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.New relations have been dincoverod that necsrrrritato a revidion of th6 
racommenbtionr made in Basic Computer Memo #4b "Switch Matrix 
Conriderationo, In conridering Derignr I and U, the asrumption har 
bean made that the Regirtar AB would oirnulterneourly rocdva and tranr- 
mit information in the ADD iartruction, Since &en, a control rchsmo 
har been suggerted by Mr. J a b  Hipp in  which Regirtor AB would trsar-
mit during the firrt part of a cycle and rscoivc, new data at the and of the 
cyclo. We thur may consider two form8 of control for Ragistar AB ar a 
W h d 6 .  I 

(1) Simultansour Receive - Tranrmit 

(2) Sequential (Trmomit then Receive) 

If tho rimultaheourr form of coptrol is adopted, Switch ldatrix Design I 
cannot be umd, a$ may be men in Figure 1. 

*Fiold length 17 

V ~ - V - / U U W  
a d C b a Byto 8iae * 4 

B'ipre 1, Example of Design I .  
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Tho cpumple uree a fiold addrerr of 10, field length of 17, and byte rise 
of 4. If tho byter are labeied a, b, c,  d, and k,and there a re  five rtager

- - - - . I

in the data-flow pipeline, then byte e i s  being tranrmitted whilo new re- 
sultr ar# being entered into the pori3oa of byte a. But aceording to De-
eign I, i f  byte e ir switched out then all the Mtrfrom addreru 8 through 
addresr 23 ar=aeleeted by the Out Switch. The parity bits Pa and Pb are 
also relected. On the Crthor) b d ,  new*~,psial$swould be eateretd at the 
same time raddrerrer 23 through 26qmd into. the porition of parity 
bit Pb. Thir mean# ,the regfirter triggdr at addrere 23 and the parity bit 
trigger Pb murt, in general, rimultaneourly receive and tranrmit, which , 
i e  not allowed. 

Now considering tho lame example, but using Derign II, we 008 that data 
bit6 from addresrer sero (0) through 15 and parity bit8 Po m d  Pa are 
relected by tho Out Switch whereas the bitr at the position of byte a are 
receiving new rerultr. There i a  no interference betmeen tranrmircion and 
rocaption of data. 

I 

Hence we may concludo that Derign X I  murt be urrad rather than Desijp I, 
if Regiater AB u i e i  Simultaneous Receive-Tranrmit control, Thie is in 
8pite of the relative simplicity of Deeislpl I. 

If Sequential control i r  ured, oither echeme will work logically, sinee the 
interfsrsnco will be prevented by the sequential Fontrol pulrer rather than 
by logical arrangoment of the Out Switch. Although Derign I would appear 
more desirable, it is apt to be leu8 reliable than Dasign.II. Although a 
trigger may.ba, able, logically, to tranrmit and receive data during the '5 

mame cycle, to allow it to do r o  introduces the poreibility of one more 
kind of er.ror under marginal conditionr. 

It ohould be noted that whatever choice i e  made for the Out Switch of 
Regiplter AB muat also be made for the Out Switch of Register CD, rince 
Ragirtcsr CD is the Accumulating Register for the ADD to MEMORY in-
rtntctian, 

Xn view of there further candderations and the current crtatca of design 
work 04the baric computer, Derign 11i r  felt to be the rounder choice 
at  the present time. 
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