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DATE: Nay 124 1978 : PE=T=41¢€

- v
70: ALL R & D Personnel
FROMS M. Sporer

SUBJECT: P400 Instructions Tires

This cccument \Li¥sts the dnstruction times for the PA00 &£4V-mode
non-restricted instructions. The times listed zre the best-case times
determined from an analysis of the microcode. This Llist has been made
to ease the task of comparing the relative performance of 6€&4Y-moage
instructions. Many assembly-language ‘prcgrammers . have alternate

Gmhodings for a particular algorithm and this List can help &ssess the
relative performance of the alternate methods. The actual instruction
“times will depend on factors other than the micro-coce specifiea timee.
‘Some of these are: :

p .

C the number of cache references

the cache hit rate

the amount and type of memory

the STLE hit rate

the process exchange rate -

-

¥ith these factors in mincs the list can be used to cetermine which
instructions are relatively faster than others. Since the actual
dnstruction times have many contingenciess the speed of various
Instructions may be affected 4n different ways Uncer cifferent
circumstances. Despite these variationsey the List &car be used to
- compare fnstructions which will be executed in the same envirornmente.

™

.
¢ s e e
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The type column incdicates the format and/or function of the cperation «

TS

BRZ

CON:
FLD:
FOPRS
FSKP2
LOGS
- MODE
MRS
OPR?
SH?
SKP?

9 89 00 00 V08 00 00 00 o
(1)

M N> LN

’
Sye
.

OO0 N

Three-word operation.*thg Ltast two worcs of which are an
AP address pointer.

Two~word operationy the second word of which ¥s a
number within the current procedure segment to which to

branche

Single-word
Single-word
Single=-word
Single-word
Single~-word
Single-word

control operation.

field operatione.
floating-point operation.
floating-point skip operation.
logicize operation.

rode operation.

Memory reference operatione.
Single-word miscellaneous operation.

Single-word
Single~word

and L are

and L are
and L are

shift operatione.
skip operatione.

unchanged by the operation.

is unchangeds L is carry.

is overflowy L is carry.

is overflows L ¥s indeterminante.

is shift extensioney L is indeterminante.

is a result of the operations L is indeterminante.

indeterminant.
loaded by the operatione.

is clearedy L 4s itndeterminante.

wora

column indicates the effect of the operation on thehc-bit and the

{
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The LC column indicates the effect of the operation on the condition
. ,

thde

-2 Condition codes are unchanged by the operatiorne.

XY 2 Conoition codes 9Jnodcate the result of the arithmetic
: operation or compare. -

Ss Condition codes are indeterminante. )

63 Condition codes are loaded by the operatione.

T8 Condition codes indicate the result of the operation.

The tire column indicates the time in nanoseconcs that the cpe;ation
takes. The special symbols are interpreted as follows:

* add 520 for 32-bit indirection
*] add 280 for long-forr
, add 240 for 16-bit dindirection
o~ *2 ada 1000 for indirection as required
- 3 : 2nd time if right character
L 2nd time §f value in A or L is <0 )
*5 2nd time if increment or cdecrement reaches 0
*6 depends on result of compare @
4 compare > = <
C CAZ 680 760 &00
CAS 760 840 880 :
CLS 1240 1320 13560 .
- FCS 2660 3220 2740
. ) DFCS 2460 3770 2810
‘ 27 2nd time if ftem added or removed from queue
8 - 2né time if store is performed
*5 2nd time 4f branch taken or logicize result 3s 1 or skip
taken
n number of shifts or rormalizes needed
op instruction to be executec
a’r either adjust or normalize but not both
o a number of arguments
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AlA
fh A2A
ABG
ACA
ADL

ADLL
ALFA

ALFA

cpcode time(nsec)

" 141206 480
140304 480
141716 3560-"4640
141216 480
06 560
06 03 1120 .,
141000 680
C01301 2840
801311 2520
041aXX S60+160n
0416XX °‘S60+160n
0A15XX 640+160n
03 560
03 03 10880
000605 3080+2400a
0404XX 560+160n
0406XX 560+160n
0405XX S60+160nN
141717 3600~ 4520
141602 600- 960
141605 &00- 960
141601 600~ 960
181600 600~ 960
141704 840- 1200
181603 600~ 960
141705 840~ 1200.
141604 600~ 960
140734 760- 880
140724 760~ 880D
140612 600- 960
141612 600~ 960
141615 600~ 960
141611 608- 960
141610 6&00- 960
141614 600- 960
141613 600- ©60
140615 600- 960

1140611 €00~ 960
141334 760- 880
181324 760~ 880
140610 €00~ 960

*9
*9
x9
*9
*9
*9
=9
*9
*9
*9
*9
-9

+9
*9
*9
+9

*9

BR

iype £ &c

OPR
GPR
AP

NN
O = o

OPR
MR
MR

OPR
FLD

N 0NN NN

FLD

SH
SH
SH -

> o op
(S S S

MR
MR

COoN
SH
SH
SH
AP

' &P
[ 33 NS RS |

BR
BR
B8R
BR
BR
BR
BR
BR
BR
BR
BR

[ I I I |
&S p 000000

BR -

BR -

»

ER - 4

BR - 4

BR - 4§

BR -
BR -
gR - -
BR - -
ER -

L

>

wn [ g b b 4t

& .

descriotion

Add 1 to A Register,
Ado 2 to A Register.
Rdd to Bottom of Que
CCEG = FULL

Add CBIT to A Rege
Addes (€A) + [EAJ1E =
Add Long (no holed.
(AeB) ¢ CEAI32 => A,
Add Link to L Regist
Add L to Field Addre
Register 2ero.

Add L to Field Addre
Register One.

A Left Logicale.

A Left Rotate.

Ae1=DA, |
=>A.

A+2
UCoe
> A.
Be
ele

SS

s

CBIT+A=DA.

A Left Shift (Short Integer

Arithmetic).
Ande. (A) <AND.
And tonc. (A4B)
[LEA132 => AsB.
Argument transfere.
A right Llogical,.

A right Rotaste.

«AN

A right shift (short integer).

De.

CEAJ1E =>-A.

Add to top of Queue.

CCEQ = full. ‘.

Branch on Condition Code .EQ.
Branch cn Condition Code +GE.
Branch on Condition Code +GT.
S8ranch on Concition Code .LE.
Branch on Condition Code .LT.
Branch on Condition Code «NE.
Branch on C-bit Resete.

Branch on C-bit Set.

Branch on Decrementec Xe.
Branch on Decremented Y.
Branch on A Register <EG. 0.
Branch on Floating
Accumulatecr JEG. 0.

Branch on Floating
Accumulator oGEese Do

Branch on Floating
Accumulator .GTe. 0.

Branch on Floating
Accumulatcr +LE. O,

Branch on Floating
Accumulater «LT. Do

Branch on Floating
Accumulator oNEe Do

Branch on A Pegister .GE. 0.
Branch on A Kegister .GT1. 0.
Branch on lIncrementec X.
Branch on Incrementec Y. .
S8ranch on A Register +LE. 0.
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BLEG
BLGE
BLGT
BLLE
BLLTY
BLNE
BLR
8LsS
BLY
BMEC

BMGE
BNGT
BMLE
(™ guLT
~ BMNE
"BNE
CAL

CAR
CAS

( ks
¢

Caz

CGT
CHS
CLS

CMA
CRA
CRB
.~ CRE
CRL
CRLE
CSa

DFAC
DFCK

DFCS

(VFDV

DFLD

gcpeoge timelnsec)

i

140702 600~ S60 =9
140615 600- <960 =9
140701 €00~ 9560 *9
140700 600- 960 *°
140614 600~ 960 =9
140703 6&00- 960 *9
141707 B840- 1200 *9
141706 840- 1200 9
140618 600- 9560 +9
141602 600- 960 =9
141706 840- 1200 *9
141710 6£00- 1280 *9
141711 . 880~ 1240 »9
131707 840~ 1200 #*9
141603 600~ 960 *9
140613 600~ 960 *9
141050 &80

141044 480

11 760- 880 26
140214 680- 800 *6
001314 1520

140824 480

11 03 1240- 1360 *6
140301 480

140040 480

140015 640

181404 480

140010 480

131410 720

140320 640

06 02 4420+160a/7n>»
140574 2640

11 62 2460- 3770 26
17 02 22960 »
02 02 1640 *

Yype

BR
BR
ER

ER
BR
BR
BR
BR
BR
BR
B8R
BR
BR
BR
BR
OPR

OPR
MR

OPR

OPR
MR

OPR
OPR
OPR
OPR
OPR
OPR
OPR

MR
FOPR

MR

MR

MR

C ¢cc
- 4
- 4
- 4
- 4
- &
- &
- 4
- 4
1 1
1 1
6 5
1 1
S -
3 5
3 5
6 5
3 5

LeCC

description S

oECe 04
.GE. o.
eGTe Do
oLEs 0.
oLTse 0.
oNE. 0.

Branch
Bsanch
Branch
Branch
Branch
Branch
Branch
Branch
Branch
Branch on
LeCC .EG.
Branch on
L'CC OGE.
granch on
LeCC .GTe.
Branch on
LoCC .LEC
Branch on
oLTe
Branch on
LQCC .NE.
Branch on A Register o.NE. 0.
Clear A Reg. Left Byte.
Clear A Rege Kight Bytee.
Comparees Skip 03142
instructions if (A)

>’=9< [EAJI6¢

Compare A with 0. Skip Cels2
INSTe 1F A >9=9< C

Computed Go To.

Change Sign of A Register.
Compare long (no hole)e.

Skip D0el1e2 instructions if
(AyB) 29=4< [EAJ32.

CeEal32.

Register
RKegister
Register
Register
Register
Register
Ljﬂk Resete
Link Set.

A Register .LT. 0.
Magnitude-Concitions

on
on
on
on
on
an
on
on
on

rerEE-

Hagnitude-toncif!ons
Magnitude-Concitions
Magnituce-Concitions
Magnituce~-Concitions

Magnituce~Concditions

One*S Ccomplement A Register.
Clear A Register. 0:=>A.,
Clear B Register. 8:=>B.
Clear E. 0=>E.

Clear L Register. 0=>Le.
Clear L and Ee 0=2Ls O0=>E.
Copy Sign of A. Al1=>CBIlT.

0=D>Al.

Double floating adde.

(DFAC + [EAJ&4 => DFAC.
Douple Floating Complemente.
~DFAC=>DFAC.

Double floating compere.

Skip 0+142 dinstructicns if
(DFAC) >9=9< [EAJLA,

Double floating civice. (DFAC)Y /
[EAJea => DFAC

Double floating load. ([EAJEa =>

DFAC.
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DFLX

DF NP

DFSB
DFST
o1V
o1v

DRX
DVL

E16S
E32R
E32S

" E64R
E6AQV

EAA

EAFA

. EAFA

EAL
EALE

EAXB

ERA

. ERL

FAD
FCM
FCS
FDBL
FDV

FLD
FLTA

FLTL

spcode timelnsec)

1S 02 960 *
16 02 19060 .
C7 02 4420+160a/n+
08 02 3200 *
17 5040 1
17 4760 *1

140210 S60- 800 »5
17 03 9940 *

000011 1280
001013 12880
000013 1280
001011 1280
000010 1280

01 01 840 »
001300 2440 *2
001310 2440 *2
a1 o1 840 . *
13 02 . 800 *
12 02 Bﬂb *
05 560 *]
05 03 1080 *
06 01 3500+160a/n+
i40530 1880 |
11 01 2660~- 3220 *6
140016 640

17 01 11200 .
€2 01 2040 *

140532 2800+160n

140535 2800+1€0n

type

MR
MR
MR
MR

MR

OPR
MR

MODE
MODE
MODE
MODE

"MODE

MR
AP
AP
MR
MR

MR

MR
MR
MR
FOPR
MR
FOPK
MR

MR
FOPR

FOPR

£

£

w

description 6

Load double floating index. *
"[EA J16 => Xe.

Double floating multiply.
(DFAC)Y ~ [EAJ&S => DFACe.

Douple floating subtracte.
(DFAC) -~ [EAJ6S => DFAC

Douole floating store.

(OFAC)Y => [EAls4.

Divide (with hole)e (ANR) 7-
{EAJ1E => A} remainder => B.
Divide ¢integere no hole)s
CAsB) 7 [EAJIE => A} remainder =
> Be

Decrerented and Skip {f 0.
Divide long (integere no hole)d.
CAJRIEHGEL)Y 7 [EAJ32 => AeBi
remainder EHy ElLe.

Enter P300 16K Sectored Mode.

"Enter P300 32K Relative Mode.

Enter P300 32K Sectored Modee.
Enter P3D0 64K Relative Mode.
Enter Pa00 Mode.

Effective address to A-registere.
EA =2 A.

Effictive Address to Field
Register Zero.

Effective Acdress to Field
Register One .

Load effective addresse EA =>
AeBe

Effective acdress to linkage .
base register £A => LB.
Effective adaress to

temporary base registere EA =D,
XBe

Exclusive ORs (A) XOR.

CEAJ1IE A.

Exclusive OR Llonge (Ae«B) +XOR.
CEAJ32 => A+Be.

Floating add. (FAC) + L[EAI132 =>
FAC.

Floating COMPLEMENT. <=FAC=>FAC.
Floating compare. Skip 09¢1s2
instructions if (FAC) >4=4< [EA]
32.

Convert SLE FLOAT to DOUBLE
FLOAT FAC=>DFAC.

Floating divide. (FAC) /

LEAJ32 => FAC.

Floating loads [EAJ3I2 => FAC.
Convert Integer to Floatinge.
FLOT(AY=DFAC.

Convert Long Integer to Floating
FLOTC(L)Y=>FAC. .
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FLX
FHUP .

FRN
FS8

FSGT
FSLE
FSMI
FSNZ
FSPL
FST

FSZE
1AB

ICA
ICL

flca

ILE

INA

INTA

INTL
IRS
IRX

JMp
JST

. JSX

JSX8

JSY
LCEQG
LCGE

LCGT

LCLE

LCLT

1S5 01
16 01

140534
07 01

140515
140514
140512
140511
140513
cs 01

140510
000201

141340
141140

141240
141414
13
140531
140533
12
140114
e1

10

35 03
1a 02
14
141503
141504
141505
181501

141500

limetnsec)

840 v -
82890 ®
2520
3500+160a/n»
1200~ 1440 =9
1200- 1440 *9
1200~ 1440 »9
1200~ 1440 =»9
1200- 1440 *»9
1840 *
1200~ 1440 =9

880

480

4850

480
1000

960 *]
3000+160n
2830+160nNn

560~ 720 25

1 3

S60~- 800 =5

440 *]
1000 ]
1080 *
1000 *

800 *1

640~ 880 =S

640~ 880 =9
640~- 880 =9
640~ 880 =9

640- B8B8B0 »S

. type

MR

MR

FOPR
MR

FSKP
FSKP
FSKP
FSKP
FSKP
MR

FSKP
OPR

OPR
OPR

OPR
OPR
MR
FOPR
FOPR
MR
OPR
MR
MR
MR

MR

MR

LOG
LOG
LOG
LOG

LOG

in
n

CpLr L L LD W

gescription 7

lpac floatinc incex.
2«ffAJ16 => X.

Floating multiplys. (FAC) »
[EAI32 => FAC.

Floatfng ROUKD UP.

Floating subtract. (FAC) -
CEA132 => FACe.

Floating Skip 1f .G6T7. 0. N
Floating Skip if .LEe. 0.
Floating Skip §f LT. 0.
Floating Skip §f «NE. 0.
Floating Skip if +GE. D.
Floating store. (FAC) =>
fEAJ32.

Floating Skip if .EG. 0.
Interchange A Rege. with B Rege.

-A=B & B=>A.

Interchange Bytes of A Rege.
Interchange Bytes of A Rege and
Clear Left

Interchange Bytes of A Rege and
Clear Right

Interchange L and E. L=>E &
E=>L. .

Interchange memory arc
A-registere.

Convert Floating to Integer.
INTC(FAC)=>A.

Convert Floating to Lonc
Integer. INT(FAC)=>L.
Incremente replaces and skip 3if
Z€eroe

Increment X and Skip if C.
Unconditicnal jumpe. EA => PB,sP.
Jump and store. (P) => [EAJ16s
EA+1 =2 P,

Jump and set X-register.
(P) =5 Xo EA => P,

Jump and set temporsry base
register. (PBeP) => XB,
EAs => PByP.

Jumre and set Y-register.
(P) => Yo EA => P.

Logicize on Cond Code E%a
if CC.EQGe91=DA else O =-DA.
Logicize on Conc Coce GE.
if CCuGEesl1=DA else 0=Da.
Logicize on Cond Coce GT.
ff CCeGTesl=DA else 0=>t.
Logicize on Cond Coce LEe
if CCOLE.'1=>A else 0=>A.
Ltogicize on Cond Code LT.
if CCeLTe9l=2>A else D=>2.,
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mnem opcode tirelnsec) iype € gc description g

LCNE 131502 €40~ 880 *9 LO6 - - Logicize on Cond Code NEe.
§f CCeNEesl=DA else 0=D2.

LDA 02 560 21 MR =~ - Load A-register. CEAJ16 => A.
LDC 001302 228BD- 2480 »3 FLD - 7 Loac Char to A Rege. 2s Specifiex
by Field Address Register Zero.
LDC 001312 2280~ 2480 =3 FLD - 7 Loac Char to A-Rege as Specifier
by Field Address Register One.
LoL 02 63 1080 = MR - - Loac longe [EAJ132 => A.8.
LbX 35 . 560 *1 MR - - Loac X-register. [EAJ1E => X.
LDY 35 01- 840 * MR - - Loac Y~-register. L[EAJ1E =D Y.
LEG 140413 680- 920 »9 LOG -~ 4 Logicize on A Reg. EQ.
) if A.EQ.0s 1=DA else 0=DA.
LF 140416 €80 LOG ~- 5 Logicize FALSE. 0=>A.
LFEGC 141113 .680- 920 *% LOG - & Logicize on Floating EQ.
: : ' 1f FAC.EQ.80s 1=>A else 0=DA,
LFGE 141114 680~ 920 =9 LOG - & Logicize on Floating GE.

if FACeGE«Oe 1=DA else 0=>A;
LFGT 141115 &BO0~- 9S20 »*9 LOG6 - &4 Logicize on Floating GT.
: - if FAC.GT.0y 1=DA else 0=DA.
LFLE 141111 680~ 920 *9 LOG - 4 Logicize on Floating LE.
’ if FACLLELD«-1=DA else D=DA.

'LFLI 001303 1240 *2 - - - Lloac Field Length Register
) INMEDIATE Zero.
LFL]I 001313 12490 22 - - - Loac Fielc Length Register

IMMEDIATE One..
LFLT 141110 680- 920 *»9 LOG - 3§ Logicize on Floating LT.
. if FAC.LTe09 1=>A else 0=DA.
" LFNE 181112 6E0- 920 »9 LOG - 4 Logicize on Floating NE.
if FAC.NE.Os 1=DA else 0=>A.
LGE 140414 680~ 920 *»9 LOG - & Logicize on A Rege. GE.
) 31t R.GE.D9 1=DA else D=DA.
LGY 140415 680- 920 *9 LOG - & Logicize on A Reg. GT.
if A.GTOO, 1=>A else D=>Ae.
LLE 140411 £80- 920 *95 LOG - & Logicize on & Rege LEe
; ’ : i1f A.LE.Os 1=DA else 0=>A.
LLEG 141513 &80~ 920 9 LOG -~ & Logicize on L Reg. EQ.
. : : i1f L.EG.Cy 1=>4 else 0=DA.
. LLGE 140414 680~ 920 =9 LOG - & Logicize on L Reg. GEe.
- : . §f L.GE.Oy 1=2>A else 0=D>A.
LLG6T 141515 680~ 920 29 LOG -~ & Logicize on L Rege. GTe.
a $f 167804 1=D2 else 0=>A.
LLL 0410XX 560+160n SH 4 5 Lonoc Left Logical.
LLLE 141511 &80~ 920 *9 LO0G - & Logicize on L Reg. LE.
1f LoelLEaOy 1=DA else 0=DA.
LLLT 140410 680~ 920 *9 LOG -~ & Logicize on L Rege. LT.
if L.LT.O’ 1=>A Else 0=>A.

LLNE 131512 B0~ 920 *9 LOG - & Logicize on L Reg. NE.

if LoNE.Os 1=>A else 0=DA.
LLR 0412XX 560+160n SH 4 5 Long Left Rotate.
LLS 0411XX 640+4160n SH 4 5 Long Left Shift (Lonc Integer

Artthmetic in 64V Mocey else DP
Integer with Hole)e.

LLT 140410 680~ 920 *x9 LOG - 4 Logicize on A Reg. LT.
if A.LT.U’ 1=24A else 0=)A.
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6% LNE

LRL
LRR
LRS

LT
MIA

MIige
MPL

MpPY

° MPY
‘: ., NOP
- ORA
PCL

$* o PID
-

PIDA
PIDL
PINM

PIMA

PIML

PRTN
. RsBa

RCB
RTQ

S1aA

S2A

- SAR
¢ sas
™SBL

SCB
SGT
SKP

140412 680< 920
0400XX Se0+160n
0402XX 560+160n
0401XX 640+160n
140417 680

12 01 960+

13 01 T

1€ 03 8480

16 - 4380

16 4200
000001 720

03 02 840

10 02 12600+2400a
000211 760- 1000
000115 760
000305 1040
000205 680
000015 1480~ 1760
600301 1440~ 1720
000611 4400
141715 2560- 4320
1430200 40O
141714 2400~ 3800
140110 480
140310 480
10026X 720~ 800
101260 720~ 800
07 03 1120
"140600 400
100220 720~ 800
100000 480

21

* *»
-+

*9
*9

LOG

SH
SH
SH

LOG
MR

MR

MR

MR
MR
OPR
MR
MR
OPR
OPR
CPR
OPR

OPR

OPR

CON
AP

CPR
AP

GPR
OPR
SKP
SKF
MR

OPR

SKP
SKP

€ cc
- &
4 5
4 S
4 S
- 5
- 1
3 1
- 1
7 6
3 95
3 5
7 6
- 6_
5 -
- 6
2 1
2 1
2 1
5 -

desceriotion ¢

slogicize on A Rege. NE.

1t FA.NE.Os 1=DA else 0=>A.

Lonc Right Logicale.

Ltong Right Kotate.

Long Right Shift (Lorg Integer
Arithmetic in 64V Modey else DP -
Witk Holed.

Logicize TRUE. 1=>A.
Microcode entrancees May
be microprogrammed to be
restrictede.

Micrococge entrance. May
be microprogrammed tc be
restrictede.

Multiply long (integers no
holede (AeB) + [EAJ3I2 =>

. AeBoEMIEL, |

Multiply (with hole), (A) »
(EAJ1IE => AsB.

Multiply (integere no hole)d.
(A) = CEAJ16 =D A+B.

No Operation,

Ore. (2) +OR. [EAJ1E => Ae.
P=-4(C0 procedure ‘call.

Convert Short Integer tc DP
Integer with Hole.

Short Integer to Long

Integer Conversion A=>L.
Convert Long Integer to 64
BIT Integere.

Convert DP Integer with Hole to
Short Integer.,

Long Integer to Short

Integer Conversione. L=>A.
IEX on precision losse.
Convert 64 BIT Integer to Long
Integer (LoE)X=DL

Procedure Returne.

Remove from Bottom of Queue. on
emptys A=0 and CC*S set EQ.
Reset C-bit. 0=>CBIT.

Remcve from top of Queue. on
emptys A=0 and CC®*S set EQ.
Subtract 1 from A Register.
A=2=DA.

Subtract 2 from A Register.
A=2=DA.

Skicr if & Reg bit N Reset.
Skir 3t A Reg bit N Sete.
Subtract long (no hole).
CA+E) -~ [EAJ3I2 => AsB.

Set C-pite 1=>CBIT.

Skib if a Reg. oGTe O

Skip one worGe.
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B

SLE
SLN

SMCR
SMCS
SM1
SN2
SPL
SRC
SsSC
SSH

Ssp
STA
STAC

gm STC
STC

STEX
(" STFA
STFA
STL
STLC
STX
STY

7 sus
SZE
TAB
TAK
TAX
TAY
TBA
TCA

TCL
TFLL

TFLL
TFLL

TKA
TLFL

gpcode timelnsec)

101220
101100
100100
100200
101200
101400
101040
100400
100001
101001
140500

140100
04
001200

001322
001332

001215
001320
001330
04 03
001204
15

35 02
07
100040
140314
601015
140504
140505
140604
140407

141210
001323

001333

001005
001321

720~
720~
720-"
720~
720~
720~
720~
720~
720~
720~
480

480
‘560
1560~

2720~
2720~

2640
2640
2640
1600
1600~
560
840
560
720-
520
920
640
640
520
720

7€0
1400

1400

840
1720

800
800
800
800
800
800
800
800
800
8040

1800

2960

2960

1920

800

*95
+9
*9
*9
+9
29
*9
*9
*9
*9

*]
*8

*3

+3

a1

*9

SKP
SKP
SKP
SKP
SKP
SKP
SKP
SKP
SKP
SKP
GPR

GPR
MR
AP

FLD
FLD

OPR
AP
AP
MR
AP
R
MR
MR
SKP
OPR
OPR
OPR
OPR
0PR
OPR

OPR
FLOD

FLD

OPR
FLD

i~ 1N

LU |

N

£

L1 ov g e

[

[

cescription 10

Skip if A Rege oLE. 0.
Skip 1f A Rege bit 16 sete.
gk‘F if A Rego bit 1€ +EC. D
Skip if machine check resete.
Skip §if machine check set.
Skic it A Reg.-.LT- 1

Skip if A Rege NEe. 0.

Skir, 1f A Rege «GEes 0.

Skir 1f C-bit reset. .
Skip 1f C-bit set.

Set Sign of A Rege Minus..
1=>41.

Set Sign of A Rege Pluse.
0=>ABIT1l.

Store A-registere.

(A) => [EAJ1G.

Store A Conditionasl cn B=[EAl6].
CCEG= Success

Store Char from A Rege as
Specified by Field

Address Register Zerce

Store Char from A Rege as
Specified by Field

Address Register One.

Stack Extend. L Reg. Has
Extent.

Store Field Address

Register Zero

Store Fielcd Address

Register One.

Store longes (AWB) =D

(EA]32.

Store L Concitional or E=CEA321].
CCEG= Success

Store X-register. (X) =>
fEAdLE.

Store Y-register. (YY) =>
[EAJ1IS.

Subtracte. (A) -~ [EAJIS => Ae.
Skip if A Rege oEQe 0o
Transfer A to B Rege A=>Bo.
Transfer A to KEYSe.

Transfer A Rege to X Recs A=>X..

Transfer A Rege to Y Rece A=DY.
Transfer B Rege. to A Rece B=>A.
Two*s Complement A Register.
-'A=>A.

Two*s complement Le -~L=2Le.
Transfer Field Length Rege

to L. Reg. Zero

Transfer Field Length Rege to L
Rec. Onee.

Transfer KEYS to Ae.

Transfer L to Field Lencth

/




D

+1

12
(=)
v
]

TLFL
TISTE

TXA

TYA

¥CS

XCA
Xcge

XEC

001351
181757
141034
141124

0016XX

140104

140204

01 02

2040"

2040 *

640
640

480

‘760
760

1520 +0p *

FLD
AP
GPR

OPR

GPR
OPR

MR

descrintion 11

Register Zeroc.

Transtfer L to Field lencth
Register One.

Test Gueue, A Set to ¥
Items in Queue, CC®S.
Transfer X Reg. to A Rece
X=>A. ’

Transfer Y Rege to A Res.
Y=DAe.

WCS Entranceses UII on no
W¥CS or UWCS not Loaded.

May be Microprogrammed

to be Restricted.
Interchange and Clear A. A=DBy
0=>A.

.Interchange and Clear B Rege.

B=>As 0=>B. .

Execute instruction at
effective address. Not atl
instructions can be executed.
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