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N. Taylor began the meeting by po in t i ng out t h a t the re are 
a number of ques t ions which remain to be s e t t l e d before a t tempt ing to 
b u i l d a prototype Computer. The t en t a t i ve des ign so far i s as followst 
I t should be a 1 6 - b i t pa r a l l e l computer with a 256 word memory and 8 
or 16 control o r d e r s . There would be two opera t ing r e g i s t e r s external 
t o memory and t h e r e would presumably be some terminal equipment which 
has not been d i scussed ye t . Questions on the above are as follows? 
I s a 16*~bit word l eng th too ambitiousT Should the memory use Mo-Permalloy 
or f e r r i t e and should we use vacuum tube d r i v e r s or a magnetic switch? 
Should ease of programming be a factor in decid ing how many orders should 
be b u i l t - i n ? I s speed of ope ra t ion a factor i n determining how many 
o p e r a t i n g r e g i s t e r s we should have? As far as terminal equipment i s 
concerned, what do we want the prototype to do and why are we bui ld ing 
i t ? 

In answering these ques t ions , the purpose of the prototype 
was discussed f i r s t . The primary purpose i s t o t e s t techniques and 
components which a re to be used for the b u i l d i n g bloo'js i n WWII. The 
secondary purpose i s to t r y out new logica l ideas (such as a s ingle 
r e g i s t e r computer) which might be used in WWII. And a t h i r d purpose 
i s t o provide i n c e n t i v e . The function of WWI 1/2 (or WWI A), t he re fo re , 
cou ld paral lel th<? function of the Five Digi t Mul t ip l i e r in t h a t i t 
s h o u l d provide us wi th the answers necessary for using the proper equ ip ­
ment and techniques for WWII. After the Five Digi t M u l t i p l i e r served 
a s i m i l a r purpose, i t was used for extended l i f e t e s t s . WWI A could 
a l s o be used for l i f e t e s t s a f t e r i t has served i ^ > c r i m a r y purpose, 
b u t on the other hand, i t i s poss ib le t ha t i t oo^Qchvoe tu rned over to t h e 
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WWI Group for s p e c i a l uses (for i n s t ance , as a Terminal Equipment Computer). 
R. W i e s e r pointed o u t tha t there might be some t rouble i f we t r i e d to design 
WWIA t o sat isfy b o t h of these purposes . This d i f f i c u l t y can probably be 
avoided i f we do no t consider a t a l l the secondary purpose but simply t u r n 
WWIA o v e r to the WWT Group at t h e proper time and l e t them make modifications 
as t h e y wish. 

However, i t would be a shame to bui ld WWIA with a lmost , but not 
q u i t e , enough d i g i t s t o work e f f i c i e n t l y with WWI. Since i t requi res about 
10 d i g i t s to r e p r e s e n t an i n s t r u c t i o n with i t s address , WWIA might as well be 
b u i l t w i th a 1 6 - d i g i t word l e n g t h . 

A memory capaci ty of 256 words looks optimum, but R. R. Everett 
proposes that 1024 Regis ters be used because i t might show up various e l e c ­
t r o n i c problems more rap id ly . A d e f i n i t e dec i s ion about memory was reached: 
P e r r i t e s should be used and a magnetic storage switch should be used in WWIA 
because these elements are proposed for WWII, and there i s no point in not 
t r y i n g them out. 

I t is p robably not necessary to consider terminal equipment u n t i l 
the Cape Cod Pro jec t has progressed somewhat f u r t h e r . 

The big ques t ion seems t o concern cont ro l and whether 8 or 16 
o rde r s should be u s e d . A further suggestion i s t h a t we might be able to 
get a l o n g with 4 o r d e r s . Some proposals are as follows» 

If 4 o r d e r s are used, 

t s 
su 
op 
io 

If 8 o r d e r s are used, 

to 
td 
ad 
su 

cr 
cp 
mr 
io 

If 16 o r d e r s are used, 

ts 
td 
ad 

or 
sp 
mr 

qd 

to 
dc 
su 

sr 
op 
la 
qr* 
qh 

cf* 
^ 
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* Pronounce " s t a r " ; r e f e r s to a programmed^noYfcfication of a standard o rde r . 
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su i s designed so that even wi th a 9 's complement 
""system, "ae ro" w i l l in general be p o s ' t i v e . 

Thus a tsx followed by an sux wi l l c lea r the 
Arithmetic Element,, 

The i o order exchanges external information with 
""internal information, and i t s address could 

be used to spec i fy the input and output d e ­
vices (assuming a fixed s to rage address ) , 

t c order t r a n s f e r s to s torage and then c l e a r s 
""^ne Arithmetic Element (AE), which seems to be 

more e f f i c i e n t than ca, c s , e t c . 
or order cyc les the ArTthmetic Element r i g h t n 
""^imes. 

The dc t ransfers d i g i t s and c l e a r s AE. 
The Tm is a l o g i c a l mult iply , but i s proposed only 

i f convenient and i f mh i s not des i r ed . 
The qr and qr* o p e r a t e 2 separate r e a d e r s . 
The "qd" and "qh~ o p e r a t e both the scope and the t y p e -

w r i t e r T y a method of i n h i b i t i o n s sequenced by 
proper programming. 

The 16 o r d e r s l i s t ed above are not supposed to be the most e f f i c i e n t 
group of 16, but t h e y were a r r ived a t by taking t h e group of 8 orders and p r o ­
v i d i n g a very small modification o f each of t he se 8 orders by a technique 
s i m i l a r to the s i * technique used i n Wffl. With t h i s arrangement, the p ro ­
grammer would have ava i lab le 16 o r d e r s , but the contro l switch would have only 
8 p o s i t i o n s . There i s some ques t ion as to whether i t would be more e f f i c i e n t 
to b u i l d a control switch with 16 pos i t i ons , but i f i t i s decided to bu i ld i t 
with on ly 8, then t h e "s tar" technique could be used l a t e r i f i t i s des i red 
to i n c r e a s e the number of orders a v a i l a b l e , R. R. Everet t suggested t h a t 6 
sounds l ike a minimum number of o rde r s and sugges ts tha t a 16-pos i t ion switch 
should be buil t i n o rder to provide f l e x i b i l i t y , e spec i a l l y i f i t i s not 
e l e c t r o n i c a l l y inconvenient* 

I t is assumed that t he 9 ' s complement system would be used, but no 
d e f i n i t e decision has yet been reached . C. W. Adams pointed out t h a t ins tead 
of h a v i n g a cp and an sp , i t might be be t t e r t o have a cp+ and a cp- or 
p o s s i b l y a cp^ and a c'p~^"zerow. I t would be poss ib le to do away with the t d 
o rde r i f a B-box were used, but t h i s i s probably a luxury and w i l l not be used 
in WWIA. I t was po in ted out t h a t WWIA should not be used for t e s t i n g com­
p l i c a t e d orders, s i n c e i t should be kept e l e c t r o n i c a l l y s imple . 

The problem boils down t o a quGstion of being ambitious enough t o 
check t h e components and logic for WWII and yet not make WWIA so complicated 
t h a t i t can not be b u i l t within a y e a r . We should not worry about packaging 

» Pronounce " s t a r " ; r e f e r s to a programmed modif icat ion of a standard o r d e r . 
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and compactness except where i t i s e l e c t r o n i c a l l y d e s i r a b l e , such as i n 
t h e memory. We should not h e s i t a t e to use a vacuum tube to s u b s t i t u t e for an 
e lement which we feel can be b u i l t af ter a l i t t l e more development. The 
f i r s t step in b u i l d i n g memory wi l l be to get a complete s ingle d i g i t opera t ­
i n g reasonably w e l l before continuing with the remaining d i g i t s . The goal 
w i l l be to have WWIA, with a 1024 16-bit word memory, operat ing in l e s s 
t h a n a year or e l s e find out why we can not do so* 

The remainder of t h e meeting was concerned with e l ec t ron i c con­
s i d e r a t i o n s for WWIA. Taylor pointed out t h a t he i s l e a s t confident of 
making an e f f i c i e n t central con t ro l system. There should d e f i n i t e l y be no 
s e p a r a t e Ari thmet ic Element cont ro ls i n s t e a d , cent ra l control should be used 
f o r cont ro l l ing such processes . One proposal for control i s to replace the 
Con t ro l Matrix TFD by a set o f "domino" magnetic cores arranged so t h a t 
e a c h one t r i g g e r s the next one . Once an order i s s t a r t e d , a l l the s teps 
f o r the order a r e carr ied out automatically,] Experience with WWI has shown 
t h a t i t is not necessary to provide the a b i l i t y for stopping the Computer 
i n t h e middle o f an order. Some time has beien spent th ink ing about Arithmetic 
e l e m e n t , but now i t is time f o r in tensely considering Central Con t ro l . 

Work i s now progress ing on a Magnetic Adder and on magnetic gates 
c o n t r o l l e d by t r a n s i s t o r s . R. Jeffrey asked i f i t would be poss ible to 
c o n s i d e r using coincident pu l ses which cancel each other ou t . R. Evere t t 
sugges ted tha t i t might be poss ib l e to use ORDVAC techniques with t r a n s i s t o r s . 
T h i s makes use o f D-C leve ls exc lus ive ly , and so is b a s i c a l l y fas te r than u s ­
i n g pulse t e c h n i q u e s . I t should be remembered tha t t r a n s i s t o r s burn out i f 
t h e y carry too much current for too long a t ime . Taylor described Wieser ' s 
i d e a for a non-<lestructive read-out from a core using c a r r i e r techniques . 
T h i s raised the quest ion of whether a non-des t ruc t ive read-out i s b a s i c a l l y 
impossible , and i t was pointed out that i f the same par t of an element i s used 
f o r both remembering and read ing-ou t , then the process of reading-out w i l l 
p robab ly des t roy t h e memory. I f the memory par t i s s u f f i c i e n t l y separate 
from the read-out pa r t , then t h i s i s not nece s sa r i l y s o . 

D. Brown pointed ou t t h a t we should not t r y t o force the new com­
ponen t s such as cores and t r a n s i s t o r s i n t o the old block diagrams but should 
i n s t e a d thoroughly inves t iga t e the c a p a b i l i t i e s of the new components and 
draw the block diagrams around these new c a p a b i l i t i e s . For in s t ance , a core 
i s not exc lus ive ly a f l i p - f l o p or a gate i n the WWI sense . 

Paoian suggested t h a t a committee should be formed for f inding the 
b a s i c uses and a b i l i t i e s of cores* The following, people were <*"gg<=>sted for t h i s 
committee | 

D. Brown W. L i n v i l l 
D. Buck H. Ris ing 
R. Jeffrey R. Sims 

(Rollin P. Mayer) 
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