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FRE MEMO June 11, 1957 

SUBJECT: The Primitive bstrudain Approach trr 

By: HeC. Morltgmm%ry 

1, 

2. 	 The machfne s b d d  bvle a Bet of varlabla a d d  3- Snstruc-
tions, preferably bath arithmetic and utfflty (LOAD,$TORE, 
stc. ). 

3. 

The proportie1 which dirttnguiah thie approach are all 
definitions of the inrtructi~nswNch are used, tha 
have with rairpect to hardware functfons, and tha m r Sa whlch the 
inotructiona are applied tu solve editing problems, 





I 
I -1 

Y 

0 




8 




File Menno 
The Psbdtrh?Inrfructlon -4- 3"11, 1957 
Approach ta Editing 

A aringle monaory address register (MAR) md adder sard fa? 
computing the correct rnepnary addrelss in table luolkcup operations, 
The capacity of the MAR is the same a8 tbe length of the word ad-
drebsa field inthe primitive frastruct5mr. The capacity uf the rerial 
adder la  not critical. 

An eigU bit match rsginter is used to identify ce+takr fapat charrc-
tara. Whan the appropriate gates axe O I ) ~ ,the next byte of trput 
data frs cornparad wjtth thrs character given fn the prir&.$vs W r u c -
thn (the right-moat bits of the botntcSfan match charrattar), A 
match or no match atgnal trr sent ta tihe fnatructtclrm cl;ll[wa~tiemcamtrol, 

Both the D R  and ODR have a word adclre~r0xegleter aersoeiatad with 
them which recorda the memory addream of the Tight half word which 
they contalla, Ar mantfmrsd aboveI a b&tad&ears regirter fir each 
of them prwidte the bit address of a e  left-moat bit crf t 
praeemed. When the proceerrfng a f t h i s  byte is ccsnzplvtad, f i e  bit 
ad&es8 usdky  ba advsacsd by thcs numbt af Mtr In the byte IU 
that it wU1 t h ~ nghat the addaess of &a lafbmost b€t of tZue byte. 
The bJ;t addreas mechanism for bath the D R  utd ODR fr d438fpad 80 

that it operatera un ;lan arithmetic which i n  modxrllu the manbey of ?At 
poritlevns in the registerr. Thus, whtn 8 byte b g b a  adtar (;ha rQht 
end ef tht ragbtclr and axtends pgfOle right: end of the rsgister, ad, 
vane- tba bit address d l  cause U t o  counf off the rernrijining bits 
from &e left end of the rsgfuter, gMng the e€ftxt of having a cixrcu-
lar rsgfrtsr which ir byte-wlra coBuzIuou~. 

Figure E; 
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Approach to Editing 

The next input byte and the w t e h  character are r=on?pared 
as in the TMT inntructia. If the bytes are idenrttciar, the kpt byte 
i a r  pasrstd unnlitorcd tu the ODR ;auldthe bit addram coatrdcI of the 
IDR and ODR advanced by m e  byte. If Ehe bytes are net iden$fcdl;, 
the bit addtcoir cuntids of the D R  and ODR are mt Sr&va=aclcldantl 
control is transferred t o  the instruction whose address i a  @van by 
the word address field, of the preaant instruction, 

The next input byte and the match cbraeter are cumparcad 
a% in the TMT fnrt~ctiool, ff they are identical, the bit a d b t s s  
contod of the XDR is advanced, the bit address c:arb;rofof the ODR 
le& unchanged, and the next instruction in the pissent acqurrnto fa 
taken. If they art not: identical, bath bit address contrsltl uf the TaR 
and QDR amt left unchanged and control transferred to thr iasfzuetioon 
whose! addreadl i u  given by ths word addreas field af the prt.sseot Lnr-
tructiosi, 

The utility character is ilent to the OD& a namabar of ?5mes 
equal to the asxumber in the repetitSon field of the fnirtxucption, The 
bit addraea of the ODR is advamed by one byte far ea& hscrtian, 
while the bit address control of f i e  D R  is left wrcbng 

The next input byte i s  sent unchanged to the output area, 
The bit address ccmtroh afbath the D R  and ODR a m  a d w c a d  by 
one byte for each repotkbn of dnstructio.a 

6 ,  BSP (Baekepace). 

The bit addreere copltrol(for read-in) of the ODR Its backed up 
by one byte length 

7. SBY (Skip Byte). 
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I. Suppczoe it i o  deoirtd to eddt a ten digit nunzarid field to 

put it in’s d d h r  field format, 

MOREL 
FIELD P f S  APS 

output 
RESULTS 

Input output 

X TMT PBY 

.X THT PBY 

X TMT PBY 

s 

X 

ICH(b) 

TMT 

~ ICH(,) 

PBY 

X TMT PBY 5 5 0 b b 

Y TMT PBY 4 4 0 b 

8 

x 

IGH{b) 

TMT 

ICN(, ) 

PBY 9 

8 

9 0 

b 

zr 

b 

b 

X TMT PBY 7 7 7 7 b 

x TMT PBY , 3  3 0 Q b 

n XGHIb) LCH(, 1 8 8 

X TMT PBY 6 6 0 0 

X TMT PBY 4 4 3 3 

X TMT PBY 2 2 3 5 b 

X 

ICH(, ) 

TAdN 

ICW(*1 

PBY 8 

0 

8 1 

‘ 0  

1 

X TMN PBY 1 1 2 2 

BSP(3) 

ICH(b) 
ICW(b) 
ICH(b) 
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2, The inverse probbrn to &e preceding i a  to produce from an 
input field like $#x, xxx,xxx. xx an output field like The 
problem here i a  aimpler becauge one can arauma that nowrignfficant 
sera8 have already beers ramwed, 

POSSIBLE 
INPUT PPS APS INPUT OUTPUT 

- .  

I. 

SBY --c PBY 

SBY --). PBY 

SBY - PBY 

SBY --.). PBY 
$ 

SBY It PEIY x H 

SBY - PBY x x 

SBY + PBY 

SBY --t PBY 

SBY --+r PBY x 

IsByl
SBY - PBY x 

SBY --t PBY x 

SBY - PBY x :iSBY 0SByJ
PBY x X 

PBY x X 
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3, Another permutation ofthip clam of problem# Jia that which FCI-
duces fields of the form b b b n e m ,  xx to zaac~yupby deleking hading 
blanks and punctuation, The unknown quantity in thir came i s  #henumber 
of leading blank characters. The overdl length af the field is known. 
(This ie neceasaay t o  b o w  where in the PPS tu transfer ilnftiafiy, 1 
POSSff3LE 
INPUT PPS A P S  hput Output IztJx&ou~ Iq3lzt output" -w*-

PBY 


TMS PBY 


TMS PBY 


sByJ ,,,)PBY
TMS 

TMS P S Y  z 2 b b 

Tb66 PBY 8 a €3 b 

b bt 

SBY) SBYJ 
TMS PBY 7 7 b b 

PBY 3 3 1 b 

PBY 5 5 9 b 

8 BSByJ b 

PBY 5 5 3 b 

PBY 4 4 7 b 

PBY 6 6 4 b 

a 92 b 

PBY 7 7 5 b 

P B Y  9 9 2 b 

Since the length of the 0lutpu.t field from this problem. earmot ba pre-
dicted, the programmer aru6t exercise more case in us19 to  avoid 
confusing resdts, 




