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I N s T R U C T I O N S

I N S T R U C T I O N  F O R M A T S

l f  t h €  l e n S t h  i s  n o t  s p e c i f i e d  i n  a n  i m p l l e d  o p e r a n d ,  i t  i s  d e t e f m i n e d  b y  t h e  a s s e n b l e r .  l f  t h e  l e n g t h

i s  n o t  s p e c i f i e d  b u t  t h e  a d d r e s s  i s  s p e c i f i e d ,  t h e  a s s e m b l e r  a s s ! n e s  a  l e n g t h  o f  o n e .

A B B R I E V I A T I O N S

I N S T R U C T I O N  L O G I C  A N D  T I M I N G

H E X A D E C I M A I

O P  E R A T I O N

C O D E

MNEMONIC L O G I C
T | M E 5  a

(MtcRosEcoNDS)v

4 0
4 5

4 8
4 9
9 i

9 2
9 4
9 5
9 6

A B
0 l
D 2
D 4
o 5
D 6
D C
D E

F B
FC
F O

F 3

sTi
B A L
B C

C H

N I

c L l

o l
s P s c
s R c
X I O F

T l o

L P S C

S N

N C
c L c
o c

E O
M V O

U N P K

( R l )  -  O P 2
Branch to  OP;  s to re  address  a l  R l

( 0 P 2 ) ,  R l
( R l ) :  { o P 2 )
( o P 1 ) :  l 2

t 2  -  o P l
( o P l )  ? m  1 2 - o P l
( O P 1 ) :  l 2
(oP l )  E ts  12  -  OPI
P S C  -  O P I
O P 2  -  S R Q
i n i t i a t e  l / o  o p e r a t i o n s

D i s p r a y  0 P l
( R 1 ) +  ( o P 2 )  ,  R l
( R 1 ) - ( O P 2 ) , R 1

{ 0 P 2 )  '  0 P l
( o P 2 ) ,  O P l
( o P I )  U s E  ( o P 2 ) -  o P l

{ o P l  )  :  ( o P 2 )
( o P t )  E t s  ( o P 2 ) -  o P 1
t r a n s l a t e  ( O P l )  u s i n s  { O P 2 )  '  O P I
( o P 2 )  '  O P I
( o P 2 )  '  O P I
( o P 2 )  ,  O P I
( o P 2 )  '  0 P l
O  ,  O P I ;  ( O P 2 )  '  O P I
( o P l ) :  ( o P 2 )
( o P l ) r ( o P 2 ) , o P l
( o P 1 ) - ( O P 2 ) ' 0 P l
( O P 2 ) x ( O P l ) ' O P l
( o P 1 ) .  ( O P 2 )  ,  O P I

{ O P l ) + 1 2 ' O P l
( o P l )  -  P s c

20.4
1 8
1 5 . 6  i r  n o  b r a n c h
l 8  r l  b r a n c h
24.4
24.4
1 6 . 8  i r  n o  m a t c h  o r  m a t c h

1 9 . 2  i r  p a n i a l  o i  r u l l  m a t c h
I  6 . 8
1  6 . 8
l 6 . E
I  6 . 8
2 4
T 2
l8  ro r  n tegra ted  l /0  un i ts j
v a r i a b  e  f o r  m ! l t i p l e x e r
t8  to r  in tesra ted  l /O un i ts ;
v a r i a b l e  l o .  m u l l i p l e x e r
1 9 . 2
24 to  ioad en t i te  PSC word

1 4 . 4
20.4

1 6 , 8  r  8 . 4 ( N ) g
1 6 . 8  |  8 . 4 ( N )
1 6 . 8  r  8 . 4 ( N )  a
2 s . 2  r  8 . 4 ( N E )  e
1 6 . 8  +  8 . 4 ( N )
1 6 . 8  |  1 4 . 4 ( N )
* " @
2 5 . 2 1 3 . 6 ( N 2 ) r 6 1 N l )
2 5 . 2  I  3 . 6 ( N 2 ) r  4 . 8 ( N I )
2 1 . 6 r  7 . 2 ( N 2 )  r  4 . 8 ( N l )
2 6 . 4 + 3 . 6 ( N 2 ) r 4 . 8 ( N 1 )
2 6 . 4  I  3 . 6 ( N Z )  |  4 . 8 ( N 1  )
2 6 . 4 r  3 . 6 ( N 2 ) r  4 . 8 ( N 1 )
2 6 . 4  r  3 . 6 ( N r )  ,  4 . 8 ( N r  )
see fD
s""  6

O  T i m i n e  l o r  a l l  i n s t u c l i o n s  a s s u n e s  n o  i n d € x  n g .  A d d  3 - 6  n i c r o s e c o n d s  l o r  e a c h  i n d e r r n 8  o p e r a t i o i .  T i m  n e  r s

s i v e n  r o r  U N I v A C  9 3 0 0  S y s t e m s i  t o r  U N I V A C  9 2 0 0  S y s t e m s ,  m u l t i p l y  b y  t w o .

@  N ,  N l ,  a n d  N 2  e q u a l  t h e  n u m b e r  o I  b y t e s  s p e c  l i e d  r n  t h e  e n S l h  o l  t h e  o p e r a n d ,

@ N E  e q u a l s  l h e  n u m b e r  o f  m o s l  s r e n  f i c a n l  b y l e s  l h a t  w l l  c o m p a r e  i d e n t i c a l l y  b e t w e e n  O P I  6 n d  O P 2  i n  t h e
C o m p a r €  L o E i c a l  C h a r a c l e r  n s t u c t r o n .

@ S e e  U N I V A C  9 2 0 0 / 9 2 0 0  l 1 1 9 3 0 0 / 9 3 0 0  l l  S y s t e m s  C a r d  A s s e m b l e r  P r o g r a m m e r s  R e r e r e n c e ,  U P . 4 0 9 2  t c u ( e n t
! € r s r o r ) ;  o r  U N I V A C  9 2 0 0 / 9 2 0 0  l l , / 9 3 0 0 , / 9 3 0 0  l l  S y s t e m s  T a p e , / D i s c  A s s e m b l e r  P r o g r a m m e f s  R e t e r e n c e ,
U P - 7 5 0 8  l c u i l e n t  v e r s r o n ) ,

I N S T R U C T I O N  O B J E C T  C O D E  F O R M A T S

T Y P E fNEMONIC F U N C T I O N
HEXADECIMAI

O P  E R A T I O N
CODE

FORMAl

&ithmetic M

DP

sa
SP
A P

A D D  H A L F . W O R D
ADD IWEDIATE
ADD {PACKED) DTIMAL
DIVIDE (PACKED) OECIMAL
MULTIPLY (PACKED) DECIMAL
S U A T R A C T  H A L F . W O R D
SUBTRACT (PACKED) DECIMAL
ZERO AOD (PACKED) DECIMAL

A6

F D
FC
A B
F B
F8

RX
sl
ss2
ss2

RX
ss2
ss2

Bilch BAL
BC

BRANCH AND L INK

BRANCH ON CONDITION

45
4l

RX
RX

Comparlson CH
cLc
cLl
CP

COMPARE HALF"I{ORD
COMPARE LOGICAL CHARACTER
COMPARE LOGICAL IMMEDIATE
COMPARE {PACKED) DECIIUAL
TEST UNDER MASK

49
D5
95
F9
9l

RX
ssl

sl

Mta
Manipu la t ion PACK

TR
UNPK

E D I T
PACK
TRANSLATE
UNPACK

DC

ssl
ss2
ssl
ss2

Data Transfrl LH
MVC

5TH

L O A D  H A L F . W O R D
MOVE CHARACTERS
MOVE IWEDIATE DATA
MOVE NUIIIERICS
MOVE WITH OFFSET
S T O R E  H A L F . W O R O

48
D2
92
DI

40

RX
ssl
s l
ssl
ss2
RX

Dlsplay H P R HALT AND PROCEED A9 sl
t/o Tr0

x l0F
TEST Iy'O
E X E C U T E  I / O  F U N C T I O N

A5 sl
sl

Log ica l NC

N I

0c
0l

A N D  C H A R A C T E R S
AND IMMEOIATE DATA
O R  C H A R A C T E R S
OR IMII IEDIATE DATA

D4
94
06
$

ssl
s l
ssl
sl

Supsrvlsor LPSC

sPsc
sRc

LOAD PROGRAM STATE CONTROL
STORE PROGRAM STATE CONTROL
SUPERVISOR REQtrST

A8
AO

sl
s l
SI

I N S T R U C T I O N
T Y P E

S P  E C I  F I C A T I O N
T Y  P E

O P  E R  A N D

0 P  l o P 2

RX Comple le R I D2(82)

Rela t ive  address R I , I a g

S I Comple le D ( 8 1 )  , t 2

Rela t iv€  address ,t2

ssr Complete D(L1,81) ,D2(a2)
symbor (L l )  , rag

lmp l ied  length D l ( , B l )  , D 2 ( 8 2 )

Rela t iv€  address  and lenSth , tag

ss2 Comple te 0l(L1,81) ,D2|L2,B2],

symbol (L l )  , ta8(LZ)

lmp l red  length D I ( . B I )  . O 2 t . B 2 )

Relativ€ address and length , tag

sYsaoL T E A N I N G

B I

D I
D2
t2
LI
L2
O P I
oP2
R 1

lag

The number  o f  the  genera l  'ee is te r  tha t  ho lds  th€  base address  o t  operand L

The number  o f  the  genera l  reg is te r  tha t  ho lds  the  base address  o t  operand 2 .

The nnemon c  op€ra t ion  code o f  the  ins iuc t ion ,

The d iso lacement  f rom lhe  base address  o t  oDerand 1 .

The d isp lacem€nt  i rom lhe  base address  o f  operand 2 ,

The immedia te  da ta  used as  operand 2  in  S l  fo rmat  ins tuc t ions .

The lenSth  o f  operand 1  as  s ta ted  in  sou 'ce  code, *

The length  o f  operand 2  as  s ta ted  in  soufc€  code. *

Operand l .

0perand 2 .

The number  o f  th€  genera l  r€g is te r  tha t  ho lds  operand I  in  RX fdmat  ins luc t ions .

The ex f less ion  or  symbol ic  labe l  used as  operand I  o r  the  labe l  o f  an  ins t ruc t ion ,
The ergess ion  or  symol ic  labe l  used as  operand 2 .

* The l€ngth is coded as th€ tle length of the operand, not the l€neth l€ss one as fequired by the object code

The assembler makes th€ approfliate reduction by on€ when conveding sour€€ code to object code,

"",|X|,.-,0

3 l

8 1 o l

^_j__-:+-

L 2 a l D

0 J 1

92
2 3 5

o 2

U s l n e  a b b r e v i a t i o n s  d e s c r i b e d  i n  t h e  a b b f € v i a l o n s  c h a r t ,  t o u n d  e l s e w h e r e  o n  l h i s  c o d e  c a r d .
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P R O G R A M  S T A T E  C O N T R O L  S T O R A G E

C C : C o n d i l i o n  C o d r  A : 1  T A S C I I

A  =  A S C I I  C o i l r o l  C o d .  A . 0  =  E B C D I C

I / O  I N S T R U C T I O N  F O R M A T

IIJ

J

J

=
I
ut
o
x
ul
I

sr^R] I /0

IEST T/O
|  0 0 0 0  |  x x x x  I  f { 0 1  S H A R E D
r t x x x  r X Y Y Y  t s l i a R E o

XIXX =  S{bchon i . l  Aadr r r t
YYY:  0 r ic .  t l r ib . r

I /O  STATUS BYTE
l / 0  D . r i c . / S l o l u t  I i d i c q t i o i

P r i n l a r
( 0 a = 3 )

C o r d  P u n c h  o r
Raod Pu[ch

( 0 4 : 2 1
C o r d  R r o d a l

( D A .  |  |

5 l0lur
8t l .
B i  t r

l b n o r d o l  o r
lc l  R.odt

i t l r  Jon, Int l l ,
, u i c h  E n l r t ,  o r
Eri l  Chl Error

Sllr J.6, Conl.
Por. E.r., or
Piols.l l  Chl Er.

P.9rr numt l , lo l  Rrodt,
H o p p ! r  E i 9 l t ,
or Slocl l r  F! l l

I t i o r t
0rrr lood

' !nsh Cht Err.

) ! la Pat or
itnl. P!r. Erl

)oto Po..  or
)onl.  Por.  Err 3

lor  Sr i lch i iE r hotc.ll Chl E t 4

I . l . r r r 9 l
Prndi. l

I  ntrrr !pl
Panding

;oi l  orar l lor
[o9prr Erplt
x  S l l r  f l l l

Parar Lor I

l l l l  t 'a + fuic l ian ta. tormd or rraai t iad

F
f
o

J

u
o
=
ul
=

E

t

G

z o

E

@

3 -
s l _

5 : j

=

0 0 0 0 0 0 0 F

F

6

d

)

U O
r 6 o o U

P R O G R A M  S T A T E  C O N T R O L

L o o d  A c l i o n r
S . l . c l i o n

t l . r l  I n s t r
C o n l r o l  t

A l t r r /  D i s p l o y
Acl i  on I

l n s l r
8 i l A c l i o n

Int l r .
8 i t P S C

Inslr
8 i i l o . t  r o l

I n i l r
B i r A c l r o n

E I t 0 il l 2 13
0
0
1
I

0
I
0
I

l l  ona

IslDord
ascil 0ff
as cll,lD

0
I

f t o c .

r / 0 .
0
I

Proc

r/0
I

0
0
I

R . 5 l  r  i  c t

f;ov-l
R.slr ic l ion

rLood Slolr  Jnttruct ion onlt

I N T E R N A L  I / O  C O M M A N D S

I /0 0rvic! D A
I n . l r r c l i o n  B l l / F u n c l i o n

2 4 z h 2 7 2 8 30 31

Cofd R.od.r t i h
t n t

I n o 9 . R r o d

R . o d l P u n c h S l  t l I Pun c l t

P r i n l a l
l8 Chor bol

( 2 a . 1 ) l i u n a r i c t

r  3 0  o n d  3 l  = >  S p o c . ;  3 l  o n l t  +  P ' i n r  o n d  S 9 o &
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M U L T I P L E X E R  C H A N N E L

B A S I C  B U F F E R  C O N T R O L  W O R D

Favrr r--+-syT6 a--+-ByrEr--{-evre r ---l

w l r l l l  B Y T E c o u r { T  l 0 !  D A T A  ^ o o R E s s

I n p u t  o p l r o l i o n  N O T E :  W M  =  I  , t  t N D t C A T E S  L T  F O R M A T
0ulpul 0pcrol id
Arc.nding Addr!rs

0.sclndin9 Addr. i i
Tronsf!r  Dolo
Tlroinol ion 8i l

L T  B U F F E R  C O N T R O L  W O R D

Favre  r { *svrE 2  +FByrE 3+F-ByrE 4-+ l

I  I  t  I  r l  B l  s rArus  I  ADDREss rRAp lo  I  onrn  ADoREss

-I

0 l
1 l

, J

t -

L'

l l
l l
l l

f  o lr r l
t - J

i 0 r  i  T R A N S F E R D A T A

iJ . i  i  renutrunrroN Btr
: O ;  B U F F E R  R E A O Y

Li.l ; i ; ' ; ; 'J;;#R sEGMENT

M U L T I P L E X E R
CHANNEL COMMANDS

X :  V ! r i o b l a  l o  C o n i r o l  U n i t 3
P '  Pori t r  8i t  (odd l

F I R S T  S E N S E
B Y T E

F

=
d
o
lI-

UJ

.o

F
F

z
3

(J

I
o-

q o
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