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Subject: Wmre of Data Bit8 to Generate Memory Addresemo 

An extrlemoly important feature of tha computer being pliernnad 
will be the ability to uate tablee halid in memory as oubrstitutarr 
for apascialiasd mechanism, As ilpltr example, it; wU1 be poereibla, 
to uee memory csuu;lterar to obtain drtx~btztkmsfar atatireticsll 
purpotjles. Simtlarly, multiple rebflsrrranca to table8 In memory 
WlilX allow mcond and third order) indexing operation@. For 
them, and many Q & ~ Fapplicatisna, chmarctarer cdone or M Q ~ @  
data muat ba alatiwkiilrctadwith data of 0tht4~kindo and procsrorsd 

an argument to produce the memory sddrcbrpra of %heword 
daeised fssm tha tabla, 

The data which clefarmfass the ward to ba aalectsd from 
the table Imr %hatgue argummt;,, In a typical caem of 
counting undsr control of 3 4 g i t  numbare, it might 

mailto:operation@


-- 

cnnaiet of three 4-bit charactere, or BL total of 

12 bits, 


3. Suffix 

E it i s  deefresd to atom the tabla in i t a  entirety in 

a pringlpt memory unit, rather than to &Btrfbuta the 

table ~ C S Q I B B ~ ~ 
the arevexal rnasmoxlicre in the uaud 
M~SXU~C?:T, orlit ica rracea~zlryto append as a rsuffirc one 

m o m  bite to designate She memory unit to bcs uesd, 

T h i s  flsa bacauue the law order digit8 of the okddrceej 

aeletct among the mammy utllitIs to obtain an automatic 

statieticerf distribution of the memory references for 

ordinary oparatfons, 


Xf eevaral words of the table are $taxtad h a ~linglla 
word of mamory, It i l s r  nrac0soart.y to rsrpecify the portion 
of the memory word which i r r  to be read out, Whaa 
raadhg out in t h i s  way, the data appearor on the low 
order positiana of the bua aylatem. Thir kind of operation 
may be quite common, rsince fEne data rstorsd in tha tabla 
w i l l  aftan be a single charmtar or glc 7 or 8 bit count, 

6evaraA conasquancss af the utm of data bita a8 addremaa can be 
immediately percefvcd, One of thersa that ths table rnulsat occupy 
a rectangular space in r n m ~ ~ r y .with the aatdea of the rectangle 
being power8 of two, Each side of the table, whether the table 
h a  e5rwc two 011:snore dimensfanau must have ier number af rowas 
C Q P U ~ I ,  stc, which i e  a power of 2 ,  A two dimensional table 1 
can be 16 lis: 16, 32 x 32, 64 x 64, It cannot be 29 x 29, 3f only 4 

29 of the 32 binary pomibilltlea L O F ~needed, the rarnsindes of 
the?poaslbiliticsor la each dimrsnorian will be vacant and uusiad UA-
b a a  mmt9 spacial w e  can ba found for them, There $re no way 
of avoiding this without the U B ~of arithmetic on the argurnta~tg 
of at3 tabla, 

Startina Point af Tablarp 

The etarting point of er tabla. a$ identified by tha prefix, muet 
ba 5mxi3 ax?lsl power af two ttmw &he dam of &ha tabla, Qtharwhe, 
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the prefix would differwith different; true argument value8 in ole 
tabla, 

Partial Word Sablers 

Whenever aevaJ'BC1function valuacir are stored irr a eingla word 
of memory, lba number of valuerj in ths word muet ba a power 
of two, Zf WQ allow far  a &.bit memory word, it i s  paarible 
to astore two valusrs of 32 biter, four af 16 bbtr, eight af 8 bite, 
sixtoen of 4 bits, thirty-two of 2 bit#, or sixty-fcsur af 1 bbt, 

Succemive Table Looktun 

Mtarnatllna Aresera in Mamorv 
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1. 

2, 

3, 

4, I 

I 

5. 

6 0  
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&vision: The above is  a revision of the  original Report # Z  of 
July 10, 1956 prepared a e  a result of t h e  joint conference 
of July 13, 1956. 

SWD/jh S. W, Dunwell 




