor technology 
to provide a large scale Data Ptocerring Sylsttrn cr.fkabl8of sxton-
rive pariode of unattended operation, The arithmetic speeds and 
data handling capacities should be aimed at eotving problems 11-
rrrady in existence but not salvable on existing Data Procarring 
Byrtoms. Perfarmaace at L O O x  709 computing rpced 
the goal, 

. 7  

8. Market 

1 m  	Immediate applicotioae of this system are found in AEC installa-
tions,whara large ecala rekctor calculations invofviag many millions 
ctf data itsmr are known,but procesring on exirting Data Procerahg 
Systems requires excesaivc periods of time. 

Witb advanced programming techniques in automatic coding and auto-
maaitoring,this ayrtcrn should have value to iastallrtibnr having 
medium s i se  problem8 in quantity. 

2, 	This rystem ehould provide a temporary uapQsrb a u d  on the product s*\ 

T i c I  	 8fWith one or iwo additional computers icllicg th4 ~ W f t 5 r * ~ ~ < ~ d -I 


ntal gap between the 709 and this machine, a complete range 
of computing verbitil ity would bo available to OUT cu 

3. The rental objective for a atanbard system should lta'inthe range 
of $150,000 - $200,000 per month. Under extreme condition8 a 

v c q u i r  4.r r*N*-.̂ 

000 ehould be considered, 
C--uh**n*r,ih hU , ~ 

4. 	 Five year sales figurea atre not available at this time, 
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C. 	 Fundamental Charactetiatics 

1. 	 The STRETCH high apesd scientific or technical computer 8hOuld 
conr i r t  of the following major component#: 

1.1 	 Memory: This component 6hOUld have three sub-
divisfons, 

1, 1. 1 	 Main Memory - consirting of units of 
16, 384 words of core atorage having fa  

full read-write cycle of 2. 0 UB, 

1, 1, 2 	 Fast Memory - coarirting of units of 
1,024 words of core atorage having a 
f a 1  read-writs cycle of 0, 5 UI, 

1. 1. 3 Ultra Fsrt Memory - conlrirrting of 
16-58 words of regirter rtorago or a 
on-dertructive core matrix wi th  a 

cycle time of 0 ,  2 UB. 

When more than one unit of memory fa prcront the unit# ehould 
be 	multiplexed uo that conrecutive wards appear in adjscsnt unit,. 
Units 	should be added in groups that yield binary podrsrr i. 4, fi I ,  
2, 	 4, 8, units should be the main memory configurations. The 
faoter unito ehould occupy ths lowar t  addre86e6. Faat memory 
ahould be available up to 4096 words, 

1. 2 Control Arithmetic Unit Decoder: Thir component 
arhould be able to obtain instruction8 requir% pro-
cessing in tho Main Arithmetic Unit. Xt ahouldi 
perform any required indexing and obtain, if posriblc, 
any data required by this inatruetion. The indexed 
instruction and pre-accseeed data ahould be 'l#tacked*t 

m 	or 'tlook-ahrasdtlto await 8xacution.. 
d e  of such buffer storage ahould be 

ppovided betwee; i h e  indexing proccso and the final 
execution rtage. 

1, 3 	 Main Arithmetic Unit: Thio unit rrhould be able to op-
erate in the fkad point OT floating point In the 
fioatiqg point mode provirion should exist for operating 
w i t h  Itaormaliced1'OT slunnorrnr].izedtl Thenurnbssx;8* 

-	 word length used as etrndard should conriat of 64 binary 
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1. 5 
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bit8 and oiga for fixed point nurnber8. For flopting 
point numbers there rhould be a 12 bit s ip& qxpon-
ant and a 48 bit r i p t d  MantioBa. This unit ~l 

be capable of repeating a given operation, sho{ld the 
checking circuits indicsta an trronaoub computation. 
Tbi8 implie8 retention of the operand8 througheut the 
computation, 

Input-Output Computer: This unit rhodd handlp all 
operation8 not directly concerned with the *in Arith-
metic Unit, Wit& rs8pect to the Main Arithsthc Unit, 
i t a  action ahould be errontially independent. $or scien-
tific computer u s e i ,  thfa Input-Output Computer rhould 
ba able to procsas a31 I/O brtructfonr and p a r f o m  the 
neccbprary editing rsquirsd to make brt& avafiable to the 
&&&in Arithmetic Unit. batructions dprling with thir 
uait of tbs ryatem skould be indicated by meanli of for-
mat control OF a p s c h l  tag8. It should be kept fully b 
mind that this computer can act indcrpcnddntly ar con-
currently with the lbLdaCh Arithmetic Unit. 

Exchange: This unit should fulfill the f o l b w b g  functionr: 

1.5. 1 Intarconnact specific t/O unitrs to avrtiIabla 
C h r A Z Z d 8 ,  

1.5, 2 For input - ar8ambla tho bits of *e char-
acters into €ull computer words and initiate 
action to place completed words in spkcific 
locatfonsi in the memory. 

1, 9. 3 For output - obtain specific wordu from . memory and di8a88mnbh ruch word8 into 
characters for traaamission to output dq-
vice 8 .  

1.5.4 For control - accept information from. tibe 
I/O computer and u r e  this information tp 
control the actions of  I/O unite connected 
to the exchange. 

1, 5. 5 For checking - allow ruitable error c o r k -
tion and detection drrviccr to monitor tbh now 
of information. 

i 



1. 5, 6 Provide for automatic a8aignmsnt of rib 
units to available channels. 

b 


2. Input-Output Equipment 

Conridering the extremely wide range of 110 dwicrs available 
for this ryrtem it Ir  poaribls that more than one typa of E x -
cbaage might be required, The possibh major types of I/O 
that rshuvld be canlaidtred are: 

2 . 1  High Speed 

2. 	1. 1 Diak Storage - units of 1,048,576 ward 
capacity leaving continuour 15,000, OQO 
bits per record  information trraafer for 
8aCh Unit, . 

r 

I
2. 	 1, 2 Magnetic Tape - if available tape unit8 Qf 

lOOx 727 tape should ba coanrctabla to the 
axchrage which handhr the Dhk Storage. 

2.2 Medium Speed
b 

2, 2. 1 	 Magnetic Tape - Tape unitr chirractetizad 
a a  6QK tape9 rhould be the mafa taperr fbr 
thio ryutem, They should rncrvc, at the fats 
of 112.5" per rocond and b v o  a bit denrity 
of 533 bits per inch. In addition tops unibrr 
characterisad a8 1% tapee should be par-
misaable. These taper lira rrpecifid a# 
having a speed of 75" par recond with a'bit 
danrfty of 200 bitr par inch. 

r 
2. 2, 2 Electronic Printer -Plotter - Per 

page printing or plotting with recording on 
microfum with an rcrsociatad virrurl dirrjplay. 
Tho printing *ate ahould approximate f&saO;m 
charactetrr per racand. 

2. 2, 3 High-sped direct printer - Oprrating at 1000 
Ifn4r per minute with 120 characterr per l h e  
and automatte checking. 

bf 	 I 
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2.2.4 	 High-apead card reader - Opshting at'  
SO0 card# per minute. If avaflubla, 
1000 card per minute card reader rhoukd 
be utilhed, 

2.2.5 	 Card Funch - Operating at 250 card8 per 
minute if available. 

2. 3 LOW-Speed 

2.3, t 	 Manual Keyboard and Typed'kiter - u r e a  
to httrrogatrc th+ ryrtem. For oprrtbr 
control an$ ff13tbuggingttfrom remote 
station8 them udta should bs moat im-
portant. 

I 

2, 3. 2 	 Real-time, devicar - diract telephone 07
, 

tranoctivar connectionrr should prove in-
creasingly valuable in data +eduction aad 
data collection problemr. Two w r y  c i i -
euits should enable this computer to mrvt 
OCBa real-timcr guihnce rystena OT a8 id 
control monitor for cer&h type@of st4dier. 

2,2. 3 	 Vieual dieplaya t o  aerve SLI observable 

output where the ?peed of the Electronic 

Printer-Plotter i e  excaIsiva, 


Checking 

The cb4cbing ayrrtem should be able to detect snd cokrect 8 h g h  
errore end detect most multiple t r tor8 .  Wh~lm+vzran erxpr tu 
detected and corrected, the machine ahodd record the etrcum-
aWncsr of the error. Thio information wi l l  than be available to 
the customer engineer for later rnalysir, location, end corrcbction 
of the faulty component. 

Parformance 
f 

Every attempt slhould be made to meet the foiloniqg Main Arith-
matic unit .peed#: 

4. I Add and Subtract 0. 2 utis - fixed poiat' 
0. 6 us 	- floating point 



4 . 3  	 Divide 1 . 8  US - fixed or floating point 
8vmrLge 

5. tnrtruction Set 
I 

Arrnlysie of praaent programming techa$quaehor lndieited a 
nssd for generaliring machine orderr dealin8 witb logical 
connectivee, Waxing, improved floating point accuracy 
.AB rignificancr testing. Improved technique# for indirect 
rddrorsbg and tho necesrfty for obtaining with thrr opsration, 
data valuer to be used immadiatsly arcs ateo indicated a6 w r y  
desiroble. 

while conrtlvction of the instruction act rbould inchda con-
rideratton of eaet  of programming for thore who will  code 
using rtandard technique it rhould be rtmlised that tp+ bulk 
of pregfrmtning for thir 8yrtcm will  probably u t i b a  tsch-
aiques of automatic programming, Further, unattended 
machine operation implies the ability to exacute efficiently 
automonitoring or supervisory program8 by the myitem it-
aslf, Thir feature ir particularly important where real-tbne 
application8 are likely to be encountered. It rhauld be feaar-
i b h  for thir mystcm to process problem8 subject‘to inter-
mittent interruption from input-output device8 with particular 
crmpharis on data-reductionproblems, 
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