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D
W Hosier J. ghes, J 'J&cobs,-R. Jeffrey,
N. Jones, H STHVIIT, R. }Qayer B. Morriss;
W. Peplan, N. TB!IO:* e S v -
R \
N. H. Teylor op&ned the meeting with & discuspion
of WW I1l/2 and a review|of M-1319.1 Whirlwind I 1/2 i
be a prototype for WW II ]| but singe it wj.ll be w3ifunctloning
computer and not Jjust a oderni;at o{ fgde_dig t
mul tiplier, we are cslli % i 8
emall ss feesible snd sh n one year, but 1t
should be blg enough to test the proposed WW II logic and
circultry (switching, control, etc.) to see what we are up
ageainet. R. R. Everett has suggested thet 12 binary digits
would be s minimum number of digits per word. 8ince 16 bits
18 hot much more, Wi I 1/2 will probably have 16 bits because
of the great adventsge of matching WW I so that WW I 1/2 cen
be put to good use after 1t hes provided the test data re-
ouired. It should, however, be built so thet more digits can
bpe s2dded easily if desired. (This mey not be essy when control
18 involved.)

In order to eimplify the problem of building ecuip-
ment, it may be desirable to exchange time for eocuipment.
This leads us to & single register computer such as discussed
in M-1318. It may be desirable to use snother regiester (meking
e 2_reglster machine), 1ike WW I's Program Register, as & buffer
between storage and everything else. Since we ere interested
in obtaining data ebout storsge, we should check storage
thoroughly-.perneps using a perity check.)

The speed of operetion of the one-register computer
described in M_131C wes estimated ses follows:

A mettelic.core memory with 10 usec. access wae as-
sumed, a&lthough faster operation i1s expected. The
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cg order outlined 1n ﬁ:§§}9 wae observed to reauire

an access to storage on 8 of the 12 steps. Steps

2,4, 7, and 9 1/2 would teke 1 usec. each. (8Step

9 1/2 refers to the omitted step of setting SR to O-1.)
Thue, the time for ca would be 84 usec. Orders like
multiply would, of course, tske coneiderably longer.

66889
Memorsndum M.1407

The remainder of the meeting was teken up mostly by
e description and discuseion of R. P. Msyer's suggestion for
putting control in storage. The following discusslion reviews
the reasoning which led us to two conclusions:

1. The Control Swiltch should be sepsrste from the
Storage 8Switch.

2. The memory aection containing the order decoding
cores should also be separaste but mey use the
same technicue as the main memory.

The single register computer cen be simplified by
Plescing the control metrix in storsge. When storage 1s read-
out the result will be gated to the bus or to the command-pulse
lines, depending on the function being performed. Thus, when
a storage register is resd out to the command-pulse lines,
the presence of 2 "1" in any digit-column will cesuse the cor-
responding commend to be performed. Each time-pulse of each
order will be specified by 1ts own register of storage, 80
that 32 kinds of orders each 1C time-pulses long would redulire
320 storage reglsters for the control metrix. Each register
muet have es many digite ss the kinde of commend-pulses reouired
in the whole computer. This corresponds to the 120 CPO Unite
of 4W I. Actuslly, WW I reoulres only about 60 command lines,
end the single-register computer would reocuire even fewer.
R. R. Everett pointed out thet the control metrix mskes de-
cisions in e 3-dimensionsl lattice:

Input 1. Order being performed. (ca, cs, ad, te, ----)
Input 2. Time pulse being performed. (TP1, TP2, TPZ, ____)
Output 3. Command reouired. (AC clear, AR clear, 2dd, ES Write -_.)

With the control matrix in storsge, the full lattice
is svellsble, but there are weys of modifyling the lattice. For
insetence, the WW I lettice hes been modified end worke ss follows:

Any commend is assumed to occur only at & speci-
fled time pulee and 1f some order recuires 1t
et some different time pulse, 1t must_bé)
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88 an entirely new, fferent commend. This

i1s why the 60 commands of WW I actually re-—
oculre about 120 CPO Units. The lsttice is
thus cnly two dimensionsl: 1) Order, 2) Com-
mand .

It doees not eppear poselble to compress the lattice
in en edditional dimension, but it can be compressed in slightly
different ways from thet used in WW I. Any of these compres-.
sions, however, reduce the flexibility sveilsble in designing
new orders.

In order to mske such a control method work respidly
cnough, it would seem to be elmost imperative to use a non-
destructive read-out (essuming thst this would recuire less
time then & destructive read-out with the following necessary
re-write). It would slso seem desirable to use two storage
swltches, one for stenderd use end one for use as & control
matrix selector. The control storasge switch would receive the
eddress of time pulse "one" of the order desired snd would
count along until & new sddress 1s inserted. If the control
storege switch 18 designed to select any reglster in storege,
then the progrsmmer hss complete flexibility concerning where
in storage to loceste the control metrix or eny sdditionsl
speclal ordere he may desire.

N. H. Teylor pointed out that this method uses more
storege-switch circulitry then necessery. This 1s undeslirable
becsuse, slthough the storage elements themselves sre auite
chesp, the selection switches sre reletively expensive. It
wae suggested, therefore, thet if the generel system 1s used
et 2ll the storege switch and control sewitch should not overlep.
Thet 1s, the storege for the metrix should be entirely seperete
from that used for storege proper. An slternstive method is
to time-shere the selection switch, so thet two switch registers
would be used to altermatively drive one decoding switch-metrix.

The remalning discussion was primerily concerned with
the relstive desirability of the sbove system.

H. R. Grosch pointed out that 1f the computer 1s to
be speclsl purpose with a single, known, preogram then there
would be no need for e flexible contrecl metrix. On the other
hand, if the computer ie to be completely general purpose,
1t may only be confusing to the programmer if the complete
flexibility of the agbove system is sllowed. He slso pointed
out thet it would seem as though WW II fel between these two
clesses end that eslthough 1t will be used@‘ e rether specific
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purpose, the progrem is not now known so that the sdditionel
flexibility of the sbove system might be desiresble. There
is some cuestion &s to whether the a2bove system should be
used in W I 1/2, but since W I 1/2 1e to be & prototype
for WW II it should contein st leest one order pesition of
the control swi tch srranged to make use of this flexibility
in order to help evsluste its usefulness.

R. R. Everett pointed out thet ss fer s flexible
operetion for the computer is concerned, it is not sufficient
to hsve g flexible control matrix, but 1t is even more im-
portent to have the remelnder of the computer designed so
that the possibly desirsble commands cen be performed (i.e.,
shifting, cyclic shifting, cyclic shifting smong seversl
reglsters, etc.). Once these various commands eare built
into the computer, it would be posslible to design sll the
poesible orders msking use of these commends end 1f this dces
not result in an overwhelming number of orders, it might be
desirable to build #ll these orders into the computer so
thet they wlll slwsys be avellsble instead of meking 1t neces.
sary for them to be read into storsge each time they are de-
sired.

It would be necesssry, of course, to provide some
sepeclsl system for initlelly reeding the control matrix, ss
well sas the instructions, into storesge.

In 2ddition to the sbove consideration, snd perhaps
more important, 1t ls necesssary next to obteln the oplnions
of people who do progremming as to whether this esoility to
chenge the neture of #n order is of eny reel edventsge. If
the englneering group cen instrumentize such ¢ system by any
of the egbove methods, we do not know whether such flexibility
would do much good to e mechine user. H. R. Grosch agreed
to meke e study to find out whether this 1des would be of eny
use 1in the Alr Defense Job.

It was generslly sgreed thset the design for WW I 1/°
should be frozen 1in two or three months so thet en independent
group could go to work end bulld the frozen design. Otherwise,
wilth people getting new ideas, WW I 1/2 would drag on and on
end not provide any of the informetion thet 1s desired concern.
ing how WW II should be built.

(Rgllin P. Mayer)
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Taylor

NHT: ek \ys"' (Normen H. Teylor)




