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SUBJECT: Streaming for the Basic Machine 

BY: w. Buchhols 

1. Introduction 

There are a number of important operation8 ig cammrrcial data 
proceoeing and scientific ecsmpting which calli for the tranafcrr fa m e -
mory of mabetantfar block8 of data in a prograasiva, thrruah uruaUy . 
not entirely uniform, manner. W a l l ~ k n mexamplea Ira: 

Rs-arrangbg records wlthin groupa of racorda. 

Re-arranging f iddr  wtthfn a r e c o d  

~omptars ingdata far mare compact storage 
on tapeB and in large, trlow maanerg. 

Code converdtm. 

Editing input data. 

Editing cnrtput data. 

With the powerful variable field length and indexing aperatitme 
already specified for tha Basic &kachba,' them epsrat4oonr can bs per-

a 

formed quite readily and certainly 9ery much batter thaa in aldrthg 
machinels. 

A subrtantiial further imprlpvsnaent can br obtallnmd by adapthg 
the HARVEST streaming concepts te tba Bask"llr9a4zhha ba a much 
airnplifisd form. The advanage is, a redqction ifl the n m -
ber of memory cycler taken and t B s  number of tr-sLructbna nasdsd for 
aqutvalcsnt opsrationr. ir porrfbte to apacffy a rrfxq&i€€edstr~aming 
mode for the Baric Uchfna d f h  o d y  rnlodeat additionr Lo the e e g -
msnt needed anyway for varbb3a field lrngth. 
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The justiffcation for adding these feature6 i a  two-fold. They arm 
basic to commercial data processing, although i t  ir bard to predict 
now how much the overall saving will be. Second, fox scbntific corn-
puting, a reduction fi 2-mitrooecond memory cycler w i l l  help to re-
lieve what f a  likely t o  be a major b a e - b e c k .  Streaming d l  greatly 
facilitate the compraeiion and oxpanttion o€data coupled with a tranrs-
f o r  to 0 .5  - mkrorecbnd memory for greater rpetd.andh s s  e d i c t  
with high-rpeed dfrske and tapes. 

Another advantage of rtseamfng iar that it removes Ithe addrseb 
limitations of tha previously defined TRANSMM' and RlEcCEWE ins-
tntctionb* 

2, Characterirtico of S!rcaxniag for Baric Machine 

Streaming, a8 defined here, provides the following feature#: 

Two 26-bIt starting addrercrsas may be #et up, m e  for 
the Bource of data and one for the deathation, 

TWQ field lengths m a y  ba set up, one for the I~OUPCBand 
one fox the deutbtion, 3;"fddlengthr may spectlfy from 
1 to 64 bite. 

hstructionr map cause the scuu.ltcs addreme or sbe dertk-
nation addreso or both to ad;vasce by the am- d the 
correrpondhg field length. Tht correapandiry: Morma-
tim i 0  paeatd rarially from the Source, rsgirtrltr ts the 
Dartinattan regfatar or to the Index Arithmetic Uait (for 
tau@bok-up purp~raer). 

All advancing icc from left to right. AU fields a m  treated 
a8 ff thay wafe unsigned binary fiddr, ':Byte Size'i is not 
defined but ia  adjuPted automatically to  be 8 bttr except far 
the last byte which m a y  be leu# than 8 bit8 to cornplate the 
field length. 

Memory accues i s  made d y  when the eat-up i a  changed, 
when a aource word i a  empty, when a deutbtioa word $0 

full, or when the regirters a m  aeadedfur any -&herpur-
pore. Accaes coadrol is automatic,t 
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h contraat to HARVEST rstreadng 4th ita eskrsmaly 
fiatxihlo instruction format, t&c streaming iartxuctionr 
for the Barrfc Machine reoambls ozdinary varriabte ffeld 
length Cnstructione. The orperation i s  complatdy defined 
by an operation code, To reduce the nuxnbier a9 oeQ-up 
woxds needed, the frratxucticms can define part a€&e ret-
up to thq extent permitted by format rastrfctbas, Parts 
of the Bat-up can be dtarad t h i m  way at any t%mewUhmt 
changing the remainder. All  unopecifisd aatlupo are 
us0d aa they wdra at the end of the last ; o p e l l ~ t b ~Change 
of addreair set-up i lp optfonalj a sore addreii B d d  &aveB %lil
th0 previous addpaeo aee up unchanged 

A tabla Io&-up inPtructQoni b  defined which trarurformo a 
~c)urceUsld of one length into a new deret&tion field of 
the earn0 or different length. Table ;fieldr to be axtracted 
can be of any uiza, rpacsd apart by any pmer of 2 up to 
64 bitr. To a l h w  for exceptions, tha inrtructbn coldtainr 
an &bit match byte which ir compared with Wtr hw-ordar 
bits of the extracted tabla fidd; a match conWiosl Eictuitaa 
the PrOgram hterrupt feature, thulr; provldfng for branch-
ing. Taeta by Br.9achhstn\ctions are a h 0  available. 

A Repeat Couat feature i r  pxavided dth Dome inrtructlonr. 
The Index Address speciflea an index word whom limit 
field giver the number of time@the oprrreticrn is to be re-
peated. Program bterrupt can O C ~ S  re-at any cycle d 
petitkos, 

3. Format 

The attached diagram indicates relevant word fermata. One change 
from the pravhmly alrsuaned hstructisa format fs  propoisd b r  all fnre 
trtzctions. The pr.evloue modifier bita are replaced bg utique operation 
cads8 to make room for 7 mom bits. The uperation eade ia sxpanded 
to 8 bits t o  allow for the incratsets in the number of ~peratj,gl~~d. 

The 7 bits are u8et.d. in arfthetfc operation#, to rgecify the ahm, 
that i s ,  the otarting point in the A I3 regirterr. (Tha rcgirtcr letters 
u m d  are thoae cm the attached diagram; A B is generaUy used as a 
daubls4gngtb accumdafor, C D ae a memory tegi.tll,r. ) fn ather h a -
tructirms, the ? bits a m  cambtmed wifh tba S e e d  Addrerlrrc Brrrignator 
( S A D )  to  give an &bit Byte fb fd  which be urad for matrehing or inserting 
byice. 
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4. 6 

4 7 

4. 8 

t 
 4.9 

4.10 

DWTRIS3UTE IDST) ' 
The address, as modified by kdexing, specifies the daeti-
nation, The field length applies to both murce and deatinac 
tion. The 8otlrce address ie  used a s h &  at the end of %he 
pxevioua operation, , The operation cannot bet automatically 
repeated. UnaEtarad bits ore pisrrrrvcd inmemory (au in 
TMT-VFL). Thi8 hstmctloa CQnvedantfor dirtributing 
oaucce'ealva ffelde of Marant lengths to scattered memory 
3ocaticm11. 

RECEIVE (RCV) 

RCV - VFL-e 
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4. 11 

4. 22 

4, 13 

4. 14 

TLU-NM 
This is the same at3 TLU, except that AO rmatchiagtakss 
place and all fields are gent to the destination. 

BRANCH ON MATCH(BR-k)  
The next 8 bits .orless d the IQU~CQ stream as8 teated 
against the Match B'Fs given in the inrrtmction but the ~ 

gource addrese i s  -nut advanced, The field length rpraclff~~' 
the number of bits; up to 8, to  be tested etar2hg at the 
right, The addrcaa amd index specify the branch addrerr 
tn the usual manner. Branching takare place S€the apclci-
fied bits arwaqual. - c 

LNCRICME:NT @VC 
The previaudy dafLDcd ZPJC .Instruction ir  urad to advance 
or backspace either the ~ o u r c eor the9 dastfnation address 
by giving the addrees of the appropriate addmss rsgiater. 
Memory a c c e a a e ~are iPltfaSed automatirally if aereded, 
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APPENDLX I 

Comparison of Simplified Streaming with Corresponding Programmed 
..ILQarationa 

The follming comparisons apgy only to Borne epeciffc apefatime which 
streaming was intended t o  do and givee no indication of the oTttsra1f bans-
fit on actual jab@. A time ertirnate i s  made raughly in tarma of memory 
cyclea, The effect of memory cycle averlap and the posrible use of 
more than class of memory h e  ignored because they will banofit both 
kinds of operatiana, 

A, Code translation'fal 5-character field, 110sxcsptionrr. 

a, Streaming 
-EMZ: * 

sus 2 
SUD 2 
TLU (repeat 5 timer). 11 ( l t 5 x 2 )  

15 


* Estimated Memory Cycle8 ' 

'.uulrv 
b, Programmed 

85 


.-I*1 . 
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Assume a standard word having a 10-bit exponent with sign, a 
48-bit rnanti8sa with eign, and 4 tag bits ie tu be campreraad 
into a 5-bit exponent with sign, a 20-bit mantiarm dth, dgn, 
and no tag bits. 

a. . Streaming 
-EMC 

2. RGV (ret up fndexlword) -----
2. SUD (@etup dastination) - a o a -

3, LOD (fuXl.sourc0word, 3 
indexed) 

4, COLL(Addrerr accurnu- 2 
latar; tranafsr 
26 bits) 

9, CULL(Addresa accumu- 1 . 
lator;. transfer 
mantissa sign) 

6. ZNC (Advance index) 3 
5 

7. BIF (Branch 'to3) 1-
10 per word 

b. Programmed 

1. 

4 

4 

3 

7. BXF (Branch to  2)  1 
18.psr ward 
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Editing for Printing 

A f i le  memo by H. C. Montgomery, dated 11 June 11957, with Reviafwi 
No. 1 of June 18, 1957, ovtlinaar a rPchema of editing fasr pmting urfng 
a etreamfng approach. The present scheme is intended tu be applied 
to this job, among athero, in an equivalent faehfon. 

Tho foUowing 18 a rough tabla of equivalent inlrtructions. 

HaC. Ma w.B, 

1. Substitute onMatch BR - NM, followed by INS 

2, Branch on Match BR - M 
3, &sert Character ?Ns 

TMT, RCV, at variantat 

5. Adjust Output Field SUD or mc 
40 Skipsyta mc 
7, Table Look-up TLU or TLU-NM 

4 
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