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CENTRAT PROCESSOR COMMANDS

012
0 1 3

0 1 5

017
020
@ 1

ILLEGAL

CNT

ILLEGAL

Includve OR lSel€crlv€ S.tAJ

ExclusiveOB {Sol. Comp. Al

Load bglcal PrcducrN€xr

D€SCf,IPTION

lYln-{Aa+ T)n lorall lAa)n = 1j IAa)i= iAa)l
l Y l  a  ( A a l - A a ;  l A a ) n ' l A a ) f o .  { Y ) .  =  1

( A s + 1 1  l Y )  o i A a l r a a +  j r  l A . ) i = l A a l

{ Y l o  { A a l - A a  +  1 i  l & ) i =  l a a ) r
No. ot Bhs S€iin {Y)-&

(Yl-U. a.cltelY)u onlvorM halrwo.ds

023
@ 1

@ 5
@ 6

XAL Aeub Remore Lorer

SLP Storc Lqi€! Prdu.r Ga+ t)o lAa)-Y; lAa)i = lAa\i

( A a ) + l A : + t ) - A a + 1 & Y ;  ( A a l i  =  6 a l

lAa+ t)-(Aa)+Aa + 1&Y; (Aali = Gaf

{ Y l n - l A a + 1 t n  l o r . l l l A a ) n  =  r :

I h € n l A r + 1 r - Y j l A . ) i  =  { & }
( Y l  S l A a t ' A a & Y ;  { a a ) n ' - A a  &  Y r o r Y n  =  1
( A a + t l + l Y )  o l A a ) - A a + 1  & Y j  l A a ) t  =  l A a ) t
{ Y ) o l A . l - Y & A a + r ;  l A a ) i  =  { A a k
( A a + t l  l Y ) o l a a ) ' A a + 1  & Y :  l a a )  =  l a a !
l l  l Y ) 3 1  = 0 ,  C D  S e r  E O U A L . 1 - Y 3 l
It IYbl - I, Co Ser UNEoUAL. rhis nsrudion

l A a + 1 , A a )  +  l Y +  I ,  Y ) - A a +  j , A a

l A a + t , A a )  l Y + r , Y ) - A a + t , A a
C o m F r €  ( A . + 1 ,  A r )  r o ( Y + 1 ,  Y ) ,  S e r C O
(Yh7 O-sai lY + l)tf SPRaj Y-SlRa

Privir.gd i l: ASRbila=0,s+7ora :7.

B O
B 1

AOf, RepltelnclustueOR

ASC R€placesel.cttuacl€.r

050i1 DL

63 i i  DC

R€place A + Logical P.oducr

Replace A-Lo€ic.l P,oducl

12 LOIF LoadDifi€€nc€
13 ANA SubtacrA
14 AA AddA

15 LSUM badsum
16 LNA Lo.d Neartue

17 LM Lo.d M.snnnd€

E LB Leda

? r  a B  a d d B

2 ANB Slbr€ci B

A SB SrorcB

24 SA Sto@a

25ti SXa Sb@Aand Inder g

6 SNA StoGN.gdilv€

27 SM StoEMagnftude

30 IILEGAL

Foarins.Fini Add Shfr (Aa + I ) or (Y + r t REhr such ihar (AaJ = lY)

l A a  +  1 ) +  l Y + 1 ) - A a  +  t :  N o m . l i z e

F o a r i a g  p o i n r S u b t a c r  S h i h ( A . + l ) o . { Y + 1 ) R b h t s l c h r h a r l A a l = l Y )
( A a + 1 1  l Y + l ) _ A a + 1 : N o m a i z e

F o a i i n g p o i n r M u h i p l y  l A a l + l Y l - l A . )
l a a  +  1 ) .  ( Y +  1 t + A a  + 1 ;  N o m a r i z e

FloailngpointDll id€ lAa)-{Yl-lAa)
I A E +  l ) + ( Y  +  1 l ' A s  + 1 ;  N o . m a l i z e

Floalinc'poiniAdd wilh Round S5m6rs FAwfth lAa + ]) rounded

Floaring point subracr w/Rd Sam.as FANwiih lA. +1) round€d
Floatins poinl Mu liply w/ Rd. Same at FM wilh lAa + I J @undd
F l o a t i n c ' @ i n r D v i d € w / R d  S E m e r s F O w i l h l A a + t l r o u n d e d

Enre.ExecltiveSrar€ sy+lBbl-CMF1$iEniercla$MExecuriv€J

Scnd Cla$ l l inrenpfto procesEn 10.71
lFbil nolsy+ lBbl = 1. Preventsell

i n r . r u p r i l s y + l B d b h 1 5  =  L

C h a n r e b n ;  l F b n n  o r s y + l B b l  = 1 1

ail25bion@d
Prryent bable Inrerupi Pr*.nr Monfror inisupb iim IOC a on

Chann.b n; lF bfrn ofq+lBbl = l:
Bi25is igno.€d

Load IOC Monftor Clock .V + | SblrlOC a MON CLK
I n t i a l e l / O  I n i l i a r e l o c a a r a d d r s Y
Inrenpr Fetur. R.r!m fioh hish4t srare spectried

b y A S R b h s  1 9  1 6 .
Repdar N.l.BTTimsj sy sign extended
ol Repearaddedto Bbol N.l.6fter

€ach cyc 6 5.6 Repe.r Condilons
l l o g a  i l i n  N . l . i = 1 a n d c  = @ .

I t A . ; ( a b +  1 - B b .  l l l e g a l  i f i =  1

Y i A a l + a a + l l a a l i  =  { & k

r A . ) + I - A a + t j l A a ' i  =  l A a I

J - &
u -Aa

Y-oa
lBa)+Y-Ba sazeo€rended
lB.)-Y-sa: sa zero enended
lBa)-I
ta.'-I
lArl-IlBb) + l-Bb. I legal iri= I

laa) ' -Y
l lAs)  _Y

'Pilvi leged 
"CPU-loclnstr.-PrivilsS€d r'Privil€gedwh€nak=2X,6X,o.7XorReEared

l t u € c u r i o n i i m e i n d e r o n d o n r o l o v e i l p o p . r d i o n  t i P r i v i t e s e d i l i = 1 6 l S P R l s b i l 1 6 = 1 .
tTifrBshown asum€ 1.fu3 mohorywnh ope.ands norih$fre bank asinsrucibns {oveilaDDedl

2.O

2 5

3 0

6.25r

6.25r

6.25r
6.At

2 0

2.O

3.0
3.5

1 . 5

t .5
t .5
r . 5
r 5

1 . 5
2 .0
2 .0
2 0

1 . 5
1 . 5

1 . 5
1 . 5

2
2
2

h. Mn.mnic NAME DESCAIPTION F

31 ITLEGAL

O 82 Cl6rBfr FYat I

3 8S tuah r-Y6t
g  R A  R . * @ M  6 . , + t s A . + 1 & ! ; l A . , i = l A . h  I

5 ir Re*ertff id Y+ 1-4.&Y

$  f i A N  R * e s u b b d  Y - l A . l - 4 . + r A Y ; ( A a l i = l A a \  |

37 Ro Re@k@rHr ! l-Aa&Y I

4  M  M u h d A  ( 4 ) . ! - & + t , 4 .

a 1  O  D d e A  i A 6 + t , A E ) - I - A € ; r c t u h d e r A a + 1  I

4  A C  C m F r c B n t o z r o  l l l Y l . t = 0 , C O S e i E O U A l  I

l l  lY)at= 1. Cos.ruNEouaL
A i l  2 5  E , q n o F d

€ CXI ComFrclnde:rnccmenr l l lB.)Uf,cDs€rouTsloE,Faa I

r  l A . t < Y ,  C D  S . t W l T H l N .  ( A a l  + 1 - A a
4 c compar. Comp.6 laa,rof, Serrhe CD
4 5  C L  C o m F r c L i m t u  l l l A a + r ) > Y : l A a ) , S d c o w l T H l N

6  C M  C o m F @ M a s k d  6 m p . E l A . + j ) t o { A a l o  ! , s e r f i e c D  I

4 7  C G  c o m F € G . i d  6 m p . E l Y  l A r l  r o l & + 1 r , s 6 r r h e c D  I

9 0  J E P  J u m p o n & o n P a r o  | t l A 6 + l t o i A . t i s E r . n P a . h v , j u m p r o Y  l l

$ r  J o P  J u m p o n o e P a f u  l f l a r + l l o ( & l b & d P a r r y , j u m p t o Y  i l l
g 2  D J Z  J u n p D o l d e P E b b n z e o  i l l A a + t , A a , = 0 , j u m p r o Y  i l l

$3 OJNZ Jumptuu&ftEbbnNor
b 6  r i A a + 1 , A . 1 { , j u n p r o Y

5 t 0  J P  J l m p A P & e  l l l A . l > O , j u h p r o Y  i l l

5 l  r  J N  J u m p A N 4 d e  l f l a . l < 0 , j l m p t o Y  [ l

5 1 2  J Z  J u m p A Z F o  r l A a l = o , i l n p t o Y  i l l

5 1 3  J N Z  J u m p A N o i z e o  r ( A a l / 0 , j u m p r o Y

t 0  L a J  b d B a n d J u n p  l P ) +  l - e ! , j u h p r o Y

t l  J a N z  I n & r J u m p B  r ( B . l + 0 , r t u n l B . )  l - B a , j u m p t o Y  [ l

U2 JS Jumpry + B Junprosy + lBb)

t3 Jt UncondnbNlJumpM Jumprorh.Lo@roiY

4 0 . = 0  J N F  J u m p o n N o @ d o w  | t o D b n o r s a . J u m p r o Y ; C l e . r o D  l l

A 0 r = l  J O F  J u m p o n @ e & w  [ O 0 6 S . r , i u m p r o Y i C l e a r O D

4 1 . = 0  J N E  J u m p o n N o t f u u a r  ( C o r , i u h p r o Y

4 1 . = 1  J E  J u m p o n E q u a l  i l C O  = , j u m p i o Y  l l

S l . = 2  J G  J u m p o n c r c a t e r l h a n  t r C o > , i u h p r o Y  n l
S 1 o = 3  J G E  J u m p o n G r d t e r T h a n o r

E q u a l  l l c o > , j u m o i o Y  [ l

S i 6 = 4  J L T  J u m p o n l 6 l h a n  l l c o < , i u m p r o Y

4 1 . = 5  J L €  J u m p o n L 6 T h a n o r E q ! : l  ( C o s , i u m p i o Y  [ l

S i . = 5  J N W  J u m p o u r s i d e l i m b  I i c o o l d € L i m h s , i u m p r o Y  [ l
S l . = 7  J W  J u m p w n h i n u m b  l l c o w n h i n l i m n t , i l m p r o Y

8 2  f t J  R e t u n J u m p a = o  ( P , +  1 : Y , i ! m p t o Y  +  1  [ l
3 2  F J C  R e t u m J u m p r = i , 2 , 3  r l  M c h .  i s  S e r , t p t +  1 - Y ,  j u m p  r o  Y  +  r j  i l

o i | & N l
S 2 '  f , J S C  R e r u m J u n p a = 4 5 , 6 , 7  l l # r . h a b k , S r o p l P J + 1 - Y ,

l n p r o Y  +  r . r ' 6 r a n
8 3  J  & n u d J u n p a = o  J u m r r o Y  0 l
8 3  J C  & n u a r J u m p a = r , 2 , 3  r r $ r c h . i s s d , i r m p i o Y ; o t h l # N . r  i l l
$ 3 '  J S C  k n u a l J u m p . = 4 , 5 , 6 , ?  i l g r c h 6 i s S e r , S r o p ; J u h p r o Y a r r 6 b n

4. LCT bdCMRTd . 
(Yl-CMRak

LCI LdcMnhtsrupr lYl-CMR.k+tm I
$/ scT sto€cMfiT.* iCMRat)-Y
5l' SCI SroEcMBrftmpt lcMf,.r+1mJ -Y

& r ' ' = o  A S C T  S r o r e C M R i n A  r C M F s t 4 ) - A b  I  r v l

@ . i = l  H s c l  s t o € c M F i f , A  i c M R a f + t m ) - A b  l  t o a d / n o r d o n t v  t v A
6 1 / i = 0  H L C T  L @ d c M R i n A  l A b J - C M f i a a 4  |  b n s l s  o " t B  r v A
6 l ' i = l  H L C I  L @ d C M R t i o m A  t A b l - C M e a { 4 + t @ ,  t V A
e HLC ShiftLefiCncu:adv tA.tL€frShih€d€ndAround-aa tvB
€  H D L C  S h i f r L e f r C r c u h n y D o u d 6  l A a + t , A a ) L e h S h i f t € d E n d A r c l n d - A a + j , A a  l v B
g HRZ ShilRbhfl&.G lA.lRbhrshified,Z€roFil-Aa IVB
6  H D R Z  S h m R b h t t u u H e , F i l & 1 6  l A . + 1 , A . ) R i g h i S h f t d , Z e r o F i l l - A a + 1 , A .  I V B
6  H F S  s h i f r R b h l F i l s b n  l A a r F b h r s h i h d , S b n F l r - A a  l v B

@  H O R S  S h h R b h i t u l e ,  F i l S b h  l A a + 1 , A . ' R b h S h h d s 4 n  F r ' a a + 1 , A a  r v B
rco HSF tuhFador N@.li2elAalshftCouneAb IVA
r c l  H o s F  t u u d e s d b F a d d  ( o m J i z € ( 4 . + 1 , 4 . ) s h f t 6 ! n F &  r v a

m2 HCP &m*nhrA lAaf-A.
r c 3  A O C P  t u u e C m d e m d t A  l A . + t , A a l ' - A a + t , A a

7 1 0  A O i  L q i @ r s u m  t A a l . ( A d - A . ; ( f u ) i = t 4 h  i l a + b  r v a
7l I HA Sum lAa) + (Abt-Aaj tAb)i=lAbk i la + b tva
712 XAN Oftrcnce lAa) - (Abt-A.j lAb)i=lAbf, i la+b IVA
7 1 3  H X O R  L @ i c d D f l e c n c e  l A a l i i A b ) - a . j ( A b ) i = t a h t r  r a  + b
t l 5  H A N D  A N O  t A a l o { A b , - A a j t A b t i = i A b !  f a + b  r V A
7 1 6  I L I € G A L

72X ILLEGAL

BX ILLEGAL
7 1 0  H M  M l l i i p l v 8 q n r e r  t A a t . l A b ) - A a + 1 , A a  t V A
7 4 1  H D  _  D i v i d e f f e h d  l A . + 1 , A . ) . { A b ) - A a j R e m a i n d e r A € + t  I V A
712 HRT Squ.@n@t VTE;tI; l-Ab;Rdr-Ab+t tVA
1 4 3  H L A  t @ d a a f r h B b  { 8 b t - 8 6  t V A
1 1 1  H C  h F B , R q t u r  c @ F c i A l t r o l 4 t , S d c o  t v a
7 4 5  B C L  h t s E U m b , R q h F  t f  t A 6 + t t > ( A b ) '  ( A . , , $ r C o W t T H t N

7 4 6  H C M  h F G M a * d , R 4 h r  h F r e ( A 6 + t t o i A a t r o t q ) , S e t l h e c D  t v A
7 a 7  H C A  h F c B b f r h A a  h F r e ( a d r o ( A a t , h t u C o  t V A

t 0 "  H S I M  S r N r o c M d b r c h r h A  { o C . M O N C L K ) - 4  t v A
n 1 ASTC SrreR@l Imechlin A l locs RTC)-Ab tVA

n 4' HPr P6v€ntcl.s l l l lnterupG S.t Cbsttttnromil Letodin tuASB tVA
n5' HAI Anowcla$ll l lnrenpts Cto&Cbsilt.r.ruoil@touiiniheAsi tVA
Z6'i=0 HALT Slop P@€$r SroD CPU l4-Srooti Coniinueat R€dad tVA
Z6'i=1 HWFI W.hlorlnterupt C.a$M.moryRefercnc6untii l . ieruDrd tVA
r 7  n  I  F G A I

'Prii lesed 
"CPU-IOC Inst. - P.ivi lqod / P,ivilesd Sen .k = 2X, 6x, o' 7x o' FeFat

lEr.cution lhe indeFndent ol ov€&p oFrtl ion ttPriviesd n i = 1 6 I SPB ls bit 16 = I .
2 tTh.E3hoqasner tummwwilhoBrs.*notan$m.banr!sinstucrbnslowilaDoedl

7.51
r4 .51

2.0
2.O
2.O

2.O

1 5
r .8
1 .4

N

N

1.5

3.0

3.0
3 .5

2 .4

2.25
2.25

1.0
1 .0

1.751
15.01

i l N

N N

N N

i l N

CENTAALPFOCESSOF CONTROL
MEMOFY AOOFESS ASSIGNMENT

0.1

1 1 . t 7
m-z
s.57

accumularor lA) r€isE^0-7

19
191
1 8

;

1 1 0
1 1 1 . 1 1 7
1mt21
1S T37

142

Accumularor lA) rcgisi.rc0 7

DSW Cl.slASFstora96

DSW-Cla$ I int€rupt *atus cd6

DSW Cla$lP stodse

19 '
19 i
1 3

m̂
x
a

16
t6

DSW ClasllASRsroraqe

DSw Chsll inemprsbruscd.
DSw CksllP eorag6

m
m
T

20
20
20_

20
m
N
m
21

21

151
1 e

_ra_

1$

151

DSw Clasll lASRsroag€
OSW-Clas l l l  inrerupr sbrus cde

DlYl ci:.ll P::::9@ - -

DSw ClaslVASRsto69€

DSW-Cl.s lvi.reruptsratuscod€

DSw Cla$lvP-stodgo
Srodge Protection Regisre6 iSPB)0.7

segmenr ldenrirication Resisrars

' C l o c k i s  o w o d e r l 6 b h s

"Nor Addresbl€ in rheTask Mde.

I P.til€gd instucrion eror fr | occuil
rLower l6bnsuSlorinderand..thmericfunctions,

UlDath€ebns udonlyasa bsjqderd€siqn8lb.

lYjtO)-AttOSE
{Y31.161-AlFOSE

{Ytt3t+A7-OZE

{YU.16 l -A7.OZE

LBMP{6 4ICONSIOERATIONS

LlMTh€ LBMP instucrion is pil i leqed !
=  O , q i l b n s o r r h e a S R  =  r 4 l s

crion is pilileqed when bl A ol
r h e a S R  =  r a n d l s * 7 o r a = 7 1

21 4lundion codes @ rhe 6 4 lLsMPt aG pilvi l€gd

w h . n b h S o t r h e A s R  =  1 d s  =  T i n t h . i M u c r i o n .

El o 
---l 

tsi-mm*r 
-lT1!-----l

Manrlsln Aa + 1 orY + I Chadcteasric (exponenl) n Aa orY

DOUALE PREC SION {DOUBLE LENGTHI FORMAT

f;l$ M*srnffi dF1 L""sd'''m;i-tl
Y + l o r A . + j  y o r A

UITiA/?PSEUOO IN'RUqIONS F CA d UF ;:']'

1 0  A  C l e 4 A

&  Z A  C b a A

, NOOP NoOFGrion

A SZ Sroeze'6

FAa
F B a

rBo
ry

t,0

ULTBA/T FORMATING MNEMONICS

HK H.ltwordconnanilvailablelieldb€comesns{halturd) - - -16

l W  l n d n o d w o d { c = 1 0 )  -  3

W S  I n d n e c r W o d , S F c i a l B a s e l c = O , c l = 0 )
W O  I n d n s c r W o d , S p e d a l l n d e r l c = m , c t = 1 1

I W C  I n d n e c i w o d , C h a r . c r e r { c = 0 1 1  -  - 1 4

lWCl lhdnect Wod, Chsracrer Incram€nt lc = 1 I J

MP MemoryProrecrionls*SPRfomai - 15

ULTRA/? COD ING FO F MATS I U Fl lan aneisr { ' l  Prccdins v Indic.r6 Indil€ci addt.stins)

N o .  v & i . b r 6 F 6 r d l N o .  v ' h H € F d d l N o . v . r h d € F . r d l N o . .  v 6 ' . b r € F e b  
l N o . v d h b h F r e r d

I  . , y , l , b , s  1 4  a r 4 , b  1 1  u  I  1 0  d . n G h ' f t b v n '  I  t r  s v . b  1 1 4  t . w . p . b . s
2  a . r , h , .  l 5  € . b  l 3  y . b . s  I  a . b . l c h ' f t b v B b r l  1 2  v . r . b , s  1 1 5  , . i . o , , o w , i . , r
3  . k , v , b , s  l 6  a , $ . b  l 9  N o t u  |  a . b , 2 { s h i f t r y A b r l  1 3  r y , k . b  l 1 6  o

SYMBOL OEFI NITIONS

CMR-ContolM€noryResisbr UF UhEFon.t ! Operand{Y)lwhol€wodor

F Fohst lA)" ConltnBotA,bnn pahialwodlorY,dap'ndingonk

CA-Chadcr€rAddrcsbl€ CD Compt6D$igna$r o-Loqicalpbduct{ANDI

f i - R o 6 . r d b l .  Y - A d d t . s l o m € d b v v + l B b l + l s s l  o  L o s i . a l s u m l l n c u s i v o O R l

DSw-D.sbnarorSto.ag€word lcw-lnhialCondhionwod 6 Logicaldif ie@nc6lExclusiv'oal



r /o  coNTRorrER coMMANDS
{All Unusod Function Codesarc lllesal)

1 1
12
t3

15k=2
1 5 k = 3

m

2
a
24

27

OB

rBz

ILTC

t82

Infriale Odpd Aufier on Cj

Inhiai. At€ml Funcdon Bufieron Cj
Inftiaie En€ml Inb.iupl Bufi€. on Cj
reninac hpu auftron Ci
Teminab Ourput Autrr on Ci
T€minare kend Fundon Buft ron Cj
r€mhaE kemal hrempt aufi€r on Ci
Setlnput Monnorlnierud Requenon Cj

Ser Ouiput Monhor Inrerrupl R€qud on Cj

Set EF Monitor Interud Bquen on Cj

S€tEl Monilor Inbrupt Rquenon Cj

Setlnplr Chain Acttu€on Cj

Set Outpur Chain Acttue on Cj

Set hemal Fundion Chain Adtue on Cj

Set herul Inteilupr Chain acrtue on Cj

hd IOC ContolMemory

sioE loc conrol Mmory

lyl+CMA' 0 +ij Actuate l.pur

lyl-cMA'20 + i; Ac&6te Odput

lyl-CMA'4+i; Acd.ie EF

lyl-CMA'@+j; Ac&ab El

remin€ternput I m=0suppr$
Teminate OurDUd Oueued InbdDr:
reminat€EF {m=railowou€ud
Ieminat€ El I tnre'uo

Sd lnpd Monnor Int€rupr on Chan j

Sd Ourpd Montor Inrempl on Chan j

sd Er Montoor Inremd on chan i
Sd El Monhor Inbnpr on Chan i

I r6nmand Addrs Pdinbr ri€b

|  ( b i b S S ) o t  C M A ' A + i i

I

rcomm.nd Add€$ Point€r d

(vt' loc Co.tol MemoryAddrs kj

{lOCConbol Memorylk-y

I'Bt: If iyl3l was Oiginallv Cleard,

3_E
3.6
3.5
3.6

3.0
3.0
3.0
2_5
2.5
2.5
2.5

3_A

2.4
3.5
3_A
3_E

rcRMATING MNEMOilICS

CommandAddrc$ R€he'

"ULTRAFORMAT
r  j . v . k . c . m  4  t . r . c
2  i . c ,n  5  k i ,y ,
3 - i  c  5 -y , .

7 ki, y l l=buffer
a y, I l€ngth,

ACTIVE  STATUS REGISTER FORMAT

OESIGNATOR O€FINITIONS

I

12 one wo'd Bft ' lv)'sEF

t Th e lem inare bufiar comnands rerm inare on ly a.ttue bu ffe6 They ha v€ no efi€ci o^ a cttu€ chaans. T€ mi naiin g an aciive b!ffer de

ieninaresthechain sincerhe bufiernever @mderd nomally Toteminareanacrive chain, n is rtrommendd rtura JIO innructun

e ch.nnel &luncton to b bmin.td ly may b any v.l id addrsl. Ho*ver, adempb breminac a

@on a channelandtunctbn wfth ana.tivebufie. wil lrdh in rheCAP bing oveilayd burno changerothe chain bh in IOCM.In rhb

€*, rhe butrer frl l  compleb no ce dh the JIO innruc&n which

N o r e :  C l e a r i n s f t . l O C @ a i l m o n i r o r i n t e r u p b r o a l l C P U t l i . a - , a l l b l s s e r i n a l t t L R ! ) a . d c t e a t r a i l r e q l e n s .

IOCCOMMANO WORO FORMAT

lcuru

NOFMAL BUFFEfi CONIROLWORD FORMAI

m
FnalAddrc$ InnblAddrs

€SI BUFFER CONTROLWORD FORMAT

ffi
@

L qqearcBfts L
Pad.l Wod Desisnaror Oefi ntobN

s l 3  p l  3 1  1 3 1  1 7

I t;il".ffi", E:*
lM."l,ru

B R E A K P O  N T  R E G I S T E R

ficTmfu 
-----Gffidi;

0 1 lnnruclio. addre$"

1 o oPe,and addre$'

I 1 -Ln{rudion aid operand addre$esi

' 
An inilruction breakpo nt malch t obiainable on

the operand addres ol a condii iond lmp hnru!

rion, salktied or unsattl ied. The breakpo nt com
pare r done on rhe addre* as ir s requened.when

a  j l m p  i n * r u c t o n  k  e r e c u r e d  t h e j u m p  a d d r e $ w i

be requ.nedr (andrhebreakpoint milch wilL occui

w h e r h e r  r h e j u m p  c o i d l l o n  t  m a t o r  n o t .

The P-{orase of a sinlied n*ruction breakpo nt

lnreruil on rhe aperand addre

iion wil l be the P addres ol rhe iump innruction:

which did nor compreie due ro the nterupr.

An In*rucron or opefand Breakpoini Intetrupr

occun ns on a remotely execu

nore the Addre$ ol rhs Execure Remore ln*ruc

tion ar CMR 144 lP*toraqe DSWI.

IOC CONTAOL MEMORY ASSIGNMENT



INTERRUPT STATUS CODES
(in d66ndin9 prioriry)

CP lOCCommrndRsum.r'

CP hsaucdonMemoryResun€/

CP - IOC Int€rupr Cdo Resume r'
O O M M M M O O ] O
K ( 0 0 0 0 0 0 1 1

K ( M M M M l O I O
K K C C C C T 0 I r

CP ll legal nstucrion E(ortr ' t i
Privilaod Instucton €ro./i l

op€End arekFini Matchr' I

Op6dnd e€dor IndtectAdd.e$ing/

lmtuc6n ArekFinr Mdch /r

I P
I T
I P
I T
t r
ilT
ilr
ilP

IOC ll l€gal CAR nsrucrion
IOC ll l€Oal Chain Instucrion

IOC Err.mal Inreiiupi Monito.

IOC Enenal Function Monno'

c c c c

0 0 0 0
c c c c
c c c c
c c c c

rSC.sbdrhrutrarc

" Dellnit ions: PP CPUNO. 10-21 FF = @ EXT. lNT.

M M M M - M . m o r y  B a n k  l 0 l 7 )

CCCC locch6nne lolTl 10 OUTPUT

K K - r O C N O .  t 0 . 3 )

in rhc PROGRAM @snon

Srmd P value is theaddr6ol rh. instucbn dusins tuinbmpr. (&ception ltrh€ praesg

is €!{urins an iflnructun dil€ i. rh€ EFar mde, the srord P value dl h $e 3ddr6 ol rh

F.utconditionswhichil luminil.pr@r.m lalh l ight.

F o r a l l  c l . s l V ,  c l a s  l l a n d C l o s s l o r l l n o l d 6 n o r a d a b o v e , t h a s r o r € d P v r l ! . b r h € a d d r * o l

rh€ nexr insrucrion in the inr€nupt.d pr€.6m. ltoceprion if the processor b €4culine an

instudion tri le in th. €rEr modd, lh€ sto6d P v6lue wil l be rh€ .dde$ ol th6 t€Far

INDIRECT ADDRESSING FORMATS

INDIREfr WORD ADDRESS GEXERATION

3 1 ,  S 6 ! kMr6 in cu@nr idnei conad wd @ asldk

tune{andidsrd.d|6 Y = r, + 6rl
tu M indner wd .drd v - st + lBbl + $ as @drd by

f t e r y c n d ' a d d | E Y = 9 + l s r l

T h e o t s d n d ' a d d | s v  = r y +  l a ,  +  { s , . s d * n d d b y { r r l 9 _ 1 7
ftenexiindiEcrwodadd.Bis y=, + iA, + l5rl
fte nen indnecl wod 3dr6 is y = / + la, + lssl
Th6 n€{ indirecr word €dd6s is y - / + lr}, + lsr)
fteoPEnd'add'c Y =f + iA6) + 6s,
fte.dd6of te i ingle chrdcr.roF6nd defind b '.dr6 v =, + lrr)

tu addr6 d rk q@nrhl cb6dd otsEnd ddnd by ' and, b y = , +

t u n  f t  p  w > O , p - w - p . n d ! - t

f r  p - - < o , t 2 - - - p . d t  +  I - t

tu u*d id-d cmid S b srd bck i.ro man |rlffry td h..n

' tu@Edbd.frdbyrhluncbncdeadin hil l  idrucrb^rrhtd4ed-

I  wh i=0rh j !mp.d6Y=y+ lab)+ lss )  |

|  
tu i= r rhhdrerc@rd:drsY=y+(abr+ tq l .  

I
I ldMadrssoiitus6rda[ndk@d@euiliri=0bd@nld. tFdhonrbc-tuintuin- |
I  dd f f id@d lh lmp dr6d  bY=!+ lBb l+1q, ,  Y=ry+ isb ,dY=q+ labh5-O+ls lawtu  ry  |
I lBbhg-178ddo@dbrbtwtutrsinhindhrcmdd-Arqldtdcbla@dtdsinrhin' I

I 
ddcdddror.Fo|mrilitu6nbnd.|lM.1k.6F6rinffi- 

|
t l
I  

Noe:  Any iumpi tuhc6. t rh i=1ad(sP8tsbh l6=1bptoW,  
I

REPEAT@NOITIONS{ x Fo. U$brel'

0 i t
012
0 1 3

0 1 5

@ 0
@ 1
@ 5
@ 6

62t

1 0
1 2
t 3

15
l6

h
21
2

x
x
n
et

12

s
$

st
$t
al

X CD
co
c0
c0
co

"  o P b r h e ? ' h 6 0 h o t r h . K d b n .

r In tu '@ |]*, 6k+ r-ak tor 4ch 6reltrn. ft* intudbnr rB q inbmpbe jn tu re@r nde. ft@

inffiG6Gptu]dilc@r ir6n mptdinthTa*md€ (Pdlqdl.dructu.&dl-

t tor 6*.. ch$ i.sruc6B, u$ 56 on 3to6 rych; il in EFt instuclion, b t 0.

Note: Anv.eEared innrucrion wiih i = 1 and (SPR)S bit r6 = I t privi l4ed.

l l  e ?  = 0 5 k l o  n e x r  i n n r ! c t i o n ,

Arrerminarlon,sy risn exrended wilr have been addd to {Bh).

| "EPATTEBMTNATECONDTTTON" I

IFT-----;;;;;;; Fl------;;;*;-- l
ll-Trffi 

--l.TffiffiM------------ 
|

l l r l r € m i n . b i t A - o  l l l l r € n ' n . r . i l c o s b -  l l
I l 2 l r e m i E e i l A > o  l l 2 l r e m ' n . r . n c D s b >  l l
l l 3 l r e m n a ' e d A < o  l l 3 l r . m i n . r . i l c D s n o >  |  |
l l 1 l t u n d b m . d .  l l 4 l r . m i n . , . n c D d , o <  l l
|  |  5 l T m i n { . i l r A , L . v . n e r r y o n  l l 5 l r o m t u 6 d c o $ r ' o <  |  |
| t d e h b m h o r y i l |  t l
|  |  6  l remni le i l rArbodde! ' i l von  l l6 l r€ 'mhd€ i lcD3€r roous t "  |  |
l l  l w i . h b m . F o r y  l l  l r m h  l l
l l / l D o m ' G h @ c  l l 7 l r . m i . i l e i r c D . 6 r ' o w i h i n r i m h  l l

BOUNDING OFFLOATING POINT FESULTS

M.n& DUdiE ; Ftud lA. + t, accdi.g ro tu ffi3 ol ihe inr.mdbr€ d@&l.ngih |4h in rhe atumeric sbn tot

a&, $br6d ad m!&!; a.d acdi.g ro the value ol rhe .emahd.r an dtuid. orsths. fte final $m d dfrffico n.nris in

lAa+ jl brcuddasldM:

1. Itbh31 otih&bhi.r.mdbr€3um ordfre€nc.{!ak l:nd lAr + 11...Fshtug, I isadddrolA.+1,.

2 .  l J b h 3 l o t r b g b h i n r . h d h t  s u 6 o r d f r € . e n c e q u a b 0 a n d ( A . + l l 6 6 n Q a r i v s , l t s s u h d d d f r o m l A a + 1 J .

3. l lnotl or2.bve, lAa+ tJ a@norchangd.
4. l l  ovtrw rslhs in 1 or 2 Ebov€ lAa + 1l a.6 *hd dghr on€ pl6c., 1 iB 6dd.d ro rh€ characterhic €xpon.nr in Ar lnd th.

manlbsbn bnin A. + 1is r6ro@d.

Foundinsda prductma.ris isdon€ bdoretinalsiqn cortrtbn.

1 bad&blA.+ 1li lbh31 olth.gbh inr.hdbrepdlct€qual.1; oth.Ri!. lA€+t)aBnorchangd.

Rdndie of a quo&nr mntu b &F bfor. ftnal *n cffin.

1. l lh6.ide'bqu.lroo.O6.brrbnoch[tudtur.ndihroisnoov.d@, 1 b.ddto(&+rl.

2 .  t r h 3 1  o l t u q l o & n r i . A . + t  { u a k  l ,  ( & + i ) a E s h t u 6 h r o E p l a c . .  ( A . + 1 1 0 f f i  s f f i n g , b a d d r o r h . 3 h i t u
(4+t)ad I isadd toth.cbdddcerFnentin Aa.



PROGRAMMER NOTES

REU€ST
iEou6Ttnu amoNwHs PiocEssEo

turh l ry r ' .F lo@B#.n f f i |
&srb.ffilht@dq6rrt

tu l tu tuq6 l@lEtu .n f f i l
M.srhMtotu|t(@ltul

@6q61o@8tu .n .x i€mlM.
6h@@q6l in . l

lryr&t.qEl@6tu.noffi&s
rhhd&|@lin.t

Ptul]6drMmffir|qrptutvh
t chd ll7 ttgh, 0 Ml lhn r ffi

Mmaoi ld f f i l tumdd6f f i
& & l f u l E n w 6 d t C M R d E b

Moffi a oF md ftdl tu|fu.d d
h & 6 s h h d @ d n c M B

t u r o E d ( x @ @ d r i t r &
ftdnrymdnCMn.d@bcbnNl.

Petu.ddinpui&6dmdirudctu
dtd nm@tud.t CMRdd@brch.d.

REOUEST R&UESTTITIE AfrION WHEN PROCESS€O

$

C.nt l PM.er ldrucrion ld IOC and Inrmpt

c P N o  o h 6  
|  

' t u n u i h r  e 2 6 r c r o c

cP No. I R66 | EI n*h 
"d 

d

,  f f i r y 8 - m a

c p N o , 2 R o 6  
I  c P U r . o .

P.dom. rho r.nhanon ton.don. S.n .n
inr.rcomputd ch.nn.l iMln.ld.

D.ccmenr tu IOC honilor clock by 1 .nd Inc6m.nt

Pedorm th. lunctbn .. cmm.nd€d .ccodl4 b

P.dm tu tundn B @nmd edl4 lo

P€ddm h tundn dcffd@ .dfu b

FEGISIER
SEfEd sEuq/sEfEcT2

ilocouFoLER DtsPut
{ locndb inS4md. l CHAII

DIRU

OIRL

SEL2

GN

0-n

N.U.

N,U.

l u + 2

CHAIN + 3

@

6t

@

Bcffior|OCM (CAP)3lffiW

Bb9,$adB lao l rcCMN.d
byCMAOOAESSSELECT

BG lru ot IOCM sp6d6d by
CMADDRESSSELE6

sfr.tub@onfrn*ffi

AtuatuWWon&nd74i

Bft.tub@on.h.* rGlS

Afr.turyWonchtd171al

tuhafuryW6Mdili

tuh6fury@dtu*t1r

tuh.fuWWdcbd1116

tub.fu4@dcb*lHal

{oc MoN[oa cKl ls

bfr 36
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N,U,

N,U,

N.U.

N.U.

N.U.

N.U.
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