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OP-CODE

CATEGORY MNEMONIC | OCTAL FUNCTION TYPE
Load and CRA 140040 0 —=(A) G
Store IAB 000201 [(A)=(B) G
IMA 13 (A)== (EA) MR
LDA 02 (EA) ==(A) MR
SCA* 000041 | (SCTR)=={A) 1116 G
e m}mu
STA 04 (A)==(EA) MR
Arithmetic ADDt1 06 (A) + (EA) ==(A), OV bit==(C) MR
DIV *t 17 | (A) (B]) + (EA) —(A) quotient MR
(B) remainder
IRS 12 (EA) + 1 ==(EA) MR
MPY * 16 | (A)x (EA)—=(A) (B) MR
A = high order, B = low order
SUBtt 07 | (A) = (EA) = (A), OV bit = (C) MR
Logical ANA 03 | (A)A(EA)—=(A) MR
ERA 05 (A)9* (EA)=—=(A) MR
Shift ALR 0416 C] 5
ALSTt 0415 | [AJ—A, s
If A, changes, 1 =(C)
If A, does not change, 0 =(C)
ARR 0406 [-[§| I—-Ej—l 5
ARS 0405 1A '1‘."2—.)5.1_| 5
LGL 0414 5
LGR 0404 r—@ |E—| 5
LLL 0410 S
LLR 012 | [C}—1—A] {8} 5
LLS 11 0411 A, A ek By HBayel| S
If h1 changes, 1 —=(C)
If A, does not change, 0 —(C)
LRL 0400 r@ B 5
LRR 0402 I—@ S
LRS 0401 AT ‘Eh B, r‘ai mh 5
NRM* | 000101 M e
Until U’l.,.]n - :Azj
Transfer of CAS 11 If (A) >> (EA), take next instruction. MR
Control If (A) = (EA), skip next instruction.
If (A)< (EA), skip next two instructions.
JMP 01 EA —=(P) MR
5T 10 | (Pl g= (EA), MR
EA + 1 =(P)
aLN 101100 Skip next instruction if A.,IE £0 G
SLZ 100100 Skip next instruction if .ﬁ.HE 20 G
M 101400 | Skip next instruction if A, = 1 G
SNZ 101040 Skip next instruction if A1-IE 20 G
sPL 100400 SKip next instruction if H1 =0 G
SRC 100001 Skip next instruction if (C) = 0 G




CATEGORY | pupaliuiVe FUNCTION TYPE
Tiansfer of SR1 100020 | Skip next instruction if 551 is off. G
Control SR2 100010 | Skip next instruction if 552 is off. G
(cont) SR3 100004 | Skip next instruction if 53 is off. G
SR4 100002 | Skip next instruction if 554 is off. G
35C 101001 Skip next instruction if (C) =1 G
SSR 100036 | Skip next instruction if G
SS1AS52A 5534554 are off,
555 101036 | Skip next instruction if G
SS1V $52VS53V 554 is on.
551 101020 Skip next instruction if 551 is on. G
552 101010 | Skip next instruction if 552 is on. G
553 101004 Skip next instruction if 553 is on. G
554 101002 Skip next instruction if 554 is on. G
SZE 100040 | Skip next instruction if A, . = 0 G
Input/Output INA 54 | If not ready, no input, take next 10T
instruction.
If ready, and {Jiw]'? =1,
(INB) —(A), and skip next
instruction.
If ready, and (IW), =0,
(INB)V (A)— (A), skip next
instruction.
ocP 14 | (W), . —~(ADB),_,¢ 10T
OTA 74 If not ready, no output, take next 10T
instruction.
If ready, (A) = (OTB),
skip next instruction.
SKS 34 Skip next instruction on sense 10T
condition.
Control ACAtt 141216 | (C) +{A)=(A) G
ADAtt 141206 (A) + 1==(A) G
CHS 140424 | Complement lA]l‘ (A}, G
CMA 140401 One's complement (A) —(A) G
CSA 140320 | (A}, =(C), O (A}, G
ENB 000401 Enable intertupt, G
HLT 000000 Stop computer operation, G
INH 001001 Inhibit Interrupt, G
NOP 101000 Mo operation. G
RCB 140200 0 —=(C) G
SCB 140600 1 =={C) G
SSM 140500 | 1 —(A), G
SSP 140100 1] ---{A},I G
TCA 140407 | Two's complement (A) —=({A) G
ADB = Address bus
C = Carry bit ]
EA = Effective address |
G = Generic instruction '
INB = Input bus
I0OT = 1/0 and test instruction
W = |Instruction word |
MR = Memory reference instruction (index bit, indirect address bit, and sector bit applicable)
OTE = Output Bus
ov = Overflow
5 = Shift instruction
SCTR = Shift counter
( } = Contents of
M = Logical AND
W = Logical OR
a- o = Exclusive OR
* = Optional instruction
t = |mproper divide possible
tt = Overflowpossible



TYPE MR (MEMORY
REFERENCE)

Indirect
Address
Bit (F)

TYPE 10T (1/0 AND TEST)

TYPE $ (SHIFT)

TYPE G (GENERIC)

INDIRECT ADDRESS

FIXED-POINT
SINGLE PRECISION DATA

FIXED-POINT
DOUBLE PRECISION DATA

FLOATING-POINT
SINGLE PRECISION DATA

FLOATING-POINT
DOUBLE PRECISION DATA

WORD FORMATS

773 5,78 _ Iy
J T_
Sector Bit (5)
Op Code
Index Bit (T)
L 5 1 4 | S B S DI i e Pt
1 & 7 1&
b o A e r
Op Code Address
. i i I 1 1 I i [ i 1 J. 1 1
L 1 _ mhl'l o IﬁJ
Op Code MNo. of Places
TR TR N TR T N S U |
" | & ;
Cp Code
FIT S T T N T I
Address
R VR [ VUM T M S WSO Nt T T T
1 2 14
§= ~ :
5i Single Precision Mumber
ign
Prst Word 4
'R N B N R Y R T N B B B
+ 1 2 |ﬁ‘|
i
Sign Most Significant
4 Half of Number
Second Word
T R T IUE W ] N TR T (S L (O Y S
| 14
p S "
Least Significant
are Half of Number
-
i E i L I i i J. i 5 1 1 AL I 1 I
+ & _ ) q - IlEu__II
4 Sign Charocteristic Mast Significant
Part of Montissa
' R TR O ST S T NG S W ihd T S AN TR
: 1 14 4
Least Significant Part of Montissa
F
: PO B N T U-Lmihl_‘_‘_‘_l'm
* Lz i r i —_ A
Sign Characteristic Meast Significant Part
aof Mantisa
J ]_ i | | i L i i1 i i I A L
Mext Most Significant Part of Mantisa
| T W A T NP WY I i BRI S L
";_ 1 16

Least Significont Port of Mantisa



DDP-116 PERIPHERAL DEVICE CODES

CONTROL AND SENSING CODES FOR ASR-33
AND HIGH-SPEED PAPER TAPE
READER/PUNCH

ASCII |HOLLERITH | MAG TAPE
CHARACTER | CODE |CARD CODE| CODE
0 260 0 12!
1 261 1 01
2 262 2 02
3 263 3 03
4 264 a 04
5 265 5 05
6 266 6 06
7 267 7 07
8 270 8 10
9 271 9 11
A 301 121 61
B 302 12-2 62
c 303 12-3 63
D 304 12-4 64
E 305 12-5 65
F 306 12-6 66
G 307 12-7 67
H 310 12-8 70
| 311 12-9 71
J 312 11-1 41
K 313 11-2 42
L 314 11-3 43
M 315 11-4 44
N 316 11-5 45
0 317 11-6 46
P 320 117 47
Q 321 11-8 50
R 322 11-9 51
5 323 0-2 22
T 324 0-3 23
u 325 0-4 24
v 326 0-5 25
W 327 0-6 26
X 330 0-7 27
Y 331 0-B 30
rd 332 0-9 31
Space 240 Blank 20
! 2412 8-6 16
" 2422 | 087 37
$ 2442 11-8-3 53
% 2452 | 12-8-5 75
' 2472 8-4 14
( 2502 | 0-8-4 34
) 2512 | 12-B-4 74
* 2522 | 11.8-4 54
+ 2532 12 60
\ 254 0-8-3 33
= 255 11 . 40
2 256 12-8-3 73
/ 257 0-1 21
: 272 B-5 15
. 273 11-8-2 52
< 2742 11-8-7 57
= 275% B-3 13
> 276 8.7 17
? 2772
[ 3333 11-8-5 55
\ 3344 12-8-6 76
] 3355 | 0-86 36
t 3365 |  12:8-2 72
- 337 12-8-7 77

reader ready

INA  '0004 Input ASCII code if ASR-33
ready

INA 0204 Input binary code if ASR-33
ready

INA 1004 Clear A and input ASCII code if

! ASR-33 ready

INA  *1204 Clear A and input binary code if
ASR-33 ready

OTA 0002 OQutput to paper tape punch if
ready

OTA 0004 Output ASCII code if ASR-33
ready

OTA 0204 ODutput binary code if ASR-33
ready

OCP '0001 Start paper tape reader

OCP '0101 Stop paper tape reader

OCP '0002 Enable paper tape punch

OQCP '0102 Paper tape punch power off
OCP '0004 Enable ASR-33 in input mode
OCP '0104 Enable ASR-33 in output mode

S5KS '0001 Paper tape reader is ready
SKS '0002 Paper tape punch is ready
SKS 0102 FPaper tape punch is enabled
SKS '0004  ASR-33 ready in ASCIl mode
SKS '0104 ASR-33 not busy

SKS '0204 ASR-33 ready in binary mode
SKS '0504 ASR-33 input not stop code

INA 0001 Input if paper tape reader ready
INA 1001 Clear A and input if paper tape

SUMMARY OF DAP-116 PSEUDO-OPERATIONS |

OPERATION
MNEMONIC MEANING
s Op code set by program
BCI Binary coded information
BES Block ending with symbol
B5S Block starting with symbol
B5Z Block storage of ZERQs
CALL Call subroutine Il
COMN Put in common storage ]
DAC Define address constant
DEC Decimal to binary
END End of source program
EQU Equals
LIST Generate listing
MOR Mare
NLST Mo listing
ocT Octal to binary
ORG Origin
POOL Establish pool table
PZE Plus ZERD |
REL Relocatable mode [
SUBR Subroutine entry point

o on e a3 B

NOTES:
1. When writing magnetic tapes in even parity

(BCD) mode, 00, is written as 12,; con-
versely when reading in even parity, IZB is

read as DDE.

. Upper case characters on ASR-33

Upper case VT on ASR-33
Upper case FORM on ASR-33 -
Upper case M on ASR-33

Not on ASR-33

ASR-33 FUNCTION CONTROLS

FUNCTION OCTAL CODE
Bell 207
Line Feed 212
Return 215
X on 221
X off 223
Rub out 377




OF CODE
OCTAL |MNEMONIC INSTRUCTION TYPE -ﬁimd;:];
0l IMP Unconditional Jump MR 1.7
0z LDA Load A MR 3.4
03 ANA AND to A MR 3.4
04 STA Store A MR 3.4
05 ERA Exclusive OR to A MR 34
06 ADD Add MR 3.4
o7 sue Subtract MR 34
10 J5T Jump and Store Location MR 5.1
11 CAS Compare Memory and A MR 5.1
12 IRS Increment, Replace Memory and Skip MR 5.1
13 IMA Interchange Memory and A MR 5.1
14 OCP Output Command Pulse 10T 3.4
16 MFPY * Multiply * MR 9.5 .
17 DIV* Divide* MR 17.9 (max)
34 SKS Skip If Ready Line Set 10T 34
54 INA Input to A 10T 5.1
74 OTA Output from A 10T 5.1 :
0400 | LRL Long Right Logical Shift 1s 1.7 + 0.34N .
0401 LRS Long Arithmetic Right Shift 5 1.7 + 0.34N
0402 LRR Long Right Rotate 5 1.7 + 0.34N
0404 LGR Logical Right Shift s 1.7 + 0.34N
0405 ARS Arithmetic Right Shift 3 1.7 + 0.34N
0406 ARR Logical Right Rotate S 1.7 + 0.34N
0410 LLL Long Left Logical Shift 1 1.7 + 0,34N
0411 LLS Long Arithmetic Left Shift S 1.7 + 0.34N
412 LLR Long Left Rotate S 1.7 + 0.34N
0414 LGL Logical Left Shift 5 1.7 + 0.34N
0415 ALS Arithmetic Left Shift 5 1.7 + 0,34N
0416 ALR Logical Left Rotate 5 1.7 + 0.34N
000000 HLT Hailt G
000041 SCA®* Shift Counter to A™ G 1.7
000101 NRM * Normalize* G 2.04 + 0.34N
000201 IAB Interchange A and B G 1.7
000401 ENB Enable Interrupt G 1.7
001001 INH Inhibit Interrupt G 1.7
100001 SRC Skip If C Reset G 1.7
100002 SR4 Skip If Sense Switch No. 4 Reset G 1.7
100004 SR3 Skip If Sense Switch No. 3 Reset G 1.7
100010 SR2 Skip If Sense Switch No. 2 Reset G 1.7
100020 SR1 Skip If Sense Switch No. 1 Reset G 1.7
100036 SSR Skip If All Sense Switches Reset G 1.7
100040 SZE Skip If A Zero G 1.7
100100 SLZ Skip If LSB A Zero G 1.7
100400 SPL Skip If A Sign Plus G 1.7
101000 NOP Mo Operation G 1.7
101001 SSC Skip If C Bit Set G 1.7
101002 554 Skip If Sense Switch No. 4 Set G 1.7
101004 553 Skip If Sense Switch No. 3 Set G 1.7
101010 552 Skip If Sense Switch No. 2 Set G 1.7
101020 551 Skip If Sense Switch No. 1 Set G 1.7
101036 555 Skip If Any Sense Switch Set G 1.7
101040 SNZ Skip If A Non-Zero G 1.7
101100 SLN Skip If LSB of A Non-Zero G 1.7
101400 SMI Skip If A Sign Minus G 1.7
140024 CHS Change Sign of A G 1.7
140040 CRA Clear A G 1.7
140100 sSSP Set A Sign Plus G 1.7
140200 RCB Reset C Bit G 1.7
140320 CSA Copy Sign to C Bit and Set A Sign Plus | G 1.7
140401 CMA Complement A G 1.7
140407 TCA 2's Complement A G 1.7
140500 SSM Set A Sign Minus G 1.7
140600 SCB Set C Bit G 1.7
141206 ADA Add One to A G 1.7
141216 ACA Add C to A G 1.7

* Optional (part of high-speed arithmetic option)

N = Number of shifts
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