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Preface me purpoee of thir write-up is to deftne 8 funbmntal vocabulary
w-

(a) Mirect U R ~ I I W ~ ~ ~ X ~ I Jtechnique 
(b) Chain %&Xing 

(e) ~rograunmers b i t r  (mi) in &ta word^ 

( a ) Indexed4 A I Pi ( i a e x  regirtar modifier) 
(e) to:memory" type a r i t h t i c  agarat~ianrr,w w  

It rrrhould not be aasumad that the included vocabulary i r J  complete. 
Certain type# of  operation8 hwe not been &fine& 8uch am Pfxud point 
arithmetic operatlonr, rhif'ts, logical agerationo (AND, OR, ate,) ,  and 
Z/O %n#tructions. IR order that oldling not be preventat3 due, to these 
an$iaiona, a "temporary VOC8bulS;ry' has bean fnclubd,  The inclusion 
of the I/O cvperstionr f r  made 60 the paints In thu code whstrla I/O work 
16 asaumd can be simply designebtsd. 
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11. Floating hint Data Format 
s 


f f X .  Inrstruction Format ant%Tylssr of Addmsaiag 



4 .  

STRETCH CODING ASSWPTIONB 

I* rTYTROSUCTLOH 
W 

A. Stretch bmry Organisation 

. 
The currently acoepteU memory ad&ersing ayartem i t l :  

1-16: Accumulator, #electore, instruction counter and 

other adihsrablo regirtor, 
16-32: Intbx registerr an& other 0.2 plr, registera. (WR) 
33-lCMkt h 8 t  bmC3ry (0 .5 pb) 

rrrrrr 1024 -3~768:b i n  Mamory (2.6 go) 

(1) Inmfm am possible, one would like t o  aiatame thet 
data blocks are atambd in Win; Mmory, Inrtructims 
In FH, an8 iaaaxing quantltiea in UFR. Pcrhaprr mne 

frequently used conrrtantr might a160 be .tor& in FM. 



--- 

Ocoasionelly rrevarnl "quick" references ewe needed for 
the bdmg variable atorad in MM, ruah a8 the follwlng 
calculation ai x4(x in MM): 

Q CA L(x) 


a+l FM L ( x ) .  


qome indexing assoclatsd with this 1ecc3nd addsQs8. 

D, Wscallant0u;r Aarrugaptionar 

(1) Arithtie  Unit 

(b) There are 3 type# of triggers:
--rC -c 

1. Autombtically mt (such a@3 (t) 



G 
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A t  ai8 tisas only one instruction format i a  conriderab. 
5, r" 

( h b x  field), lMray be UICtdl Birectly to ablress a ringlt index 

register in which ~1114X contain8 a l$-bit  a&c)rers, or gecamtrically 
).I 

t O  -88 8 W b r ~ tOf h & X  rsgirters I. - 12. 

fuflt 

Om: 


SAD: 

XDt (~nat txDerignstor) 
Or Direct 
I: QQamtric 

OF: (C)psration) 



i 

SAX: 	 (Second Addre118 Index f i e l d )  
b i t  paerition rsierr to inttex ragteter 1 (in coi~go~lwith 1 in X) -* 

and the arscond b i t  poritbn refers t o  index register 13. 
I-e 

BPt (Break-Point) To be definsd latar 
Note that there u e  3 unwed bits. 

Types 	 of A&drearriq 

M i s t & .  rrAClre88: ThC addsar80, OA, or the sffactioa sddrssa, 
OA + C(X) ,  i o  itself u W  by the operation. ExampU8 are: 
-*n. 


m a f e r 8 ,  Branches, lshifts and (6’s i n  the SA field. 

indirect addmrrr: To perform Indirect address 


to tam o m  09 mure “indirect a ~ M r e s ~ ~  ( p
worUa“, 

to the addresu an% in&% field of  the inatruetion itself, OAo 

-adXo. !b8 format of 1u1 indirect addrcrrs word i r  the 8- &a 

the inlrtruction wolrd format but only four field# ere used: 

OA, X, CUD, XD. Oceasianally several level# o f  Indfrect addrerraing 
w e  atcdedj hence the notation I A W i ,  OAi, Xi, Mi, and xDI where  

i &notee the level of dsbllreet ddreseing, i .I1,2,.... 
The! XDJ b i t  6d~Ign.ate8dirsct or papubtric interprartatian of Xi. 
An oplDi b i t  IndicatQlr that another level of Indirect addrtlring 
f o l l w r ,  R a t e  that only oparationr defined with direct &il&ee~@@ 

e m  IM d i f i a a  far indirect ~ r r i a g(anti ON, - 3. Bnce: 
1 



First level indirect ~ d r e s s l n g  (i - 13 OADl - 0 )  

C(C(OAo)+ C(Xo)) 3 C(OA1 + C(Xo)) l a  the operand wed by 

*.p the Inrstructlon, there is no indexing, thi8 definition 

r(tducea to C(C(OAo)) 5 C(OA1). 

If OAD (SAD) l a  scro, then the type of arddresaring befined by 
the operation tar Used (irrmediate or direct) If OAD (BAD) 

is one, then th order 18 dropped one dmvard In the l i e t  a b m  
fram the type 8eiined in the operation; tarmediate -9 direct, or 
direct --+indirect, 

3. B i t  and B i t  F ie ld  Qddm88bg 

fn certain operatione it 8 ~ e m udesirable t o  addreaer a 
particular b i t  or a sequence of continuoulr b i t s .  For this  
purpoac the le.bit SA field is divided into two $-bZt fielder, 
FL- 1111 (b i t  aCldress).( f i e l d  length) and BA The b i t  abbrcrs I 8  

'elmply the b f t  position in the vord of the leftmoot b i t  of the 
f i e l d .  The f i e l d  length is the number of bi t6  t o  tha ri$@t of t & k ~ /  
BA needed t o  make up the content8 of the b i t  field (BF).-

Examglea: 
(a) If only b i t  37 i r  desired: BA-37, F L d  
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Dlrect ladsxing: The 12-bit index f i e ld ,  X, crontaiae t b  addreas of 
8 rin@,e word t o  be w e d  88 an index reglrrter In forming the effective 
.bbre,os for the ln#truction, OA eff, uddr. Thuu any word, rrAdrtas&ble 
by 12 bite ,  cam be wed 88 an in&x reglrter if ncrcaesary, 

A t  prsrcnt it l a  atrlrumod that the creconb addrS88 (SA) ha8 
fl 66816 l h l t e d  pamtric  indexing indicated by the 8ecdMX addnos8 



3. If C .I 0, Control goerr t o  next lnatruction and C(R) replaces-
the parent coatento a? the index reglater. 

* Inside the PldLchbe, the sign ai V 28 aarunu?d t o  follow V. 
&ace, the V fisld (20 bi tr )  occupier the m m  bi t r  ar OA 

t 
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1. Basla operation8 (sarwmb t o  be riaailar to 704 floating point). 

2. Baric operations plurr sign modlf'ication 

* It uhould be remembered that the acoWator, instruction counter, 
etc, cu"(b bvbdre86tbbl8. 
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*-
4, hait uprattona plum rign modification, on memory 

I 

.[j: 
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TR (trmrfer SM reaet) z-
C(R) -+ c(lt-reg)j tranaier t o  QA. 

-TIR (trsnafer, Incremnt a M  reset): 
v+A -p VJ if c - 0, reset; tmnrier t o  OA 

TDR (transfer, bcmmant a* mret ) :
_I 

V - A -+ VJ if Q 0, remtj trenrfer t o  CIA* 



-BCG (Branch if C greater) 
If C * A stmnsferto OAj  &herniae graem8. 

BCFi- (Branch if C equal) 
If’C = A I tmnrfer t o  QA; othaswira proceed, 

BcL 	(Branob if C h86) 

If C+h tranrsfer t o  OAl athemrime grocwd.-BV6 (Branch if V greater) 
If v*A I transfer t o  a;otbrwiso proceed,-BVE (Branch if V equal) 
If V - A t  tranrfer to O A j  athexwire proceed. 

BVL (Brsneh if V leas)-
If V k A  I tranrfer t o  UAg othentise proeeed. 

BVW (Branch if V grrreter then negative A )
rrcllllllr 


If V 2 - A I trmrfer t o  OAg otherwire pt.oaecr8, 
BVEH-(Branch if V equal t o  ncgativa, a) 

If V = - A trsarftr t o  OA; otherwise prollead. 
WLH (~rurchw v leas than negative A )-

If V 4  - A tranefer t o  QAI otherwise pocseed. 
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-ICB (Incraarent by C and Branch) 
V + C(SA + C ( S X ) ) c - - )  V; if C f 0, C - 1 + C j  then 

f If C - 0,  proceed 
If C { 0, trmrfer to OA -DCB (lhorrrmcat by C an& Branch) 

B&BYt'88 I a  tlocspt v z r t o d ~ f l C @ t $ O n  18 v - c(8A + c(sm))c* 
Note: If SAD - 1 in ICB an& DCB, then the V aodifieation 

3.11 V 	+.. C(C(SA)oA + C(SAX))c+ V 

-IHB 	(Increment and no Branoh) 
-Dm 	(Decrement and no Branch) 8- 88 above eltcept 

that 	the proceed an&-ICaB (Incrsmknt by C end no Branch) trsnrfer conditions -DCWB (Decrement by C utd no Branch) are intsrohngeU 

!lob: 	 To any of tha above sight aperations may be added 
the reaet operation by W i n g  the suffix R t o  the 
mrrr&raonIc code. On the f l r o t  four operations above, 
the reset occwpi QII t b  proceed branah. On the Zart 

W four, reme occulps 01), the trenafer branch. 
c:* Cmrtrol 

-TSL (Tranaier run& ra t  location) 
C(loc&tion oormter) -+C(SA)oA .IC(SA),_,, 

Transfer t o  (QA@ifs ~MI&,) 

Note 	that th is  l e  alrra an "ordinary" indexable tranlsfer 
when SA = 6. 

-BB* (Branch on bit81 
If C(W) # O, transfer to (OA eif. sur.); ot~umri~reprocad. 

-BBZ*(Branch on Zero bl tr )  
aIf C(W) 0,  tranefer to (OA eff addr ); athenrise procosd. 

-B E *  (Branch cbll bltr  an6 clear) 
If C(BF) # O, tranefar to (QA eff. ad&.), O - k ( a r P ) j  

otharvire proceede 

-BBZW (Branch on tero bite ,  clear on proceeti) 
If C(BF) = 0, transfer to (OA eff .  t w l & r . ) ;  
otherwise proceed, 0 C(W) 



-ML (mrked 1-d) Na pre-pout . 
C(0A eff.  8Mr.) +C(roc?) marked by C(SA eff.  ad&.) 

IICw (lirarrk~bload with c l e u ) ,  BO pre-post 
0 4 & c c 1  C(0A ef'f. ad&.)* C(acc) marked by C(sA ef f .  ad&.) 

-(interchange twa wds irr mem. ) 

C ( 0 A  e f i .  sddr.) rjC(SA eff.  a m . )  while C(8A ef% m r . )  


C(0A e-. aadr,). C(acc) not disturbed. 
Poeslbl.lg prt-post might be useful (except SWAP,T) but 
nom a m  # a e w d  at this tim.-EA (rtore effective a ~ r e r e )  

08 + C ( X $ ) V L J  C(W,_, geanaQtric 

W 	 OA Zs j4ltybaI8te Wed an a 80 bit  m e r  whore sign I 8  +>' 
C(X& o ~ ~ ~ a 3 ) a s  Vi frcm the gcametricrrlly Irsilicatedthe 
ibaex register or I#ingle V if direat. SA i a  111111Ubltytd t o  

refer t o  en index mgioter. 
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'VI* INDICATORS 

'icrr A, Autonrattcally set indicatorr 

1. WO abbum twenty-eevon fndlcatars, t o  be r e t  by the machine, 
ar followp: 

In&ator # Cmdltion Indicated by b i t  being ON 

l e  Accumulator %am 
2. Accumulator mater than taro 
3. Accumulator lcra than Lero 
4. 3R.ogp.samaer tsg #1 
5. b0-r w5 82 
6 .  -ow-r -8 #3
7. Rogrmasanr tag #it 
8. -raper d i ~ i 8 0 ~  
9. Fixed point ovcrilcnr 
10b ~ 1 ,  Ovarflov (i in~ t ,  M t  6 ~ ~ U f . g  

exponent b i t  7)
11a PZ. P t e  Overflaw (a b i t  occuka in 

exponent b i t  10)
le. F1, Pt. Overflow (ovsrilov boy& tbe 

range of the exp.) 
13 F1. Pt. Ulbarfluu ( b i t  cmeurr I n  exp. b i t  7, 

L sign rainun)
14, F1. Pt. Wmlerflow (b i t  l a  expo b i t  10)* 15 F1. Pt. Uldorflow (btt occurls beyond range

of axp.)
x6. Exponent zero 
17 Exponent greater than tero 
18e Exponent le88 than tero 

ILICL~Xquantity "c" lcrr then zero (Or attemptw19 
20. Invalid operation
a. Invalld addm86 
2% Break point b i t  #l a- Breek point b i t  #2 
@ h e  Control error 

I 

s* Information error 
Memory error 

27. / tr/ ovarilw 

2. micator @4, a,2Ej indiuats internal nrsy*unctions in the nwwhine. 

3. @4matitm8 are poOtulated t o  t h a t  the rtatur of there 5ndicrtorr in 

* me notation, OA + C(X), I s  equivalent t o  the grevicmly we8 aotstion, 
OA affo adas, 
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SEQ OPN 

SAUDz blank: 
T: 

L: 

Sa 

ut 

at 

OAD: 


’? 

A - x  SA COMMENTS 

I-

-* - J 

i 
1 

I I 

no aatlon 


Pm-TranumIt 
--bad 
Port-store 
Pra-mt¶am& Post-store 
n w e r e P  -or alptmbetic letter t o  reprsaent 
uta w m ,  
blrnlr or 1 
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xx 

XDt 

SA: 

SAD3 

SAX: 
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Ha fixed-point arithmetic operation8 are included. 
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