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Subject: Continuoue Stream Rogiater 

It fra commonly necetarsasy for rrrtreams of information to flow 
continuouely for extended periade bstwcssn memcwy and the 
logical mechanism, In many caies  two or more strearma will 
be f h d n g  into the logical unit and a a h g h  e t m m n  out of th4 

logical unit rairnultesneously. 

Each etrearn will provide a characterr (byte) at a time, with the 
numbarrra of bit# in a character (byte) baing defined lndividwlly 
for each atream, andbeing any number of bitdl from 1 to 6, The 
charozctar sate arhould be 0 . 2  micrlraJeiwmdlil or less per character 
for each sstream, 

While in aces slmpleslt cam, flhe atrsarn of information will ba a 
simpla sruccreraeion of charactera, there muslt bas provision for 
generating streams of a more complex nature, For example, 
it may be ddlsdred to read out charactera 12345, followed by 
chasactexra 23456, f o l l o w ~ dby charsactaro 34567, etc. Alterna-
tively, it may be desired Ita Prefect only particular characters 
within, $i memory word under control of another etream serving 
a61a mrasrk. Whenaver &e usqurtnca lira; not er aimpla eucceiiion, 
it  i t n r  to be assumed that a ra;pecial insrtructioa mechanism will 
have been included in the machina to egmify and control the 
nature of the 8equencm 

Each stream af information w311 be contztoUed by an instruction 
which definer the starting and ending psinto of that particular 
etrearn, The natura of the inrrtruction i n  dirnrcuarrrsed below. 

ltn order: to provide a continuous Btrearm ob charactera from a 
memory whfch maolt bs aeddrreosred a word at a time, it i s  nacar-
arisry to provide in asreocfation with rswh pstrtsarn OL pair of aingls 
word segiotars together with an appropriate control mechaniame 
Whil0 one register of a pair ir in communication with the logical 
u l d t  OB a charoldtar by character b a ~ i s ~the dtaxnats tagietsr fr 



September 6, 1956 

free to communicate with the memory a word at a time. The 
reghters reverm their funcaon a8 each ~ucceedingword ir 
completed. 

The control machmurirrn araociatad with sach ettaarn of information 
will be eet up by am inetruction providing the following information. 

1, The rrtarting word in memory. 

2, The etarting character within tha word, 

3, The number of bita in a character, 

4, The number of charactarm in a group, if groupe 


of characterr are to ba treated in mme rpacial 
way. 

5, An IrriUcatioa of whether the stream olf information 
i a  $0 flow from memory to the logical unit O r  from 

l O g i C a  Wit ta mrbmoxy, Thi@p$4OUppQt5498that 
single k b d  of regieter machaniarn can ba used t,& 

control the flow of Wormation in either direction 
6, An indication d which logical wit &ad which part 

of the logical unit the rqgirrrtsr ir to cFrammuiaicatcsr 
Wsth, Altarnativdyr WrS I n E O V ~ t h nmay be b-
cludad in a rubra~uerntiaotructlon comrnanding the 
oparatian to be performed by that logicid unit, 

7. 	 An 4ndJicrerfion of whather the operation i r  to terminate 
ar ta repeat, 

8. 	 An rlndi@artionof whrsthev or no$ the data i e  toFpiral. 
@e when reading out 12345, 23456, 3456% When 
epiraling, it ir naccaaasarry ts indicate by a control 
of type 11 or 2 when and where ta return, It i s  aleo 
necsloararry to hdicats by method 4 o,r 5 when to 
terrnirm$ar It i a  furthas ncacearsrry to indicate how 
many bita or cbcrscractsra to advance on ea& loop 
of Ole spiral, 

11, Jk may be tcrrnninsrtad when tha rt~te~rnbar reached 
sa, particular point in marnary In term6 of a marnary 
w t d  and character: within word, 
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2, It may be tarmhaated when a rprsckfiad number of vvoxdr 
or charactera her# been generatad. 

3, It may be terminated by one or lrevaral of the bit 
cornbinathi$ mrving end-of -record markis. 

4. 	 X t  may be tarmtmtsd by a tsrminatkm aignal from 
ansther artream, the d g n d  in *is other stseam 
having baen generatad in any of the above manners, 
For eximpf4, a record ma& character in one of the 
incoming atreams would typiaally cut off the flow of 
information on all other input and output ~ t x e d r n e .  

5, It may be terminated by ailc prignarl from the logical unit, 

When two or mora atreamre of information are to f low simultanam 
ously, an instruction word rnurrat ba given taach ortrasam to gravida 
the abova infarmation, A submpuont instruction will define the 
operation to be pwformed by the logiciikl unit and command the 
flow of infarmation to start, ( h c a  rtagted, it d l  continue to 
flow until the dadgnoltsd tarmination condMan haar been oistiarfied, 

'1161tla dm of each of the words which provide the arbova data and the, 
mamar in which they will be arorsmblad to form an instruction tan 
be decided only when the idorrnaticm requiremanto tare knnwa for 
a1c1;a16roea of inlrrtrwctfanrer 
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capable of stopping at the end of any character on a 
command from the logical unit. 

3, In mme instances one of the streams of information 

d l mmve arlp a mask to control character by 

character the flow of fnfarmatian from another, 


When one of the atreamer d hfomrnatbm meme49 a8 a ma&, S t  
can control the proceaeiag of the other oltreama of information in 
any af many wayrs. As already noted, it may interrupt the flow 
of another Btream, Similarly, it may e a w e  the injection of 
additional characters at arbitrary point@,01 the duplication of 
characterus, On the other hand, it may modify the logical control 
fn any of many way#, %he nmlark may have the 88m8 or a different 
nuxnber of bit8 in each character aar ths otream which it controls, 
It may cansrisrt af a long rstxeam of informatfsn, or of a lahort 
stream which sapeats itcrelf automatically without interrupting the 
flow of information from other registssa. 

TUBrepart i i s a  carrcarnrscd only with the data flow aspactr~sof maektnp. 
The Zopic;rsrl+control arnpacta will ba treated in a separate report a8 
one of the claersea of logical control. 

Form of the Register 

In view o€ the fact that it will be necseesary to provide matreams of 
information which a m  not;a simple euccedslalan of tho charactere; 
&toradin memcwy,, fS will be necessary to arrange the register 
to switch Prom any one character of from one to a i x  bit8 to aay 
character in the same or an adjacent word within a aingla character 
time, Thfar prcscludar the um of artepping regiatero and similar 
revolving mJsc,jifanlmxis. 

When the artreams of information are interrupted under control of 
tihe bgical  unit, i t  will often happen that the afgnd to interrupt 
will occur several character cycilalr after the characters whfch 
generated the aignaf appsaretd in the atream of input information. 
In thia %nertanr:at,it may ba nscssmmy to back up one or mare charac-
tcare for further epecfal procaeaing befara proceladlng, The reglater 
~ l g yhave proceeded on to obtain the next w r d  from memory, ha 



September 6, 1954 

above: 

1, 

2, 

s* 



September 6, 1956 

Design 

It is proposed $0 design a single eontiauciuer stream register 
mechanism which frs capable af warking both ta and JErom memory. 
The computer m d d  ’be zrxrabped tca iarccetrrpt scvBfral!, posaibly a8 
many 88 five of theam units. The number of C Q ~ A ~ U O U B .etreiann 
systems contsPinesdc inm y  given computer might depend on the 
area af applicald~nfor which it irtJ primarily intended. 

SWPfJhr s, w, IDuSwdll 


