IBM

9020

DATA PROCESSING SYSTEM
REFERENCE DATA

STANDARD INSTRUCTION SET

NAME

Add(c)
dd(c4)

‘Add Halfword (c2)

Add Logical (¢)

Add Logieal(4)

Compes Logialls
Compare Lt
Convert to Binary (5)
Convert o Decimal(8)
Diagnose (p,
Di

Exclusive OR(c)
ecute(2)

Halt 1/0(ep)

Insert Character

Shift Left Sngledc)
siien
el
it Lalt Single
Logieal
shift Right Double(c)
Shift Right Single(c)

MNEMONIC

AR

OPERAND
RIR2
RID2(X2,B2)
RID2(X2B2)
RLR2
RLD2(X282)

RI

RID2(X2,B2)
DI(BL}13
DI(LB1),D2(B2)
RLRS
RLD2(X2,82)
MLR2
MLD2(X2.82)
RLR2

RLRSD2(B2)

RLD2(X2,B2)
R1D2(X2B2)
R

m i )

m D3 xa0)

RiDiaaas)
DI1(B1),I12.
DI(L,B1),D2(B2)
RI1D2(X2,B2)

(B1)
RLD2(X282)
RL

RID2(X2B2)
RLD2(X2B2)
RUR2

RLD2(X2.B2)

RLR3,D2(B2)

RLRS

RLR2

DI(B1)

DI(B1)12

DI(LBI),D2(B2)

DI(LB1).D2(B2)

1(LLBI).D2(L2B2)
LB1),D2(B2)
2

RUD2(X2B2)
RLD2(X2B2)

RID2(X2,B2)
DI(B1).13
DI(LB1),D2(B2)
DI(L1B1),02(L2,B2)
D1(B1)

RID2(B2)
RLD2(B2)

RLD2(B2)
RLD2(B2)

EEREEEEEE

mEmE

HEEm
EEL

EEEEEEPPET)

=

28



STANDARD INSTRUCTION SET

(Continued)

Shift Right Double
Logical

Shift Right Single
Logical

Start 1/0(cp)

Storef

Store (
Sublract(c)

Subtract (c4)
Subtract Halfword (c2)
Subtract Logical(c)

Test Under Mask ()
Transla

Tr
Unpack

SEDL  RLD3(B2)
SRL  RLD3(B2)

s10 DI(BL)

s RLD2(X2.B2)
SIC  RIDR(X2BY)
STH  RLDX(

% RIR3.D2(B2)
s RLD2(X2,B2)
sH RLD2(X2B2)
SLR  RUR®

sL RLD2(X2,B2)
sve

TCH DB

T0O  DI(BI)

™ DI(B1) 12
= DI(L,BI),D2(B2)
TRT

DECIMAL FEATURE INSTRUCTIONS

Yara e

DI(LB1).2(B2)
UNPK  DI(LLBI),D2(L2B3)

BAE Bty
c DILLBD D3(LEB
D i
ED DAL Dach)
EDMK  DI(LB1)D2(B2)
MP DL(LLB1),D2(L2B2)
sp DI(LLB1).D2(LE,B2)
ZAP  DI(LLBI)D2(L2B2)

DIRECT CONTROL FEATURE INSTRUCTIONS

ect(p)
Write Direet(c.0)

EDD  DIBLI
WED  DI(BL)I

PROTECTION FEATURE INSTRUCTIONS

Insert Storage Key(p)
Set Storage Key (p)

15K RLRY
5K RLR2

FLOATING-POINT FEATURE INSTRUCTIONS

Add Normalized
(Lang) (ce)

Halve (Short) (¢)

Load and Tes
(Long) (ce)

Load and Test
(Short) (c)

(Short) (ce)

ADR BB

AD RLD2(X282)
AER  RLR2
AE RLD2(X2;B2)

AWE  RLR2

Aw RLD2(X2,82)

AUR  RiR2

Av RLD2(X2.B2)

CDR  RLR2

c RLD2(X2B2)

CER  RIR:

CE RID2(X2.B2)

DDR I

DD RLD2(X2.B2)

DER Rl

DE RID2(X2B2)
R X

HER  RI

LTDR  RUR2

LDR LR
D RLD2(X282)

LNDR RS

INER  RiR2

BEECE R I

gg=ss

28

28

B2

EERFEEEEEREEEE

ss

£

B EEE 5 5 B CEEHEHERBRE R E R B E B 8 B

Notes for Panels 13
‘e—Condition Code s set
Op. = EvenReg

—New Condition Code.

p—Priviledged Instruction

*—Special Requirements
2 Halfword Boundary
4—Fullword Boundary
8—Doubleword Boundary

#—SVC operand field
used 13 an Immediste
ste



FLOATINGPOINT FEATURE INSTRUCTIONS

w

(Continued)
Load Posiive LR LR » m
(Long) (c)
LondFosive LPER  RiRS ) m
(sh
Lot predry LER  mLme 8 m
(Short)(e.4) L& RLD2(X282) 8 EX
M-h-pw (Long) (e) MDR ¥ 2 RR
MD  RID:X2B) © R
MER ; I m
ME  RID2(ZBY) 0 R
SO RID2(X2BY) [ X
STE  RIDa(x2B3) o RX
SDR B
£ RLD2(X282) I
SER BB s m
sE RLD2(X282) LI 4
swn R s m
sW mLDax2BY) - Py
SR R w®  m
(Short)(ce)
Subtract Unorma SU mpaxame) L
(Short) (<)
'SPECIAL 9020 INSTRUCTION SET
Delay DU w
mmm..sm...,u.m. TR R G BR
Load D s (10CE) IDA  RLDH(B2) 0 1S
Toad Loy 1 o mR
Load PSBA(p.4) Lesp  Di(sY) AL e
Move Word(4) MYW  DI(LBI)D3(B2) Ds s
Se Confiwraton(cap)  SCON RS o R
SATR  RIR o m
w10 Bosr(ond)  SI0P  DEBII A
S DA ) ssB DI(BI) a0 s
Test and Set(ep) kS DI(B) 3 st
DISPLAY INSTRUCTIONS — D/E System Only
Load Chain(c4#) 1IC mpaxame) 2 RX
Convert and Sart css Rim © R
Symbols (c,*
Gomert Weathr Lins(t) QYL Bima © S
Repack Symbols(c.* RPSB RLR o m
EXTENDED MNEMONIC INSTRUCTION CODES
EXTENDED CODE  MACHINE INSTRUCTION  MEANING
GENERAL
B D(XeBH)  BC  I1SDA(X2B)  Branch Unconditionally
moom BCR ISR Brach Uncondiinaly (R
NOP DexB})  BC 0De(xaBp) No Oper
NOPR Re BCR OR: No Opersion (RR)
AFTER COMPARE INSTRUCTIONS (A:B) **
BE  DaXeE)  BC  SDAXBY) hon A Equal B
BH  D:XZB)  BC %DA(XB2) ‘on A High
BHE DaXeB2)  BC 10D3(XaB2) on A High or Equal
BL  DaXZB)  BC 4Da(xapa) ALow
BLE DaXzBe)  BC  13D2(X2B) on A Low or Equal
BNE D:(XiB2)  BC 7DR(XaB2) on A Not Equal B
BNH DAX2B)  BC I3D3(X2B2) on A Not High
BNL D(X2B2)  BC ILDA(X2B2) an A Not Low
AFTER ARITHMETIC INSTRUCTIONS **
BM  DaX3B)  BC  4DR(XaB2) Branch on Minus
BNM D2(XgB2)  BC ILDM(X2B2)  Branchon Not Minus
BNP D(X3B2)  BC ISDA(XEBS)  Branch onNot Plus
BNZ DAXBY)  BC 7DR(XaBe) Branch on Not Zero
B0 DaXBe)  BC  LDa(xaBe) Branch on Overflow
BP  DaXeBy)  BC  2Da(XaBe) Branch on Plus
BV DaXsBs)  BC  LDe(XaBR) Branch on Overflow
B DaXsp:)  BC  SDa(XaBe) Branch on Zero

AFTER TEST UNDER MASK INSTRUCTIONS **

BALL D2(X282)  BC  LDR(X3B%)
BNO D(XZB2)  BC  I4D3(X2B2)
BNON D2(X2B2)  BC  8DR(Xa]
B LEn  x amwma
BSOM D2(X2B2)  BC  4DR(X2B2)
D2(XgB2)  BC  SD2(XeB2) Branch f Zovn

% BR Format instructions can be generated by adding a “R"

o the mnemonic, e, BER.



CONDITION CODE SETTING

Subtract
Unnormalized §/L

FIXED-POINT ARITHMETIC

Add /P

Add Logieal

Comparé H/F (A:B)
Load and Test
ad

Sublract Logieal

DECIMAL ARITHMETIC

Add Decimal
Compare Decimal (A:B)
Sublract Decimal

Zero and Add

LOGICAL OPERATIONS

AND zero
Compare Logical (A:B) equal
Edit zer0
Edit and Mark zero
Exclusive OR. zero
OR ro
Test Under Mask < e
Translate and Test 2ero

INPUT/OUTPUT OPERATIONS

1 2 3
4 2 1
<wo >z
<0 >aemo
A low A
<o >
< zero &
<wo >z overflow
<o e overflow
zer overflow
not zero, not zero,
Alow
< ero -
zer0 overflow
< wro
< o0 ero
2er0,
< zero o overflow
A low A high
< zer0 zero overflow
< wro ro overllow
A high
complete o

St 1/0 Operaion W Stared Not
Inited Operstionl
Test 1/0 Devies  CoW Stared Not
Roatle Opestonl
it 10 ChEnd  CSW Stored No
v Operatons
Fendmg
Test Channel el o
e Pending Oratd
set Fropram Subchan. G5 Stored .
Control ‘Tnerrupt Tie 10° Gperatons
e
Fending
CNOP ALIGMAENT
DOUBLE WORD
WORD. [ WORD,
AL WoRD | vALF worD | maLr woR> | L worn
) . - 1 r
BYIE | BYIE | BYTE | BYIE | BYTE | BYTE | BYIE | BYTE
i i | L !
o1 b o 2 |
o b % B |




W FORYAT INSTRUCTIONS 5

Deci. | e | Mnemonic Graphic Punched it
mal | deck Symbols Card
EBCDIC Code

RES

w

0010 0001

0010 0010 |
095 0010 0011

987 o011 1111

* Display instructions — D/E system only.

RR Format

0 A4k noo
RLR2 — Meaningful for all RR instructions except SPM and SVC

BASE AND INDEX REGISTERS

Base Address or Index




X FORMAT INSTRUCTIONS

6

[Deci- | Howa | Mocmonic | Graphie Funched it
ol | deci Symbols Card Code
i EBCDIC Code
W [ w | sm BLANK No Punches || 0100 0000
s | @ 12001 0100 o001
@ | & | st 12092 o100 o010
a| 6| c 12085 0100 o011
o | u | Ex 12094 0100 o100
@ [T | BAL 12055 1000101
w | 4 | sor 12096 0100 o110
@l @ | s 2097 0100 o111
| @ | 12095 0100 1
| s | cu 1251 0100 1001
u [T An G To5e 100 To10
s ® | s 1253 0100 1011
% | ic | Mm < 1284 0100 11
| o ( 1255 0100 1101
n | i | oo + 1256 0100 1110
W [TE o T Tz57 000 11T
@ | 5 | ST « 2 0101 0000
s | & 121191 o101 o001
s | m | tex 121192 o101 o010
8| 5 121195 o101 o011
I TS 0T o
6| s | a 121195 101 0101
s | % | 0 121155 o101 o110
| 7| ox 121197 o101 o1
8 | s |1 121195 ont 1000
® [m [ C TIs1 o101 1001
o | s | A ' 152 a0t 1010
o | @ |5 s 1183 ot 1oit
o 5| M * 1084 oi01 1100
w| o] D ) s oi0t 1101
54 [ [ AT : 1150 ol0r 110
Y s | o | s L 1187 o1 111
% | @ | s - 1 0110 0000
o | 6 7 o1 0110 0001
s | o 11092 o110 0010
% [~ 10053 o110 0011
w | o 105 o110 0100
m | e 11085 o110 0101
o | e 11056 110 0110
w | e 11087 o110 o111
104 o5 [ 1D 11055 10 1
w | w | 051 o110 1001
w | o | D 1211 0110 1010
w | @ | s ; 083 0110 1011
ws | ec | v i 054 o110 1100
10 [~ [ DD = 055 010 1101
g | @ | aw s 036 o110 1110
dm [ e | sw B 087 o110 1111
| o | s 12110 aii1 0000
us | 7 1211001 oi11 o0t
ui 7 121092 T 0010
| m 1211095 ot o011
us | 7 1211004 o o1
w | 7 1211095 ailt o101
us | 7 1211095 o1l oito
s [T 1511007 oI o1t
w | B | 1= 1211095 o1 1000
w| w | cE 51 111 1001
B | T | AE . 52 oI 1010
| m | sE “ 53 o1 oit
124 [T7C [ ME 0 5 T
125 ™ DE L 85 0111 1101
| TE | AU 56 o1 1110
w | ® | s £ 87 o it
+ Display instrucions — D/E systemonly
RX Format
[ oo o R | B,
O i e G bw® 3
LD (X282) RLD2(052)
RLS2(X2) RLS2
SHORT FLOATINGPOINT NUMBER
[5] Charscteristic | ; snivmsag 3|
01 75 i
LON FLOATINGPOINT NUMBER
Fraction 1t

(B Gt |
o1 78



RS, SI FORMAT INSTRUCTIONS

(oo [ . | dinemenic | G Fonched o
il Sromol ot o
i e o
s [ Eost r
i B 1o ot
) frre] froen]
5 05 Lo oty
i 0 rodkh
i 125 Lo oot
i 1355 100 o110
Aol ] Lo oitt
P iEos ot
Sul7h o] oo
5 05T oo ot
‘ $oss o0 011
" o 110
4 g
‘ frodin
7 fiso it
¥ ooy oo
| e
) oot oto
i Lo ooy
- Tiot-bio
n Lo bioy
) Lt bito
) froem
P oo ot
ol o
Tt 1ano
oo o1t
oot 110
oo
oot i1y
oo oo
Joio oy
L : 1010 oo
: {it-tait
; Lol bioo
g Lol ot
3 1010 bito
: Lol o111
s 5 7 Toio o
glio | & Z Toio 1ot
i | R Tolo oto
F 1ol oty
&in | 1o 10ip 1o
Slm A 1010 1101
FEAS oo 110
Sl | A Joio it
i | % ot
i | 5
i B Toit oo
| B Lot oty
| B Lot oo
- S0t iy
182 B6 1011 0110}
s 5 otk bits
i [ m it fow
i | ot fon
| B Lot 1ato
i | B 1011 o1
15 5o Joti i
i | B ot o
w | 5 Joi 1o
| Ihitosy | ol iy
458 Format
wow | w [ % | 5 b,
v 75 nu wn  ww n
MLIDMBY KGR EXLELDA  mDHB) S
Rioe Y o RS fnirutons
St Format
oo 7 0 5,
v s sw  boa a
DBy wesw,sew o, 0
o 0P 10, 10, 15

DI(B1),12
LI Allother SI Instructions



INSTRUCTIONS

B [ | o P o
il pieed s e
Ehepie
= Tor
o \ oo wor
i 3 o soo
i ¢ Hiop on
10 b 1% ot
17 2 oot
i v i1 ot
i ¢ Hioo oitt
] H Hio i
A i Lo oo

o
] i tot
b Hio 1
o Hio ot
n Hoo 11t
F oot
o T on
n Ay ; 1ot oot
b o & fird
I ; Lo ot
S BTN ¥ ot or
5| B | e X ot ot
n| B |G H it oo
|| X y Hio ou
Fr H Lol
S B & ottt
i | b
m | D
| e |
5 | oo | mr
5 R
B[ br | B
R
| B
A s
e +
% [ 0 v
E 3
] v
3| e X
E ¥
A :
5| B
5|
% | ke
%
A
| &
Wl w o
HLE o ;
b :
W o H
M| on i
| w :
5 H
W :
W E | H
Wlm e H
R
lm e
o
= m o
5|
=
5 Forma
e R P
o s umnBn® ey =
Diaypas)  pack e o
i OB e S,
DNL.BH,DZLBH NC, 0C, XC, CLC, .1\/(3. MVN, MVW,
Si5se A i The, b, EOMK
PACKED DEODIAL NOMBER
[0 [ o | oot b it | Diew | oiw | o [ s |
ZONED DECHIAL NUMBER
[Cowe [ it [ owe [ Diw | e [ i | 5w [ o |




PREFERENTIAL STORAGE ASSIGNMENT 9

= S
Soanen e

S ue bommisoniEn L RESRTL
o T e
e e e
i

Bl e
[ T S ol \
o m“mpxmr Chamnel 4 Mask 3031 Interrupt Codes — See Page 10

a ]

5

*A one bit permits interrupts.
A zero bit prevents interrupts.

NOTE SYSTEM 360 PSW must have System Mask Bits 16 thru 19 equal to zero
while Bits 0 thro 3 identify Channels 0 thru 3 of the IOCE being used.

NOTES




CODES FOR INTERRUPTS
INTERRUPT SOURCE PSW BITS 2031

1/0 (OLD PSW 56; NEW PSW 120)
Multiplexor Channel 0 0000aanasan
1

Multiplesor Channel §
elector Channel 9 1001 amaa:
Selector Channel A | 1010aasnana

PROCRAM (OLD PSW 40; NEW PSW 104)

SUPERVISOR CALL (OLD PSW 33 NEW PSW 96)
Instruction Bits 0000,

EXTERNAL (OLD PSW 24; NEW PSW 85)

Interrupt Switch

Timer
CE: Write Direct
CE2 Read Direct
GEL Write Direct
CE1 Read Direct

MACHINE CHECK (OLD PSW 45 NEW PSW 112)

CE Malfunction 000000000000
TOCE-1 Malfunction
I0CE2 Malfunction

000000000010
I0CES Malfunction 000000000011
Read Direct Timeout 000000000100

Legend
a = Unit Address Bits
i = Bits of I Field of Supervisor Call Instruction

HEX

Pomsaussurs

10

MASK BITS

0
1
2
3
4
5
]
18
1
18
1

NOTES




INPUT/QUTPUT 1

CHANNEL ADDRESS WORD

Ky [o000 | Command Address =

o 3 4 78 1516 e 3

CHANNEL COMMAND WORD

commi e | Y y
.

1516 ='lu

o a
ECBETEN N crE
32 36 37 39 40 47 48 5556 63

FLAG BIT ASSIGNMENTS
32 causes the address portion of the next CCW to be used. (

Bit 36 causes an interruption as Progeam Control Interrupt. (PCI)
16 Bits 32 and 33 are used together, Bit 32 takes precedence.

CHANNEL STATUS WORD

(% Joooo] R |
o 3 4 78 15016 P 3
[ s [ s e ot ]
32 39 40 47 48 5556 63

32 Attention 38 eck 43 Protection che
33 Status modifier 39 Unit exception L e e
34 Control unit end W0 Program.controlled 45 Channel control check
35 Busy interruption CmErE
3 Channel end 41 Tncorrect length 47 Chaining ched

37 Device end 42 Program check

Count:Bits 4363 form the residual count for the last CCW used.
Command Address: Bits 831 contain the address of the last CCW + 5,

DIRECT ACCESS DEVICES

MT O MT On"
Command for CCW  HEX DEC HEX DEC  Count
Control Noap w Nonzero
Recalirate 31 Nonzero
o [ 6
sek Cylindr B u 6 \
B 6
Seme 10 6
Set i Mack Foa 1
Teansicr In Channel w8 Nonzero
Search*  Home Address Equal ® 51 B 15 4 |
Identifir Equil 3 @ Bom s
Identifer 5 s Dl 5 |
e R
H 4 A9 19 KL
o © 1 oW KL
Koy ol o High ® 105 B9 w KL
Read*  Home Address Mo oA It 5
Count 18 @ U s
Record 0 1 : e 10 DL
o 134 DL
Key and Data OE 4 SE 18 DL
Count, Key and Data IE % SE 188 DL
[ DL
Weite  Home Address w5 5
Record 0 5 oal S+KL+DL of RO
1w S4KL+DL
c,m..k Koy and e D » SYKLIDL
i Count Key sndData 0 1 SKL+DL
iy 5 DL
Key and Data o B KL+DL
#MT On = MT Off except, during Search and Read bit 0= 1in MT On
KL = Key Length, DL = Data Length, RO = Record 0




1/O COMMAND CODES

SBIT-CODE
DEVICE COMMAND FOR COW 01234567 HEX DEC
1052 Read 10001010 8A 138
Write, Auto Carriage Return 10001001 8 137
Write, No Auto Carriage Return 10000001 81 13
No Op 00000011 03 03
Sense 00000100 04 04
Teansfer in Channel 00001000 03 05
2540 Read, Feed, Select Stacker S5 Type AL §5000010 -2
ea Tyoe AB 11000010 G2 194
Feed, Select Stacker $5 TypeBA 55100011 =3
Sense. 00000100 04 04
Punch, Feed, Select Stacker S5 * Type BB $S000001 -1
No 00000011 03 03
Transfer in Channel 00001000 08 08
1403 Write, No Space 00000001 00 oL
Wekte, Space Laftr Print 00001001 05 09
. Spuce 2 afer I 00010001 11 17
00011001 19 35
wme. S Channl N ater Pt 1CHANOO 1
00000100 04 04
Tmmkr in Chanael 00001000 05 08
Carriage 00001011 0B 1
Control 00010011 13 19
00011011 1B 2
s o el N el 1ccecort
00000011 03 03
Teenser in Channel 00001000 085 08
2000 Transfer in Channel 00001000 05 08
Sense 00000100 0 04
Read Backward 00001100 0C 12
Write 00000001 o 01
Read 00000010 02 02
Control ooccciit
Mode Set XXMMMO 1 1
720500 )
sC 0o 0
-
oo
0B 11




MACHINE FORMATS

BRERAE

.‘

75 NE BE B
REGISTER REGISTER  ADDRESS OF

FIRST WALFWORD ] SECOND WALFWORD %
T

ApoRess o
ORRRERD ¥

| GRRRRIER SERRIEDS GRERRBY |
nsl mm 1 R N |
7 IR BE RE s
" jneoare  aonssor
| IBRERRISS SReRARES
e
sl _
s B B 5
e
| SRR, 6NN, ORERARSPT ! oRERKASS
Gtem (] o =]
ss{F T BE BT EEa =
| i | Adomssor | pomessor |
! Voo | SRRRERRS BB |
Gon] 1 el o Jw[ o ]
o T BE BT R 7

FIELDS IN CONTROL STATEMENTS

Columns
Statement Tand2 Fields
ob n" name operation(JOB) operand! comments!
Execu I name! operaton(EXEC) operand commeis
Data Defintion I eration(DD) aperand commentst
" el e g
i name operation(PROC) operand! comments?
I namel operation(PEND) comments!
A operation(command) operand comments!
” commentst
"
Statement Columns 123 Field
Comment I+ comments

10ptional

Spaces — used as Delineators

2Optionl — If operand(s) are not coded, comments cannot be coded. If operand(s)
e are optional.

led, comments

08

STREAM

e
-



08/PCP Control

Environment Required — Simplex

G Min
64K Storage Mi

1052 10T PAM or Switchable
1/0 Set Print/Punch/HSP
Tapes — as required by program

IPL Reply Message:

TEAZISL MOD=0020X OS/FCE Y Sysem ID #4IDENT++

xoa D,
¥ et of 05,
IDEN'

Enter Date;

t date=yy.ddd,clock=hh.mmss

/PCE
6 character IDENT of utity BCP system

L N
lqun Date

Enter Display Jobnames & Time (both optional):

d jobnames,t

Vary printer/seader/punch online:

Start SYSOUT Writer:

5 wirem
L Printer Address

Start Punch;
s wincuub

Clas B witer
Punch A

Start SYSIN Reader:

s rdrepu
L Reader Address

Start. Command:
Reply Message:
o0, BN

L Specifies Universal Character Set (UCS)

SUMMARY OF CONSTANTS (0S and DOS Assemblers)

TMPLIED TRUNCA
LENGTH, TION/
TYPE  BYTES ALIGNMENT FORMAT PADDING
c = right
X - by it
B Y et
F 4 word left
B 2 halfword et
E 4 word sight
D, 8 doubleword right
L' 16 doubleword right
i3 - b Lt
z —  bype et
& 4 word Tkt
¥ 2 halfword Ikt
s 2 halfword s
v 4 word Teft
or g word g » DXD or DSECT __left

*Assermbler F only



ASSEMBLER INSTRUCTIONS

Function Mnemonic Meaning
Data definition pe Define constant
DS Define storage
cew Define channel command word
Proge START Start assembly
sectioning csEcT Identify control section
and linking DSECT Identify dumny section
DXD* Define external dummy section
cxp* ‘Cumalative length of external dummy section
com Identify blank common control section
ENTRY Identify entry-point symbol
EXTRN Tdentify external symbal
WXTRN Tdentify weak external symbol
Base register USING Use base address register
asigument DROP. Drop base address register
Control of listings ~ TITLE Identify assembly output
EJECT Start new page
SPACE. Space lsting
PRINT. Priot optional data
Program control 1et Input format control
1SEQ Input sequence checking
PUNCH Punch a card
REPRO Reproduce following card
oRG. Set location counter
EQU Equate symbol
opsYN Equate operation code.
LTORG Begin literal pool
exop. Conditional no operation
copy ‘Copy predefined source coding
END End assembly
Macro definition MACRO Macro definition hesder
MNOTE Request for error message
MEXIT Macro defiition exit
MEND Macro definition trailer
Conditional ACTR Conditional assembly loop counter
assembly Aco ‘Unconditional branch
AR Conditional branch
ANOP. Assembly no operation
GBLA Define global SETA symbol
cBLB Deine global SETB symbal
cBLC Define global SETC symbal
LoLA Define local SETA symbol
LoLs Define local SETB symbol
Lele Define local SETC symbol
SETA Set arithmetic variable symbol
SETB Set binary variable symbol
SETC Set character variable symbal

*Assemmbler F Ouly



HEXADECIMAL AND DECIMAL CONVERSION 16

o find the decimal number e the Hox mumbesad s decimleqivlent o el os
tion.Add these to obtain the decimal number. To find the Hex number, locate the next
lower decinal umbes and e Hex equalent, Each Ol ks e s s me
Hex number until the entire number is develap

BYTE BITE BITE
HEX DEC |HEX HEX DEC |HEX DEC
o oo R TRR
1 L6 [ 1 ek e o
2 200 | 2 AR
3 susmes | g o o d.
4 4104304 | 4 R T
5 samsm0 | 5 g Caoig ok
6 61450 | 6 MR e
7 1303 | 7 LT T )
8 s3sse0s | 8 Boamdie
9 oMTs | 9 9 fe 9
A 10485760 | A A wfa W
B 1153433 | B B o |B n
s | C (el ey
D 13631455 | D D ;D 1
E 14680064 | E E mlE 1
F 157860 | F F w|F 15
[ 5 4 3 2 1
Hexadocimal-decimal fraction conversion
x 0x 00x. 000X
1 00625 000390625 0000244140635
2 01250 000781250 0000488281250
5 01875 001171875 0000752421575
4 03500 001562500 0000976562500
5 03155 001050125 0001220703125
[ 03750 002343750 0001464843750
7 04375 002734375 000170984375
8 05000 003125000 0.001953125000
0 05625 003515625 0002197265625
A 06250 003006250 0002441406250
B 06875 004206875 0002885546875
e 07500 004657500
D 08135 005078125 0003173828135
E 08750 005468750 0000417968750
¥ 05375 005850375 0003862100375
POWERS OF 2 POWERS OF 16
[ a I n
= | 8 1[0
sz | o 8| 1
1024 | 10 s | 2
208 | 11 4008 | 3
4096 | 12 6553 | 4
8192 | 13 106578 | 5
18384 | 14 16777216 | 6
32768 | 15 5. {
56 | 16 4204967206 | 8
Bor | 17 68719476738 | 9
2144 | 18 1000511627776 | 10
1 17503186 044416 | 11
1048576 | 20 2147497671065 | 12
2007152 |21 4503500 627370498 | 13
4104304 |22 72,057 504007 927636 | 14
8388008 | 23 1152921 504608846976 | 15
18777218 | 24
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