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SUBJECT: Thoughtr on Machine Qrg8Lnipcatim 

BY: W. A. Hunt 

A ctudy ha$ lshown the need for the concept of centhmus etream 
of information, To handle thio concept tBSs controls of Machine 
$pecuicatfoas 81 and $2 were advanced, Ansther concept of a q d  
fmportance is that of juxtspooing two groupa of bita to form (B 

partial oddreer memory. Thfr, together with the,derirability 
of dividing memory i~togp~3ugrrof bits which are powerr of two, 
lea to the adoption of the 64 bit word, which wi l l  caum bytes, which 
are not powers of two, to overlap word boundrier. The continuous 
otrcsornn concept, alm, requires that Morntation bs conthuourly 
orMil&blctto the processing unft. 

Thelee requirsrneuta cruggest a ring type of regirrtar, of which half 
ir loaded while the, other half ir b e h g  ureed, The exact adso of th is  
ring will have to bs detsrrmined by timing otudieo. Present &inking 
is that each ring w i l l  be eitker 64 bita OF 128 bits in length. Three 
of there double-phdz: ring regirtem will be needed for  the conztinuourr 
otr-rn type of operation, two fog rending information to the logic 
and tha third for receiving information from the Iogic unit. Since 
the exact form of these xegirtsrsr has not been dertermfned, it is 
not known at prsretot whather: the function# of the segiatera can be 
intarchanged or not. 

The coatinuoua atrslrm regirtera and their controls ore the aubjoct 
of a document by Mr, 6, W. Dunwell entitled ftA4achinc Specification 
Report #1Ii. 8oms CA the fnformaticbn of the prevfourly mentioned ' 
document will be repeated here for the purpom of clarity. 

For the continuour atream regirtar concept certain thing8 about 
the three pairs of registerr are quite rinailrr, 

1. The two rcgiaterer (the A arid B regioters) feeding the 
logic wit d 1  probably ba identical. 
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2. The Control information required to control information 
to and from the logic unit i a  quite oirntlrrr. This information 
ir: 

a, Tho memory word 8ddrer1, 
b. The byte addraar, 
c. The byte advswce. 

(Thebyte eiz;da of Machine specification Report #I sahould 
probably be thought of rlcg the byte advance. The byte rim may 
need to be controllable from the logic unit, T h i o  will give 
oddftiorral flexibility which is desirable, ) 

Same addftioaad functisnar are baing considasred. One of theas ie  
mentioned in Machine Specification Report 81 as ttupira.llingtf. 
The need far air arises in that if the apiral ia ahort, of the order 
of 5 bytea, the convsntional method of obWlnSna; an instruction and 
of modifying the erddreao with the contents of kp index register 
may require a good port4,gn of the proceiraing time. lf thta spiralling 
featurs proveo worthwhilcb enough to incorporate in the machine 
as an aulonmatic featare, the byte advance of the previous paragraph 
can be considered 861a apscial c a m  of orpiralling, and a byte 
advance other than the byte aixa may not be needed as mch. 

Tbe continuous atream regirterr is a firrat level of automatic indexing. 
xf the rpirrllhg operaUon Sar to be automatic, this ir a raecond level 
of abutornath indslring. This second level of automatic indexing otepa 
through the m e w r y  epaoe in a regular faahion. However, i f  it a$ 
datsirad to @tap&rough rnamory Sn am irregular Earhion, for very 
short c y d e ~ ,the afficiaracy of the operation WU, probably Be de-
crcnrarsed. 

Althau@ it has not bean mentioned, it probably w151 be quite de,eiraable 
to rtep through the infoanation inXXMSXIQ~Y in afther direction, both 
by Byte mad fay word. 

The opwd of operation imposatd upon each of the tbrae double-pair 
regiaterar is ruch that an a d b r  w i l l  probably be required for each 
control to ardvuzce (or rilubtracct) the byte advance from the byte 
addrear to ab- the new byte poritioa. However, if we have auto-
mMic rcgdlrsrUltlg, #&mabybe p s r i b l e  to uae one adder (or  subtracter) 
to rnobil[y for thenaw sWrtfng arddraaar af each of the three 
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c o n t r a k  A further p?e&aonfor th is  i r  that it i e  more likely that 
the programmer du wirb to modify two controls rather than 
three at any one time. 

Aesuming spiralling, a problem which must;be answered i a  how 
8houdd t h i s  be dona '? TOfusther csmplicorfce tksr p~o'blern,the 
Control8 of the logic udt  rnurt be reacst at the same time; however, 
thie r ~ e ~ t t i n g  is facilitated by theof tha controll of the logic 
fact that the prtioln af the hrrtnxctifon pertaining to the logic unit 
need not be modified in m y  manner during (L rpfalrlling type operation, 

Since the cantinuwe stream control# permit the logic unit to bat 
completely separated from address modification, i t  may It desirable 
to put a small laop af inrrtructions in a high apeed memory krraociatcad 
with the logic d$.By plpncing in each inrstruction of tho logic unit, 
the addrtrs of the uext instruction the logic uslit could proceed 
through complicated hoop of inrtruction Without; attention from the 
wuaarter program contrctl. Such w omall high speed memory may, 
aim, be a practical rnean~lof atoring the informatisn needed for 
rautomertic opir&lfiag* 

Since the ccrntbuaust rtxearn ragislter control oyratam may be uaed 
part #mellrua eearch operation, i t  wil l  bs necematy, upon an in-
dication a€ ~ ~ U C C ~ O B ,to be,able to read the appro#inmts location or 
locatione at which thie $ w e e m  warn obtained. Thewfore,  the pro-
gram muet be able to obtain the conteats of the coldtrol rrsgirters or 
the czcrxrtemta of registers containing equivalent information to the 
control regieters, without dl#mpting she fnfQrmaEiQncontained in 
the continuounr stream regfatera. 

In addition to those reqiairemonts a w d l speed memory m a y  be 
deoirrble ao a oouree of index quantitisr and data. 

Xf rucb a omall Ugh rpresl rnamory is provided, it may be pracfical 
to impose upon the m e t e r  control untt, which has the function of 
addrere xnodification already, the requirement of rddreea mod-
ficatien for epiralling. Aslaum;fng that the faformation necessary to 
corktrot the advance @foao spiral may be put into one word of the 
amall high s p e d  memory, and that the cycle nf tlis olnnprll high @peed 
memory i r r  0 .2  rnocro#ecemd, it raiBht be possible to read out, 
advance, and reatowe the new iPIfarmrrtion needed f o r  the control 
register in about 0.4  rnacroaeccmd, fn arrdet to detarmins d pracacal 
~ystsm,the tirnse for the variouar functlans rnurst be a@sumecior 
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determined and timing charts muot bs laid out. 

3n addition to the control function described above, the C ragistor 
control will have additional functiono impreti upon it. (TheC 
register receiver in€omnationfrom the logic unit, This isr 
evicienced by the fact that sometimes the C register will  assemble 
addressear and other times asacstnbls data for storage or for the 
return to one of the input regfators. (The input registers are the 
A and D reyiaters. 1 Since the coatinuour otrearn couccppt takes 
care of the storing of data, with the exception, perhap, of bn-
aretrting pieces of data into memory word@,the problem of storing 
data will not be  dprcirsasred further, 

The A and B regirterrs wil l  often be ueed either einely or together 
to form a partial Btxteam of addresses. It wil l  usually be necessary 
to combine this partial addre86 wi th  a prpfix aud a suffix to form 
the earnplate address, Such a function a1p just described i s  needed 
for counting ia memory (Machine Spcificatitan R6port 563) or in 
8 0 n ~operation euch as a trsnalatiorr of coderjl via table lookup. 

In an uperatian such b i  .%talian&latk@,,tbemsdt sf:the table lookup 
must be brought dawn and antexed in a cantinuourp srtraarn faehion 
into a registcar for rtorage. Since i t  will not be,deslirablo to dump 
the cwittmts of the A m d  B registers, addiafond equipeat murt 
tm prcavided to extract .the portion of the table from memory if it 
i s  desired to do War extraction immediately. ( T h i s  portfen of the 
table is b y  yrevioui dsfinltian 2 to some power, bit@in langth. ) If 
auch equipment i s  uasiltsd.for other operations, auch at1 operation 
may concelvably ue practical. Howwer, it i s  more likely that 
such an o;rperati~aahodd be braken iuta two datinct operationo 
which may be: 

1. The forming of the partial address 

2. Using this partial addrssls it$ an ttlndexllquetutSty for  a 
seecQndopexot&on. 

Since address rriadificaMon equipment already existr in the marator 
contra1 unit, it may be practical to send a partial addreas to the 
master control unit and treat it aBr the contents of an index register. 
This addreads when formed would then be sent ta memory fo r  a count: 
one, or to look up the cantonte af ia table. Thle method however 
dues not get around the problem of extracting a part of a word to 
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ohtaiu the coriteata of the addrepps. Therefore,  a niore practical 
cobation may be ta otors away the partial arddr~ietoein a continuous 
or dlacoutfuwuo f&slhion, w d  then to US^ them partial addscsrPees 
as index qwsntitiaa either With or without a ctmtbuoupr rtream 
regireter f u r  later opsrations. One of the twr, input registers could 
then be uaed to extract a partien of tha table. 

This recond method could use one of the input continuous rtream 
regir9tc;re 8 8  a B O U ~ C C ~of coatfnuouo index quatitities u d a r  coutrof 
of the  master control system. The second input cosrtinuous stream 
register would  then be available for extracting the contents of the 
table. S i c h  a second system as this 8ecrxlbd dsairablc for other 
application$. 
If the partial address mentioned previorisly i s  forrrieci b y  aritlimetic, 
the taUe entries do n@t need t~ occupy spacea in n r m m r y  which 
are powers of 2. 

WAN/$ W, A. Hunt 


