
Code Nlnemonic NAME
TimeI

F  C A R U F  a S

AN/UYK-7 COMPUTER
REPERTOIRE OF INSTRUCTIONS

Inclusive 0R (Selective Set A) (Y) ,: (Aa)+Aa0l  0
0 l l

OR
sc
MS
X O R
A I P
tLP
NtP
LLPN
CNT
X R
XRL
SLP

0l  2
0l  3
0 l  4
0l  5
0l  6
0 r 7
0 2 0
022
0 2 3
024

[xclusive 0R (Sel. Comp. A) (Y) €: (Aa)+Aa;(Aa)nr+(Aa)n for {Y)n:l

Sel€ctive Clear A
Selective Substitute

Add LoBical Product
Load Logical Product

Count 0nes
txecute Remote

Store Logical Product

Store Sum
Store 0ifference
Double Store A
Replace Inclusive 0R
Replace Selective Clear
Replace Selective Substitute

Replace [xclusive 0R
Replace A+Loglcal Product
Replace Logical Product
Replace A-Logical Product
Test and Set FIag

Double Load A
Double Add A
Double Subtract A
Double Compare
Load Base and Memory
Protection
Floating-point Add

Floating-point Subkact

Floaling.point Multiply

Floating-point Divide

Allow Enable Intetrupt

Prevent Enable Intetrupt

Load l0C Nlonitor Clock
ln i t ia te  |  ,0
Interrupt Return
Repeat

Load A and lnder B
Load Difference
Subtract A

Load A Y+Aa

(A.) . (Y)'-+Aa
(Y ln+(Aa+ l ln  fo r  a l l  (Aa)n= l ;  (Aa) i= {Aah

(Aa+t )  +  (Y l  .  (A6)+Aa1t i  (Aa) r=(Aa) t
(Y) . (Aa)+Aa

!+Aa; {Bu)+ l+Bt
Y-(Aa)+Aa+r i (Aa)t:(Aalr
(Aa)-Y+Aa

t l
n
t l
t l
t l
t l
t l
t l
t l
t l
t l

1 .5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
7.5 i
t .5
1.5

1 .5
2.0
2.0
3.0
2.5
2.5

2.0
3.0
3.5
3.0

1 . 5
1 .5
t . l
1.5
1.5

02 5 SSUTVI
02 6 SDIF
027 DS
03 0 ROR
03 I RSC
03 2 RMS

03 3 RXOR
03 4 RALP
03 5 RtP
03 6 RNLP
03 7 TSF

050  D t
O5 I  DA
05 2 DAN
053  0c
05 4 LBMP

06 0 FA_

06 I FAN

062  FM

063  FD

06 4 FAR
06 5 FANR
06 6 FMR
06 7 FDR
07 0 a:0 XS
07 0.  a=l  lPl

0i l** AEI

07 2.. PEI

07 3--  LtM
07 4.. t0
07 5* tR
076  RP

Subt rac tLog ica lProduc t  {Aa+t ) - (Y) .  (Aa)+Aar l i (Aa} , : {Aa) t
Load Logical Product Next {Y) (Aa)+Aa+r; {Aa)i={A.)t

No. of Bits Set in lY)+Aa
(Y)+g

Erecute Remote Lower {Y)[+U
(Aa+r )  (Aa)+Y;  (Aa) r=(Aa) t ;

{Aa+t ) , : (Aa+t ) t
(Aa)+(Aa+t )+Aa+ l  &  Y :  (Aa) ' : (A . ) l
(Aa+r ) - (Aa)+Aa+r  &  Y ;  (Aa) r=(Aa) r

{Aa+1,  Aa)+Yr l ,  Y
{ Y )  e ( A a ) + A a & Y
( A a )  . ( Y ) ' + A a & Y
(Y)n+(Aa+t )n  lo r  a l l  (Aa)n= l ;
Then (Aa+t) +Y, (Aali=(Aa)t
(Y) 5 {Aa}+Aa & Y; (Aa)nr+Aa & Y for Yn:l
(Aa+r )+(Y l  (Aa)+Aaa l  &  Y;  (Aa) i= (Aa) t
{Y) . (Aa)+Y & Aa+r; {Aal,:(Aa}r
(Aa+tl-(Y) .: (Aa)+Aa+t & Y; (Aali=(Aalt
lf (Yhr=0, CD Set EQUAL. l+Y3l
l f  (Yhr -1 ,  CD Set  UNEQUAL.
{Y+1,  Y}+Aa+t ,  Aa
(A61y,  A5)1(Y+1,  Y)+Aa+1,  Aa
(Aa+r ,  Aa) - (Y+1,  f )+Ar11,  Aa
Compare lAa+r, Aa) to (Y+1, Y), Set C0
{Y)17.o-+Sa ; lY+l)zo.o+SPRa; Y+SlRa
Privileged if; ASR bit I =0, s + I ot a=7
Shift (Aa+r) or {Y+l) Rign such that (Aa)=(Y)
(Aa+t)+(Y+l)+Aa+l ; Normalize
Shift {Aatr) or (Y+l) Right such that (At=(Y)
(Aa+l)-(Y+l)+Aa+l ; Normalize
(Aa)+(Y)+(Aa)
{Aa+r )  .  (Y+ l )+Aa+ l ;  Normal ize
(Aa)-(Y)+{Aa) l l
{Aa+t ) * {Y+ l }+A6* l  ;  Normal ize

Flaatin8-point Add with Round Same as FA with (Aa+l) rounded ll
Floating-point Subtract w Rd. Same as FAN with lAa+l) rounded rl
Floating-point Multiply w Rd. Same as FM with (Aa+l) rounded ll
Floati ng-point Divide w- Rd. Same as FD with (Aa+ t) rounded | |
[nter fxecutive State sy+(Bb)+CMR 156; [nter class lV (Executive] l l
Interprocessor Interrupt Send Class l l interrupt t0 processors n (0-7) l l

lF  b i t  n  o l  sy+(Bb) -1
Allow Monitor interupts from loca 0n
Channe ls  n ;  lF  b i t  n  o f  sy+(Bb) - l
Prevent Monitor inlerrupts from l0Ca on
Channe ls  n ;  lF  b i t  n  o f  sy+(Bb)= l
sy+{Br )+ lOCa M0N CLK
Initiate l0Ca at address Y
Return to State Specified by ASR storage 0SW
Repeat N.l.B7 Times; sy of Repeat adoed to Bb
0f N.l. after each cycle. See Repeat C0nditaons

t l
t l
t l
t l
t l
t l

t l
t l
t l
t l
t l
t l

t l
t l
t l
t l
t l

t l

l l

t l

t l

t l
t l
t l
il

t l

I

I

N N

N N

t i N

N N

Y Y  2  2 . 5
N Y  2  2 . 5
Y Y  ?  2 . 5
Y Y  2  2 . 5
Y Y  2  2 . 5
N Y  I  2 . 5

N N  2
N N  2
N N  2
N N  2
N N  2

2

2

2

2

2
2
2
2

l l
1 l

6

6
6
2
9

3.0
3.0
3.0
3.0
5.75

6.251

6.251

10.0i

17.0i

6.251
6.25i

10.0t
17.0i
4.0
4.0

2.0

IO LA
I I  L X B
12 LDIF
13 ANA

N N

N N
N N
N N
N N
N N
N N

N N

N l t
N N
N N
N N

N N

Y N



R E P E R T O I R E  O F  I N S T R U C T I O N S  ( C O N T . ]

NAME DESCRI PTIONCode
l4
l 5
l6
t ]
20
2t'
22
23
24
25
26
2t
32
33
34
35
36
37
40
4 l
42

Mnemonac

AA
LSUM
LNA
LM
L 8
A B
A N 8
S B
SA
S X B
S N A
stvl
87.
B S
RA
R I
RAN
R D
tvl
D
BC

c x l

Add A
Load Sum
Load Negatave
Load lMagnitude
Load B
Add I
Subkact B
Store B
Store A
Store A and Index B
Store Negative
Store Magnatude
Clear  B i t
Set Bit
Replace Add
Replace Increment
Replace Subtract
Replace Decrement
Mul t ip ly  A
Divide A
Compare Bit to Zero

Compare  lnder  Increment

Compare
Compare Limits
Compare Masked
Compare Gated
Jump on Even Parity
Jump on Odd Parity
Jump Double Precision Zero
Jump Oouble Precision Not

Zero
Jump A Positive
Jump A Negat ive
Jump A Zero
Jump A Not  Zero
load B and Jump
Index  Jump B
Jump sy+B
Unconditional Jump Lower
Jump on No overflow
Jump on Overflow
Jump on Not  [qua l
Jump on [qua l
Jump on Greater  Than
Jump on Greater Than or

tqual
Jump on Less Than
iump on Less Than or Equal
Jump outside Limits
Jump Wi th in  L imi ts
Return J{mp a=o
R e t u r n  J u m p  a : 1 , 2 , 3

Return jump a :4 ,  5 ,6 ,  7

Manua l  Jump a :o
M a n u a l  J u m p  a = 1 ,  2 , 3
M a n u a l  J u m p  a : 4 , 5 , 6 ,  7
Load CMR Task

(Aa)+I+Aa
{Aa)+I+Aa+r : (Aa),-(Aa)'

I '+A,
I i+A.

I+8,
(8a)+I-iBa; Ba zero ertended
(8a)-!+gr; 8a zero extended
{Ba)+L
(Aa)+L
(Aa)+ I ;  (Bo)+ l+Bn
(Aa)'+Y
(Aa) +1

FYak
1+Yak
(A3)1Y+A311 & I ;  (Aa l i : (Aa) l

f+ l+Aa & !
! - (Aa)+Aaa l  &  I ;  {Aa) r=(Aa) r
Y- l+Aa & Y
(Aa)  . I+Aa+1,  Aa
(A3*1, A3)+Y+Aa i rpmainder+Aa+l
lf (Ylar=0, CD Set IQUAL
l f  {Y)ar :1 ,  C0 Set  UNTQUAL
l f  (B t :  Y ,  C0 Set  oUTSIDE,  0+8a
Jf  (8a)  <  Y ,  CD Set  WlTHlN,  (Ba)+ l+8a
Compare (Aa) to L Set the CD
l f  (Aa+r )  >  I :  (Aa) ,  Set  CD wi th in
Compare  {Aa+ l )  to  (Aa)  , .Y ,  Set  the  CD
Compare !-(Aa) to {Aa+r), Set the CD
lf (Aa+r) (Aa) is Even Parity, jump to Y
l f  {Aa+r )  (Aa)  i s  odd Par i ty ,  tump to  Y
l I  {A3*1 ,  A3)=0,  jump to  Y

l f  (Aa+r ,  Aa l l0 ,  lump to  Y
l f  {Aa)  i  0 ,  Jump lo  Y
l f  {Aa)  <  0 ,  jump to  Y
l f  {Aa) :0 ,  Jump to  Y
l f  {Aa)  I  0 ,  JUmp to  Y
P + l+Ba, ,ump to Y
l f  (Ba)  I  0 ,  then (8a) - l+8a,  jump to  Y
Jump to  sy+(Bb)
Jump to the Lower ol Y
l f  0D is  no t  Set ,  junp  to  Y ;  C lear  0D
l f  0D is  Set ,  jump to  Y ;  C lear  0D
l f  CD l ,  lump to  Y
l f  CD : ,  jump to  Y
l f  CD > ,  jump to  Y

l f  CD > ,  jump to  Y
l f  CD < ,  jump to  Y
l f  CD <  Jump to  Y
lf CD outside Limits, jump to Y
lf CD Within Limits, jump to Y
P+l+Y,  jump to  Y+ l
l f  sw i tch  a  i s  Set ,  P+ l+Y,  Jump to  Y+ l ;
o therw ise  N. l .
lf switch a is Set, Stop; P+l+Y,
jump to Y+l at restart
Jump to Y
lf switch a is Set, jump t0 Y; otherwise N.l.
lf switch a is Set, Stop; Jump to Yat reslart
(Y)+ClllRai

T imef
U F  r s

1.5
1.5
1 .5
1.5
2.0
2.0
2.0
1 .5
1 .5
1 .5
1 .5
I . 5
2.5
2.5
2.5
2.5
2.5
2.5
7.5 i

14.51
1 .5

2.0

t . 5
1.5
1 .5
1 .5
2.0
2.0
2.0

43

44
4 J
4b
4t
500
50 I
5 0 2
5 0 3

c
c t
ctvl
CG
J E P
J O P
uz
DJ NZ

I Y
I Y
I Y
I Y
ilt N
l i l  N
I I I  N

5 1 0  ) P
5 I I  J N
5 1 2  ) Z
5 1  3  J N Z
52 O LBJ
52 I  JBNZ
522 JS
5 2 3  J L
53 0  a=0 JNF
53 0  a : l  JOF
5 3  I  a - 0  J N E
5 3  1 a : i  J t
53  I  a :2  JG
53 I  a=3 IGE

53 I  a :4  iLT
53 I  a :5  J l t
53  I  a :6  JNW
53 I  a=7 JW
532 RJ
53 2 RJC

53 2* RJSC

s 3 3  )
533  JC
53 3* JSC
uv LcT
55. LCI

N  t 2  1 .5
N  12  1 .5
N  12  1 .5
N 12 1.5
N  12  1 .5
N 12 3.0
N 1 3 . 0

i l t  N
l i l  N
i l r  N
i l t  N
i l t  N
ilt N
i l t  N
I I I  N
i l t  N
l l t  N
l i l  N
i l t  N
i l l  N
i l l  N

ilt N
i l t  N
i l t  N
i l t  N
i l t  N
il l N
i l t  N

i l t  N
li l N
i l t  N
i l t  N
I N
I N

N
N
N

N
N
N
N
N
N
N
N
N
N
N
N
N
N

I
I
I
I
I
I
I

1 3
1 2
T?
t 2
t 2
t 2
T2

Load CMR

I  3.75
t2 1.5
I  1 .5
| 2.25
3 1.5
3 1.5

N
N
N
N

;
f,b

57
60
60
6 l
6 l
62
63
64
65
66
67
70
70
1t)
70
I
IT
7 l
1 l
7 l
14
74
74
74
74
74
l4
l4
77
t7
77
71
77
t7

U t
l0
20
20
23
74
uL

u L
Nc
I
2

__!.

TF
t l



5

5
5
5
5
0
0
0
5
5
5
5
5
5
5
5
5
5
5
si
5t
5

0

5
5
5
5
0
0
0

0
5
5
5
5
8
8
5
5
5

5
5
5
5
0
0

75
5
5
25
5
5

R E P E R T O I R E  O F  I N S T R U C T I O N S  I C O N T . )

Code
Timel

u F  / s
56\ '

5 i '
60!' i :0
6 0 , i : l
6l\ ' ' i=0
6 l , i : l
62
63
64
65
66
67
7 0 c
70 I
1 0 2
7 0 3
i l  0
7 1  I
n 2
71 3
7 1  5
7 4 0
14 1
1 4 ?

lvlnemonic

SCT
scl
HSCT
HSCI
HLCT
HLCI
HLC
HDLC
HRZ
HDRZ
HRS
HDRS
HSF
HDSF
HCP
HDCP
HOR
HA
HAN
HXOR
HAN D
H M
H D
HRT
H L B
H C
HCL
HCM
H C B
HSilVr
HSTC
H P I
HAI

NAIVIE

Stort Cti lR Irtk
Slore CMR lnterupt
Store  CMR in  A
Store CMR in A
load Cll lR from A
Load CMR from A
Shift Lelt Circularly
Shift Left Circularly Double
Shilt Right Fil l  Zeros
Shift Right Double, Fil l  Zeros
Shift Right Fil l  Sign
Shilt Right Double, Fil l  Sign
Scale Factor
Double Scale Factor
Complement A
Double Complement A
Logical Sum
Sum
Ditference
Logical Ditference
A N D
Multiply Register
Divide Register
Square Root
Load Ba wath Bb
Compare, Register
Compare l-imrts, Register
Compare l l lasked, Register
Compare 86 with 86
Store l0C lvlonitor Clock in A
Store Real-Time Clock in A
Prevent  C lass  l l l  In te t rup ts
A l low C lass  l l l  In te r rup ts
Stop Processor
Wai t  fo l

(Aa) Left Shifted tnd Around+Aa lV B
(Aa+r, Aa) Left Shifted tnd Around+Aa+r, Aa lV B
(At Right Shifted, Zero Fil l+Aa t v 8
(Aa+r, Aa) Right Shifted, Zero Fil l+Aa+t, Aa lV B
{Aa) Right Shifted, Sign Fil l+Aa t v 8
(Aa+t ,  Aa)  R igh t  Sh i l ted  S iSn F i l l+Aa+t ,  Aa lV  B
Normalize (Aa) Shift Count+Au lV A
Normalize (Aa+r. Aa) Shift Count+Ab lV A
(Aa) '+Aa I V A

DESCR I  PTION
(CMRar)+Y
(Cl!1Rr11166)+Y
(CMRatq)+At
(CMRag+too)+Ao
(Ao)+CMRatl
(Ab)+CMRar4+loo

Cease Memory References unti l Interrupted

{ A a + l ,  A a ) r + A a + I ,  A a  l V  A
I V A
I V A
I V A

F

I
I

I V A
I V A
I V A
I V A

1 .5
1.5
1.75
1.75
1.75
1.75
1.75
1.75
1.75
I .75
1.75
1.75
2.25
2.25
1 .1
1 .1
1.0
1.0
1.0
1.0
1.0
7.751

r 6 4 +

1.75
l . I
1.75
l . l
2.0
3.0
3.5
2.25
2.25
2.25

' 2.25

t0
l0
l0
10
l0
l 0

C A R

N Y
N Y
N N
N N
N N
N N
N N
N N
N N
N N
N N
N N
N N
N N
N N
N N
r { N
N N
N N
N N
N N
N N

(Aa) e {Au)+Aa; (Al)i=(Au}r
(Aa) + (Au)+Aa
(Aa1 - (Ao)+Aa
(Aa) E (Ab)+Aa lV A
(Aa)  ,  (Au)+Aa; (Ab) i= (Ab) t  lV  A
(Aa) . (Ao)+Aa+t, Aa lV A
(Aa+t, Aa)*(Ar)+Aa ; Remainder+Aa+l
llilla. )-+A I ; Resi d u e+A b + I
(Br )+Ba
Compare (Aa) to (Ab), Set CD
lf (Aa+l) > (Ao) > (A.), Set CD in Limit
Compare (Aalr) : (Aa) to (Ar), Set the CD
Compare (Bb) to (8a), Set the CD
( loca  MON cLK)+Ab
(l0Ca RTC)+Ao
Set Class l l l  Interrupt Lockout
Clear Class l l l  Interrupt Lockout
Stop CPU (4-Stop); Continue at Restart

5
5
5
5
5
5
5
5
5

77 6- i :O HALT
7 7  6 - i : l  H W F I

I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N
I V A  N  N

7 4 4
1 4 5
7 4 6
1 4 1
11 0*
77 I
71  4 .
1 l  5 "

ULTRA/32 PSEUDO INSTRUCTIONS

10 ZA
20 ZB
20 N00P
23 SZ
74 3 HNo

Clear A
Clear  B
No 0peration
Store Zeros
Hall Word No 0peration

hAa
0+Ba
0+80
rI
{80)+80

I  N . Y  1
I  N Y  1
I  N Y  9
I  Y  Y l 2

I V A  N  N  9

1.5
2.0
2.0
1 .5
1 .75

ULTRA/32 FOR'YIATING MNEMONICS

I K
w
WS
W8
wc
wct
/IP

Hall Word Constant (Variable field becomes next halfword)
Indirect Word (c:10)
Indirect Word, Special Base (c=00, cl:0)
Indirect lVord, Special Index (c=00, cl=l)
Indirect Word, Character (c:01)
Indirect Word, Character Increment (c:l l)
Memory Protection {see SPR format)

ULTRA/32 CODING FORMATS (UF) {An Asterisk (*) Preceding y Indicates Indirect Addressing)

No. Variahle Field I  No. Variable Field I  No. Varable Field I  No. Vanable Field I  No. Variable Field I  No. Variable Field

I  a , y , k , b , s
2  a , y , b , s
3  a k , y , b , s

4 at4, b
5  a , b
6  a , s y , b

l a
8  v , b , s
9 None

a, m (shift by m)
a, b, I (shift by Brl
a, b, 2 (shift by At)

l 0 l t
T2
l 3

sy, b
y , h , D , s
sy, K, 0

l4
l 5

y , w , p , b , s
r, i, or, ow, ia, i l
e

*Privileged **CPU+l0C Instr.-Privileged v/Privileged when ak:2X,6X or 7X

iExecution time independent of overlap 0peration

lTimes shown assume 1.5 us memort with operands not in same bank as instructions (overlapped).
B E V . 5 . 7 t



I /O CONTROLLEB COMMANDS
Code Mnemonic NAME DISCRI PT ION UF" ' T i m e . s

l0
l l
12
l3
14 k=0
14 k=l
t4 k=2
14 k=3
l5 k=0
15 t=l
15 k=2
l5 k=3
16 k=0
t6 k=l
I5 k=2
l6 k=3
U m=0
l7  m= l
m
22
23
24
25
26
27

t 8
OB
F8
X 8
T IB
TOB
TFB
TXB
IMIR
OMIR
FM IR
xrvilR
A tc
A0c
AFC
AXC
TBZ
T8S
J t0
LICM
ILTC
slctvl
tBs
IBZ
ITSF

Init iate Input Butler on Cj
lnit iate 0utput Eufler on Cl
lnit iate External Function Buffer on Cj
Inil iale Erternal Interrupt Butfer on Cj
Terminate Input Butfer on Cj
Terminate 0utput Buffer on Cj
Terminate Ixternal Function Buffer on cl
Terminate External Interrupt Butfer on Cj
Set Input Monitor Interupt Request on CJ
Set Output Monitor Interrupt Request 0n cj
Set IF Monitor Intetrupt Request on C,
Set El Monitor lnterrupt Request on CJ
Set lnput Chain Active on Cj
Set output Chain Active on Cj
Set txternal Function Chain Active on Cj
Set External Interrupt Chain Active on C1
Test Bit Zero
Test Bit Set
Jump to  y
Load l0C Control Memory
Load Real-Time Clock
Store l0C Control lvlemory
Set Bit
CIear Bit
Test and Set Flag

(y)+CMA* 0+l; Activate Input
(y)+CMA- 20+ j; Activate 0utput
(y)+CMA. 40+j; Activate IF
(y)+CMA* 60+j; Activate El
Terminate Input lm:0 Suppress
Termrnate 0utput (Queued Interrupl:
Terminate  [F  I  m= l  A l low Queued
Terminate f l  t ln te r rup t .
Set Input Monitor Interrupt 0n Chan j
Set 0utput Monitor Interrupt on Chan j
Set EF ll lonitor Intcrrupt on Chan I
Set i l  Monitor Interrupt on Chan j

I y+Command Address Poinler Field
(  {o i ts  55  38}  o l  C IMA'  20k+ j ;
r Actrvate Chain
I
l f  { y )k i :0 ,  SXIP;  E lse  N l
l f  (Y) * i  *  0 ,  S( lP ;  t l se  N l
y+Command Address Pointer or CARI
(y)+l0C Control Memory Address kj
{y)+Real Time Clock
(l0C Control Memory)r)+y
I+yki
0+yr,
l+yr; lf (y)r was 0riginally Cleared,

Sk ip ;  E lse  N I

I
I
I
I
2
2
2
2
3
3
3
3
4
4
4
4
7
7
6
5
6
5
5
5
6

3.25
3.25
3.25
3.25
3.0
3.0
3.0
3.0
2.5
2.5
?.5
2.5
2.5
2.5
2.5
2.5
4.0
4.0
2.5
3.25
4.0
2.15
3.25
3.25
3.25

FORTIATING MNEMONICS

Bnry
ECWE

Buffer Control Word
Bufler Contrcl Word tSl

8
9

lCommand Address Register
*Control lllemory Address

*-ULIRA FORMAT
l - t ,  y ,  k ,  c ,  m 4- j ,  y ,  c  l -k |y  { l :bu f fe r
2-  j ,  c ,  n  5 -k1 ,  y ,  c  8 -y ,  I  leng th)
3- i .  c  6 -v .  c  9 -v ,  I ,  k

K_DISIGNATOR DIFINIT IONS
I  k :0 k = l k :2 k :3

f=10.  i l .  l3 Suoofess data Pack Ouarter word Pack Half word Whole  word

t=t2 Force One Word (y) is EF one Word Bufler (y) is EF lMulti Word Buffer Not Used

NORMAL EUFFER CONTROL WORD FORMAT

Final Address Cutrent Address
Compare Bits

ESI  BUFFER CONTROL WORD IORI I1AT

Partial Final Address
Compare Blts

Partial W0rd Designat0r Definit i0ns

Quarter Word XX:00 next word 3l-24
0l next word 23-16
I0 next word 15- 8
l l  nex two rd  7 -0

0 Fu l l  Word
0 Suppress Data

Maximum ESI Butfer is 2048 Words

29
I

Half Word
X=0 nex t  word  3 l '16
X=l  nex t  word  15-  0

IOC COIVIMAND WORD FORMAT

IOC CONTROL IVIEI\IORY WORD FORIVIAT

Pointer I Desrg. I I Nlonrtor IntelIUpt t lag

IOC CONTROL IVIII\IORY ASSIGNI\ItNT

Address Use

0 -17
20.37
40-57
60-77

Inpu t
0utput
[xternal Function
External lnlerrupt



INTIRRUPT STATUS CODIS

Clasr INTERRUPT Status Code Bits"
9 8 i 6 5 4 3 2 1 0

jP-Uperand lvlemory Resume
)P* l0C Command Resume
lP- Instruction lVlemory Resume
lP- l0C In te r rup t  Code Resume
0C l\4€mory Resume
ntercomouter Timeoul

K K 0 0 0 0
0 0 tvl tvl tll tvl
K K 0 0 0 0
X K M I M I M I \ 1
K K C C C C

0 0
0 l
0 l
0 l
0 l

)ower  To le ranre  (never  l0c led  0u t l 0 0
l l *
I
l l

t l
I I

t l

i l "

l n te rprocessor  In te r rup t
F loa t ing  Po in t  I r ro r
CP l l lega l  Ins t ruc t ron  I r ro r
Privileged Instruction [ruor
Nol Assigned
lperand Breakpoint lvlatch
lperand Read 0r  Ind i rec t  Address ing
\ot Assrgned
Not  Ass igned
lperand Write
lperand L imi t
Instruction Sreakpoint lVlatch
Not  Assrgned
Instruction Execute
lns t ruc t ion  L imi t
CP lvlonitor Clock

0 0
0 1
0 1
i 0
l 0
I ]
l l
0 0
0 0
0 t
0 t
t 0
l 0
l 1
l 1

i l t *
l l l *
i l t *
I I I -
i l t '
l i l *
i l t -
i l t +

l0C l l lega l  CAR Ins t ruc t ion
l0C l l lega l  Cha in  Ins l ruc t ion
l0C l\4onitor Clock
l0C CP ln te r rup t
l0C External Interrupt lvlonitor
l0C External Function l\4onitor
l0C 0utput Data lvlonrtor
l0C lnput  Data  Mon i to r

K O O P P
K C C C C
K 0  0  0  0
K 0  0  0  0
x c c c c
x c c c c
K C C C C
K C C C C

0 0
I F
0 l
O I
l 0
l 0
1 l
I I

{ecu l rve  Return  l6  b i l  c0de ass iened th ru  Dr0pram

CTNTRAL PROCESSOR CONTROL
IMTMORY ADDRESS ASSIGNMEIIT

Task Mode

Accumula tor  {A}  reg is le rs  0  7
Unassigned
Index  {B)  reg is te rs  I  7
Base (S) registers 0 7 "
Unass igned (no t  usab le)
Breakpo in t  reg is le r ' "
Ac|ve slatus r€tisler'" '

"C lock  is  Low order  l6  b i ts .
'" Not Addressable in the Task lvlode.

(Pr iv i leged rns t ruc t i0n  er r0 r  w i l l  0ccur )
iLower  16  b i ts  used fo r  index  and ar i thmet ic  iunc t i0ns .
Upper three bits used only as a base regrsier desig'
na t io  n .

ACTIVT STATUS RTGISTER

32
19
t q i

I 8

20
23

*Queued
*' '0efinit ionsPP-CPU N0.  (0 .2 )

lvllvlMl\4-lvlemory Bank (0 17)
CCCC- l0C Channe l  (0 -17)
KK-r0c  N0.  (0 ,3 )

F F = O O _ E X T .  I N T
OI_EXT-  FCT
IO OUTPUT
1 I  I N P U T

] i l I ] \1ORY PROTICTION REGI  STTRS

BRIAKPOINT REGISTER

19  |  18 ls0n

0
I
I

I - lnstruction address
0 -operand add.ess
I *lnstruction and operand addresses

In le r ruo l  l v lode

Address use Bits
l00. t0 i

l i 0
l l l  r i 7
\20-tzt
130-137

140
l4 l
t42
143-144-

150
l 5 l
t52
153
I ql-

155
156
I57

160-167
1 7 0 - 1 7 7

145
146
141

Accumulator (A) registers 0.7
CP monitor clock register
Index  (B)  reg is te rs  I  7
Base (S) registers 0-7
Unassigned (not usable)
ICW-Class  I
DSW-Class I ASR storage
DSW-Class I interrupt status code
DSW-Class  lP-s to rage
lCw--cltrs-If
DSW-Class  l l  ASR s lo rage
DSW-Class l l Interrupt status code
DSW-Cla$ l l  P-s tomge _
ICW-Class  l l l
DSW-Class  l l l  ASR s torage
DSW-Class l l l  interrupt status code
lsq-qlass l! P-_:!!!ace _
ICW-Class  lV
DSW-Class lV ASR storage
DSW-Class  lV  in te r rup t  s ta tus  code
DSW-Class  lV  P-s to rage
Storage Protection Registers (SPR) 0 7
Segment ldentif icati0n Registers

(s rR)  0 -7

32
l9 -
t q l

l 8

zo
20
20
20
1tr
20
20
20
n
20
20
20
6
20
20
20
2T

21

Bi t Des ignator

22

6

Central Processor ldentif ier \
S ta te  I  I
S ta te  l l  \  . .
i i i i ,  t i r  /  Hardw 'ed

srare  lv .  I
upper -  lower  /
Class I lockout
Class l l lockout
C lass  l l l  l ockout
Base (s) register selector
Accumulator B register se ector
lvlemory lockout inhibit
Load base enable
Bootstrap mode
Programmable spare brts
Fixed point overflow indicator
0-Not  equa l  l -Equa l
0-Less  than l -G.T .  o r  equa l
0-Wi th in  l im i ts  l -0u ts ide  l im i ts

E i ts  9 ' l l  l - ln te t rup t  mode
0-Task mode

fa
L :

cl'

- F

r;
t91

F
t;
I  

- '

F
r;
Lll

f;
l J l
f;u:

t;
Lll

f;
Llt

t - l

f z f

a -

k -

b -

r - l

c l -

c -

(
f
t
t
i



32
l9
t 0 +

t8

20
23

FLoATiNG P0INT FORIVIAT teach word is one's complement)

ts'e' Fil-T1t------tl t-lo 
---l

Characteristic (exponent) in Aa 0r Y Mantissa in 4611 or Y1l

Format I

I a k b i s y

Format l l

f a b b i s y

Format | | |

I a l t z b i s y

Format lV A

31 26 25 23 22 ZQ 19  17 l 6

15  l 0 9 7 6 4 3 l 0

NORIVIAL INDIRECT ADDRISS WORD FORIV]AT

c w p b i s y

SPECIAL INDIRECT ADDRISS WORD FORI \ IAT

c c r x b a d

f -Func t ion  Code
fz  f :  f r -Subfunc t ion  Codes
a-Accumulalor Regrster
k -0perand In te .p re ta t ion
b- lnder  Regaster
i - lnd i rec t  B i t

c l -Spec ia l  lnd i rec l  Subf  unc t ion
0-Y-  d  +  (S t )
l -Y=d+ (Bt )+(S)  as  spec i l ied
bY (8o l i s  r r

c -Address ing  Desrgnator
00- lnd i fec t  Spec ia l
I0 - lnd i rec t  Normal
01-S ing le  Charac le r
l1 -Sequent ia l  Charac ter

s- Base Regaster
w-F ie ld  Wid th
p-Bil Position
y-0perand Address
x  Not  Used
d-16 8 i t  0 isp lacement
z-Not Used-l\4ust be Zero

Format lV B

m- Shif t

Bit 26 Function

0
I
I

Sh,ft by count 25-20
Sh i f t  by  Br  i f  2s=0
Shi f t  by  An i f  2s= l

b is sDecified by bits 23-21

RIPEAT CONDITIONS

d Non.Comoare lnslructions

6

7

0
I
2
3
4
5

T e r m i n a t e i f A l 0
T e r m i n a t e i l A = 0
T e r m i n a t e i f A > 0
T e r m i n a t e i f A < 0
Do not terminate
Termjnate if (A) is even parity on

write into memory
Terminate if (A) is odd parity on
wnte into memory

Do not terminate

INSTRUCTION WORO FORMATS

I

Bits
32
19.
l9 l
l 8

i
20
20
20
T
20
20
20
N
20
20
20
2tr
2A
20
20
21,

2 I

trons.
lestg

CMR-Cont ro l  Memory  Reg is te r
F-Format
CA-Character Addressable
R-Repeatab le

SYMBOL DEFINIT IONS
UF-Ultra Format
(A)n-Contents of A, bit n
CD-Compare Designator
Y-Address formed by y+(Bb)+(Ss)
ICW- In i t ia l  Cond i t ion  Word

l-0perand (Y) (Whole word or
partial word) or Y, dependang on k

-Log ica l  p roduc t  (AN0)

: -Log ica l  sum ( lnc lus ive  0R)
; -Los ica l  d i f fe rence ( txc lus ive  0R)

a Compare Instructaons

0
i

2
3
4
5
6

7

Terminate if C0 set to I
Terminate if CD set to :
Terminate if C0 sel to >
Terminate if CD set to >
Terminate if CD set to <
Terminate if CD set lo <
Terminate if CD set to outside

l im i t
Terminate if CD set to within l imit

FORIVIAT I  INSTRUCTION K_FIELD INTERPRETATIOI . !

Memory to Arithmetic (Read)Arithmeiic to lVlemor

0
I

2
3
4
5

6

I

sy St+(Bb)+ A ls 0 SE
(Y ls  0 )+At5  0  S t
(Y3 l . i6 )+4 ts .o  SE
(Y:r o)+A:r o
(Y7 0)+A7 0  ZE
(Y is .a )+Az.o  ZE

(Y:: ro)+Ar.o ZE

Y: r .z )+Ar .o  ZE

Not Used
(Ar: .0)+Yrs,o;  Y3i . t6-Un
(Ar5.0)+Y3i 16; Yls.0-Un
(A:r o)->Y:r o
(A7.0)+Y7 o;  Y:r-s-Un
(A7.9)+Y15s;  Y3l .16--Un

Yz-o-Jn
(Az.o)+Yz:.r0, Y:r.a-Un

Yts o-Un
{A7.0)+Y3r.24;  Y23.0-Un

k-F ie ld  In te rpre ta t ion  fo r  Rep lace  Ins t ruchons:
Read Cycle-Same as memory t0 arithmetic.
Store Cycle-Same as arithmetic to memory. For Repeat,

with b of repeat instructi0n not l.rro, Y
wi l l  be  mod i f ied  by  56  and no t
Ss for store cycle.

S t -S ign  Ex tended;  ZE-Zero  Ex tended;  Un-Unchanged

DSW_


