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LIN. LAB DM 6 | 
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M^eyer, B. M o r r i s s ] 
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infiiiy It; 

Taylo r opened the mee t ing with a d i s c u s s i o n 

j % »-

of M-1319 
b u t s ince 

Whirlwind 
i t w i l l be 

I 1/2 II 
fl.if unc t j 
M e - d i g j 

t o 
oning 
t 
8 
i t 

N. H. 
of WW I 1/2 and a review 
be s p ro to type f o r WW I I 
c o m p u t e r end n o t J u s t a 
m u l t i p l i e r , we a r e c a l l i i 
s m e l l es f e a s i b l e end shi.luAii In. hull L I n one y e a r , bu t 
s h o u l d be b ig enough to t e s t the p roposed WW I I l o g i c and 
c i r c u i t r y ( s w i t c h i n g , c o n t r o l , e t c . ) to see what we e r e up 
a g a i n s t . R. R. Eve re t t h a s sugges ted t h a t 12 b i n a r y d i g i t s 
wou ld be a minimum number of d i g i t s p e r word. S i n c e 16 b i t s 
I s ~hot much more , WW I 1/2 w i l l p r o b a b l y have 16 b i t s because 
of t h e great a d v a n t a g e of match ing WW I so t h a t WW I 1/2 can 
be p u t to good u s e e f t e r i t hee p r o v i d e d the t e s t d a t a r e ­
q u i r e d . I t s h o u l d , however, be b u i l t so t h a t more d i g i t s can 
be added e a s i l y i f d e s i r e d . (This mey n o t be ea sy when c o n t r o l 
I s I n v o l v e d . ) 

In o r d e r to s i m p l i f y the p rob lem of b u i l d i n g e o u i p -
m e n t , i t may be d e s i r a b l e t o exchange t ime for e o u l p m e n t . 
T h i s leads us t o e s ing le r e g i s t e r computer such a s d i s c u s s e d 
i n M-1319. I t mey be d e s i r a b l e to use a no the r r e g i s t e r (making 
e 2 - r e g l s t e r m a c h i n e ) , l i k e WW I ' s Program R e g i s t e r , as a b u f f e r 
b e t w e e n s t o r a g e and e v e r y t h i n g e l s e . ( S i n c e we a r e i n t e r e s t e d 
i n o b t a i n i n g d a t a about s t o r a g e , we s h o u l d check s t o r a g e 
t h o r o u g h l y — p e r h a p s using a p e r i t y c n e c k . ) 

The s p e e d of o p e r p t l o n of t h e o n e - r e g i s t e r computer 
d e s c r i b e d in M-1319 was e s t i m a t e d es f o l l o w s ; 

A m e t t e l i c - c o r e memory with 10 u s e e a c c e s s was a s ­
sumed, a l though f a s t e r o p e r a t i o n i s e x p e c t e d . The 
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CB. o rde r out l ined I n tojisl9 was observed t o r enu l re 
an acces s to s to rage on 8 of the 12 s t e p s . Steps 
2, 4 , 7 , and 9 1/2 would take 1 usee. each. (Step 
9 1/2 r e f e r s to the omitted s t ep of s e t t i n g SR to 0 -1 . ) 
Thus, t h e time for jca would be 84 usee. Orders l i k e 
mul t ip ly would, of course , take considerably longer . 

The remainder of t h e meeting was taken up mostly by 
a d e s c r i p t i o n and d i scuss ion of R. P. Mayer's suggest ion for 
p u t t i n g control i n s to rage . The following d iscuss ion reviews 
the reasoning which led us t o two conclus ions; 

1. The Control Switch should be separate from the 
S to rage Switch. 

2. The memory s e c t i o n conta in ing the order decoding 
c o r e s should a l s o be sepa ra te but may use the 
S8me technlaue as the main memory. 

The s i n g l e r e g i s t e r computer can be s impl i f i ed by 
p l a c i n g the c o n t r o l matrix i n s torage . When s torage i s read­
out t h e r e su l t w i l l be gated to the bus or to the command-pulse 
l i n e s , depending on the func t ion being performed. Thus, when 
a s t o r a g e r e g i s t e r i s read out to the command-pulse l i n e s , 
the presence of a H 1 H in any digi t -column wi l l cause the cor­
responding commend to be performed. Each t ime-pulse of each 
order w i l l be s p e c i f i e d by i t s own r e g i s t e r of s t o r a g e , so 
tha t 32 kinds of orders each 10 t ime-pulses long would r eau l r e 
320 s t o r a g e r e g i s t e r s for t h e control m a t r i x . Each r e g i s t e r 
must have as meny d i g i t s es the kinds of command-pulses r eau l red 
in t h e "whole computer. This corresponds to the 120 CPO Units 
of iJW I . A c t u a l l y , WW I r e o u l r e s only about 60 command l i n e s , 
end t h e s i n g l e - r e g i s t e r computer would r e o u i r e even fewer. 
R. R. Everett p o i n t e d out t h a t the c o n t r o l matrix makes de­
c i s i o n s in a 3-dimensional l a t t i c e s 

Input 1 . Order being performed, (ca , c e , ad, t s , ) 

Input 2 . Time p u l s e being performed. ( TP1, TP2 , TP3 , ) 

Output 3 . Command reou l red . (AC c l e a r , AR c l ea r , add, ES Write ) 

With the control ma t r i x in s t o r a g e , the f u l l l a t t i c e 
is a v a i l a b l e , but there are ways of modifying the l a t t i c e . For 
i n s t a n c e , the WW I l a t t i c e has been modified and works es fol lows; 

Any commend i s ase-umed to occur only at a s p e c i ­
fied t ime pulse end i f some order reoul res i t 
at some d i f f e r e n t time pu l se , i t must b2\ b u i l t 
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^ es sn en t i r e ly new, d i f ferent commend. This 
i s why the 60 commands of WW I ac tua l ly r e -
au l re about 12C CPO Uni ts . The l a t t i c e i s 
thus only two dimensional; 1) Order, 2) Com­
mend. 

I t does not appear possible to compress the l a t t i c e 
I n en add i t iona l dimension, but i t can be compressed in s l i g h t l y 
d i f f e r e n t ways from that used In WW I . Any of these compres­
s i o n s , however, reduce the f l e x i b i l i t y ava i l ab le in designing 
new orders . 

In o r d e r to make such a cont ro l method work rep id ly 
enough, i t would seem to be almost imperat ive to use a non­
d e s t r u c t i v e r e e d - o u t (assuming that t h i s would r e a u i r e l e s s 
t ime then e d e s t r u c t i v e reed-ou t with the following necessary 
r e - w r i t e ) . I t would a lso seem des i rab le to use two storage 
s w i t c h e s , one for stendard use and one for use as a control 
m a t r i x s e l e c t o r . The c o n t r o l storage switch would receive the 
add re s s of t ime pulse "one" of the order desired and would 
coun t along u n t i l a new address Is i n s e r t e d . If the control 
s t o r a g e switch i s designed to se lec t any r e g i s t e r in s to rage , 
t hen the programmer has complete f l e x i b i l i t y concerning where 
i n storege to l o c a t e the con t ro l matrix or any add i t i ona l 
s p e c i a l orders he mey d e s i r e . 

N. H. Taylor po in ted out t h a t t h i s method uses more 
s to rage - swi t ch c i r c u i t r y than necessary. This i s undesirable 
because , Although the s t o r age elements themselves are qui te 
c h e a p , the s e l e c t i o n switches are r e l a t i v e l y expensive. I t 
was suggested, the re fore , t h a t i f the genera l system i s used 
a t a l l the s t o r a g e switch and control switch should not over lep . 
That i s , the s to rage for the metrlx should be e n t i r e l y separate 
from thet used for storage proper . An a l t e r n a t i v e method i s 
t o time-share the se l ec t ion switch, so tha t two switch r e g i s t e r s 
would be used to a l t e r n a t i v e l y drive one decoding swi tch-matr ix . 

The remaining d i scuss ion was p r imar i ly concerned with 
t h e r e l e t lve d e s l r e b l l l t y of the ebove system. 

H. R. Orosch po in t ed out tha t i f the computer i s to 
be speciel purpose with a s i n g l e , known, program then there 
would be no need for a f l e x i b l e control mat r ix . Or. the other 
h a n d , If the computer i s t o be completely general purpose, 
I t may only be confusing to the programmer If the complete 
f l e x i b i l i t y of the above system Is a l lowed. He a l s o pointed 
o u t that I t would seem as though WW I I f e l t s ^ between these two 
c l a s s e s end t h a t although i t wi l l be usedv^fcr a r a t h e r spec i f ic 
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p u r p o s e , the program i s not now known so t h s t the add i t i ona l 
f l e x i b i l i t y of t h e above system might be d e s i r a b l e . There 
i s some ouest ion PS to whether the above system should be 
u s e d in WW I 1 / 2 , but s ince WW I 1/2 i s to be a pro to type 
f o r WW II i t should contain a t l eps t one order p o s i t i o n of 
t h e control s w i t c h arranged to make use of th i s f l e x i b i l i t y 
i n order to h e l p evaluate i t s u se fu lness . 

R. R. Everet t p o i n t e d out t h a t as far as f l e x i b l e 
o p e r a t i o n for t h e computer i s concerned, I t i s not s u f f i c i e n t 
t o have a f l e x i b l e control ma t r ix , but i t i s even more lm-

i i i oxiig, , V/jf wx iv ; Diij-i u x i i g c iuuug o c v c i fni 
r e g i s t e r s , e t c . ) . Once t h e s e various commands are b u i l t 
i n t o the computer, i t would be poss ib le to design a l l the 
p o s s i b l e orders making use of these commands and i f t h i s does 
n o t r e su l t in en overwhelming number of o rde r s , i t might be 
d e s i r a b l e to b u i l d a l l t he se orders i n t o the computer so 
t h e t they w i l l elways be a v a i l a b l e i n s t e a d of making i t neces ­
s a r y for them t o be read i n t o storage each time they are de­
s i r e d . 

I t would be necessa ry , of c o u r s e , to provide some 
s p e c i a l system f o r i n i t i a l l y reading the control m a t r i x , as 
w e l l as the I n s t r u c t i o n s , i n t o s torage-

In a d d i t i o n to the above cons ide ra t i on , and perhaps 
more important , i t i s necessary next to ootpln the opinions 
of people who do programming as to whether t h i s a D i l i t y to 
chpnge the n a t u r e of pn o rde r i s of any rep l advantage. If 
t h e engineering group cpn ln s t rumen t i r e such p system by any 
of the pbove methods, we do not know whether 6uch f l e x i b i l i t y 
would do much good to a machine user , H. R Grosch agreed 
to meke a s tudy to find out whether t h i s idea would be of any 
use i n the Air Defense Job . 

I t was general ly agreed tha t the design for WW I 1/2 
s h o u l d be f ro^en in two or th ree months so that pn independent 
g r o u p could go to work and bu i ld the frozen des ign . Otherwise, 
w i t h people g e t t i n g new I d e a s , WW I 1/2 would drag on end on 
end not provide eny of the informetlon t h a t i s de s i r ed concern­
i n g how WW I I should be b u i l t . 

(Rol l ln P„' Meyer) 

^ C y K r Taylor 

NHT:ek V W (Norman H. Taylor) 
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