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RADIX 50 REPRESENTATION SYS I EM

Radix 50 representation condenses 6-character symbols into 32 bits. The REFERENCE CARD

symbol characters are subscripted in the following manner
S6Ss54535;S, (Including the DECsystem-107

Determine the octal code (O,)) for each character and use the following
formula to generate the 503 representation.

((((Og * 50)+ Og) * 50 +0g) # 50 + 03) * 50 + 0,) = 50 + 0,

OCTAL CODES
Second Octal Digit
0 1 2 3 45 6 7
0 null |O |1 |2 |34 ]6
, 7 819 |A|[B|C|DJ|E
First
Octal 2 E G|H|I |J|K|[L|[M
Digit 5
3 N Q1P QRIS |T}|U
4 \% WIX|Y|Z]|e|S|% t




DEVICE MNEMONICS

The items appearing in blue are KI10 bits only.

SLCOND AND
THIRD OCTAL
00 04 10 14 20 24 30 34 40 44 50 54 60 64 70 74
ST APR 16,10 }m 10 D[ 10 0atof10 an10[10 2010] T T ’ 10 [ ouiof1o K10 10 DK10
0| cpa  PI | PAG* cCI | cCI2 | ADC | ADC2 | DLB  DLC | CLK | CLK2
CINTRA PRIODRITY K110 POP- 8,9 . X ANALOG-DIGITAL|ANALOG-DIGITAL| REAL REAL
PROCESSOR NTERRUPT PAGING ; INTERFACE INTERFACE CONVERTER CONVERTER PDP - 11 DATA LINK TIME CLOCK [ TIME CLOCK
o fl."} 60 "O CP'O‘E 4616 626)6 646(6,10 340[8,10 340(10 X110 10 xof10 CRIO|10 CRIO|10 [ oL0 |10 RC10[10 RC10
0 10 10 LP10] 10 vPIo[10 VP10
1 PTP PTR CoP CDR TTY LPT DIS DIS2 PLT PLT2 CR CR2 | DLB2* DLC2 DSK | DSK2
‘m“}nw! NNl " ‘B\‘\YIM:i;.; ER| CARD PUNCH ﬁCARD READER | %{OLNESTOVI;E LINE PRINTER I DISPLAY DISPLAY PLOTTER PLOTTER CARD READER | CARD READER POP— 11 DATA LINK DISK / DRUM DISK /DRUM
1'n.‘r. 136(6 | 55116 | 516 ?I‘ Gp‘g 10 DC1010 oc1o(10 /P10{10 RP10]10 RP10{10 RP10 |10 RH1D |10 RH10
e LPY
2 DC DC2 utc UTS = MTC MTS MTM! | LPT2!| DLS DLS2 = DPC | DPC2 | DPC3 | DPC4 | RMC* RMC2
L) DATA DATA LINE DATA LINE | DISK PACK DISK PACK DISK PACK DISK PACK DATA DATA
CONTRO CONTROL DECTAPE MAGNETIC !{PE LINE FRINTER SCANNER SCANNER 1 SYSTEM SYSTEM SYSTEM SYSTEM CONTROL | CONTROL
6 630 | 10 I TD\OTIC‘ T010{10 T™MIO 10 ™I0
3 | DCSA  DCSB DTC DTS | DTC2 DTS TMC  TMS | TMC2 TMS2 |
DATA COMMUNICATION DECTAPE DECTAPE MAGNETIC TAPE MAGNETIC TAPE }
T I [ 0 0510[10 0510
4 ; DSS DSI DSS2  DSI2
J SINGLE SYNCHRONOUS | SINGLE SYNCHRONOUS
1 LINE UNIT LINE UNIT
| |
5 | | |
| | - i B | - ;
! 1
6 |
 E— L
7 ‘
| | I 1
CODES IN THIS SECTION RESERVED FOR USER SPECIAL DEVICES K110 UNRESTRICTED CODES K110 UNRESTRICTED CODES
RESERVED FOR USERS RESERVED FOR DEC
% !N THE PDP-6 THESE CODES ARE USED FOR OTHER DEVICES 1 FOR A THIRD LINE PRINTER USE CODE 230
010 DRUM PROCESSOR
160 —=7,8 INTERFACE
DISK FILE [DF) 24 |
1 i
DEVICE CODE Used with PDP—6 L3 646 1 Option number for POP-6
T . T — ; i prerm— Used with PDP- 10— 10 LP10——option number for POP-10
INSTRUCTION| 1 | 1 1 acTat BisiT sctaL Blei Sar o J 1 LPT et e e
WORD - | —l : | - | - . | - . msagcu,v) - | . % - Device shosecodesT24 1 |\ g I___uw.u..i: for device code 128
i
| i
WORD FORMATS
BASIC INSTRUCTIONS
INSTRUCTION CODE AF |7 % y
(INCLUDING MODE) i
0 89 12 13 14 17 18 35
IN—OUT INSTRUCTIONS
T
I DEVICE CODE | b § Y
[
0 i 3 9 10 12 13 14 17 18 35
PC WORD
FLAGS 00 0 0 C PC
I I |
0 12, 13 17 18 35
| s =
T T T T T T T T e e e e e __
| ——i=n
|
* : FIRST ADORESS FLOATING
CARRY CARRY | FLOATING USER . - NO WDISABLE BYPASS IN
OVERFLOW 0 1 OVERFLOW L USER IN-OUT PUBLIC T:IHH%.I‘TE TRAP 2 [ TRAP 1 U:‘L%E'R DIVIDE K110 EXECUTIVE MODE
0 1 2 3 4 5 6 7 8 9 10 n 12



BLT POINTER {XWD}

DESTINATION ADDRESS
35

SOURCE ADDRESS
1718

BLKI/BLKO POINTER, PUSHDOWN POINTER, DATA CHANNEL CONTROL WORD {IOWD}

— WORD COUNT ADDRESS-1
17 18 35
BYTE POINTER
POSITION A SIZE S } 7 X Y
0 56 112 13 14 17 18 35
BYTE STORAGE
S 8i7s ——————— P BITS {HARDWARE ) —]
BYTE NEXT BYTE |
35-P-5-1 35-P835- P+ l 35
ga BIT (SOFTWARE)

The MACRO POINT pseudo-op defines the b bit as the right-most bit number of the byte.

PAGE MAP WORD

DATA FOR EVEN NUMBERED VIRTUAL PAGE DATA FOR ODD NUMBERED VIRTUAL PAGE
[ [ PHYSICAL PAGE PHYSICAL PAGE
4 P L4 | 5 X ADDRESS BITS 14-26 A P 5 W X ADDRESS BITS 14-26
17 18 19 20 2 22 23 35

0o 1 2 3 4 5

PAGE FAIL WORD

[ VIRTUAL PAGE

FAILURE TYPE

35

‘10 ADDRESS BITS i8-26
0 8 9 17 n
fEbrnoe & aaso, s s [0 4 W[5 7
FIXED POINT OPERANDS
’23“ BINARY NUMBER (TWOS COMPLEMENT)
0! 35
LOW ORDER WORD IN DOUBLE LENGTH FIXED POINT OPERANDS
f{f" LOW ORDER HALF OF BINARY NUMBER (TW0S COMPLEMENT )
35

01

FLOATING POINT OPERANDS
FRACTION (TWOS COMPLEMENT)

koo EXCESS 128 EXPONENT
35

- (OMES COMPLENENT)

1-

0 1 89

The items appearing in blue are K110 word formats only.



LOW ORDER WORD IN SOFTWARE DOUBLE LENGTH FLOATING POINT OPERANDS

EXCESS 128 EXPONENT-27
IN POSITIVE FORM

LOW ORDER HALF OF FRACTION (TWOS COMPLEMENT)

35

LOW ORDER WORD IN HARDWARE DOUBLE LENGTH FLOATING POINT OPERANDS

0 LOW ORDER EXTENSION OF FRACTION (TWOS COMPLEMENT)
0 1 35
KA10 ONLY WORD FORMATS
CONOPI, Conditions Out, Priority Interrupt
INITIATE DEACTIVATE ACTIVATE
INTERRUPTS Pl Pl
ON \
|
CLEAR | CLEAR DISABLEIENAGLE CLEAR | ] torn [ urn [\
POWER | PARITY | o oot oooR Pl ON OFF SELECT CHANNELS FOR BITS 24,25,26
FAILURES EAROR INTERRUPT SYSTEM SELECTED CHANNELS
FLAG | FLAG X P f 1]2]3L4]516|7
18 19 0 T2 22 23 24 25 2 27 28 29 30 31 32 1 33 34 35
CONI PI, Conditions In, Priority Interrupt
PARITY ERROR
INTERRUPT
ENABLED
POWER | PARITY / INTERRUPT IN PROGRESS ON CHANNELS Pl CHANNELS ON
FAILURE| ERROR ACTIVE
1 ] 2 | 3 ] 4 ] 5|6 |7 ' | 2 | 3 | 4 |5 |6 |1
18 19 20 21 22 23 1 24 25 2 | 27 28 291 30 3 321 33 34 35
CONO APR, Conditions Out, Arithmetic Processor
CLEAR CLEAR CLEAR CLEAR CLEAR
PUSHDOWN MEMORY NONEXISTENT FLOATING OVERFLOW
OVERFLOW PROTECTION MEMORY OVERFLOW |
\ FLAG‘ l '
\ cLEsR b ek \ DISABLE| ENABLE cEnt 015ABLE | enagLE f DISABLE | ENABLE / PRIORITY
LL ADDRESS X LEAR FLOATING OVERFLOW IN UPT
iy L8 BREAK mrcé%gupr S | QT INTERRUPT ASISIGNMEINT
1
18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 15
CONI APR, Conditions In, Arithmetic Processor
PUSHOOWN MEMORY NONEXISTENT CLOCK FLOATING FLOATING OVERFLOW OVERFLOW
OVERFLOW PROTECTION MEMORY INTERRUPT OVERFLOW OVERFLOW INTERRUPT
FLAG ENABLED INTERRUPT ENABLED
* *x_\x = / [/ ENABLED & / [ *
\ \ / / \ / / / PRIORITY
USER |ADDRESS cLocK TRAP INTERRUPT
IN-OUT | BREAK OFFSET ASSIGNMENT
| |
18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35

The items appearing in blue are KI10 word formats only.

*These bits request interrupts.



KI10 ONLY WORD FORMATS

CONOPI, Conditions Out, Priority Interrupt
DROP PROGRAM
INITIATE DEACTIVATE ACTIVATE
REQUESTS ON
SELECTED IONNTERRUPTS Pl Pl
CHANNELS ! \ /
8
CLEAR | CLEAR DISABLEIENABLE \ CLERE | |runn Torn [\ /
Fpowgn anr; PARITY. ERROR Pl ON OFF SELECT CHANNELS FOR BITS 22, 24, 25,26
AILURE| ERRO
SYSTEM SELECTED CHANNELS
FLAG | FLaG | NTERRUPT 1 | LI I S 2 - -
18 19 20 | 2 22 23 24 % 26 27 28 29 | 30 31 32 33 34 35
CONI PI, Conditions In, Priority Interrupt
INST DATA WRITE ADORESS|ADDRESS | EXEC USER PAR NXM PROGRAM REQUESTS ON CHANNELS
FETCH FETCH sTOP BREAK | PAGING | PAGING STOP sToP
' |2 | 3 | 4 | 5|6 |7
0 1 2 3 4 5 6 7 8 9 10 TR 13 14 T 15 16 17
PARITY ERROR
INTERRUPT
ENABLED
f
POWER | PARITY / INTERRUPT IN PROGRESS ON CHANNELS Pl CHANNELS ON
FAILURE| ERROR ACTIVE
1 | 2 | 3] 4| 5|6 |7 '\ |2 | 3] 4 |5 |6 |1
18 19 20 21 22 23 | 24 25 26 | 21 28 29 ! 30 31 32 | 33 34 35
CONO APR, Conditions Out, Arithmetic Processor
CLEAR
NONEXISTENT
MEMORY
reser | SRR [ oisasie | enaie oisaste | ense D‘S““éfolc‘,("“’“ o i PRIORITY INTERRUPT | PRIORITY INTERRUPT
TIMER | IN-OUT | TIMER | TIMER | AUTO RESTART INTERRUPT CLocK PAGE ASSIGNMENT-ERROR | ASSIGNMENT-CLOCK
DEVICES L | FAILURE | | I L
18 19 20 21 22 23 24 25 26 27T 28 29 30 3y R 33 34 35
CONI APR, Conditions In, Arithmetic Processor
MAINTENANCE
MODE
/
MEM Ml CONSOLE
OVERLAP uA:“A PROG | DATA COP:)S&LE H::TZ :AA:GH:; P?::R "fgﬁ'" SENSE SWITCHES
oisasLe | MANUAL | osapie| Lock | M 12 4 3 4 |5 | 6
0 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17
PARITY LOCK
ERROR INTERRUPT NONEXISTENT
INTERRUPT ENABLED MEMORY
* ENABLED * / * * * /
e | pariTy TweR | powen | AUTO . I aus / PEIORITY INTERRUPT | PRIORITY INTERRUPT
OUT | ERROR ENABLED | FAILURE [RESTART i SSlGNMENT-:ZRROR ASSlG:IMENT—lCLOCK
]
18 19 20 21 22 23 24 25 26 27 28 29 1 30 3 32 33 4 35

*These bits cause interrupts.




DATAO APR,

Maintenance Data Out, Arithmetic Processor

WRITE TURN OFF K TURN ON
EVEN |
PARITY SPEED N?ARGINS
L2 22 23 J 24 L\\
————————— ~
= S
MARGIN . MARGIN
ADDRESS FUNCITIONS VALUE
7 8% _ 13 17 21 24 30 35
- O
C =
TURN OFF TURN ON
VOLTAGEIMARGINS
7 8
DATAO PTR, Operating Data Out, Console
INST DATA WRITE ADDRESS| EXEC USER
FETCH FETCH BREAK | PAGING | PAGING
I
i 0 1 2 3 L) 5 __6__J 1 8
| e
i r
ADDRESS SWITCHES
0 6 14 35
CONO PAG, Conditions Out, Paging
EXECUTIVE AC PAGE TABLE
STACK POINTER RELOAD COUNTER
i) 1 | 1 l 1 i | 1 | il 1 | 1
18 19 20 T 21 22 23 | 24 25 26 | 21 28 29 | 30 31 32 133 34 35
CONI PAG, Conditions In, Paging
EXECUTIVE
F VIRT WORD PAGE TABLE
COMPLEMENT 0 UAL PAGE NUMBER AORESS i REICAG dalinen
1 1 l Ik | 1 1 1 i 1 | 1
18 19 201 21 22 23 | 24 25 26 27 28 29 30 31 32 1 33 34 35
DATAO PAG, Conditions Out, Paging
USER
LOAD USER FAST SMALL |ADDRESS
e uEuoR b USER BASE ADDRESS
1 ENABLE ! 1 i 1 1 1 ! 1 1 | i
0 1 2 3 4 5 | ¢ 7 g8 I 9 0 11 12 13 14 s e 17
LOAD TRAP
Lo Ly EXECUTIVE BASE ADDRESS
1 | 1 1 i 1 1 1 1 1 | 1
18 19 20 21 22 23 | 24 25 26 |W 27 8 29 | 30 3 2 133 34 35

The items appearing in blue are KI10 word formats only. |

A




INSTRUCTION SET

E
e Negative
MOV e Magnitude to AC
e Swapped Immediate to Ac
no effect to Memory
Right] JRight| | Ones to Self
Ko Left I © \Left } Zeros
Extend sign
BLock Transfer

EXCHange ac and memory

LoaD Byte into ac

use present pointer
DePosit Byte in memory

Increment pointer

ADD

SUBtract

MULtiply

Integer MULtiply .

D1Vide Immediate

Integer DIVide to Memory

and Round- ! ¥© Both

AdD ~

Floating SuBtract Long
MultiPly to Memory
DiVide to Both

Floating SCale

Double Floating Negate
Unnormalized Floating Add

Increment Byte Pointer FIX
FIX and Round
PUSH down} ! - "LoaTand Round
POP up and Jump ( AdD
2 SuBtr
Jouble Floating S
Zeros Loguliio i MultiPly
Ones DiVide
Ac (E o
SET ©1 Memory Double MOV { B L4~
| e Negative | | to Memory
Complement of Ac
Complement of Memory AC . 1 SubRoutine
- o] A€ Immediate and Save Pc
AND with Complement of Ac Memory and Save Ac
inclusive OR | | with Complement of Memory [ | Both and Restore Ac
Complements of Both if Find First One
Inclusive OR on Flag and CLear it
eXclusive OR Jumpd ©" OVerflow (JECL 10,)
EQuiValence PYon CaRrY 0 (JFCL 4.)
on CaRrY 1 (JFECL 2)
. on CaRrY (JFCL 6.)
SKIP if memory Jess on Floating OVerflow (JFCL 1,)
JUMP if ac Equal and ReSTore
Add One to memory and Skip Less or Equal and ReSTore Flags (JRST 2,)
) : B if ) and ENable pichannel (JRST 12)
Subtract One from | | ac and Jump Always
Iinmediate Greater HALT (JRST 4,)
Compare Ac] T e } and skip il AC= | Greater or Equal PORTAL (JRST 1,)
with Memory
Not equal eXeCuTe
: MAP
- _ | Positive
Add One to Both halves ot ac and Jump if Negative DATA
BLocK In
Arithmetic SHift . Out
Logical SHift {Cumbmed ORI RnK in and Skin if all masked bits Zero
ROTate P some masked bit One
with Direct mask never

Test ac ard skip

Right with & set masked bits to Ones

Left with £

No modification
with Swapped mask | | set masked bits to Zeros

Complement masked bits

if all masked bits Equal 0
if Not all masked bits equal 0
Always

NOTE: The instructions in blue are KI10 instructions that are unzssigned on the KA10.




ASCII CHARACTER SET
ASCII-1968 { ANSI X3.4—1968)

To obtain octal ASCII, decimal ASCII, or DECsystem-10 SIXBIT representation of a character, add
the row value to the column value.

Column 00 (1020|3040 |50 |60 |70 } SIXBIT octal
Rowva'"e 000 |008 | 016 | 024 | 032 | 040|048 | 056 | 064 | 072 | 080 [088 | 096 [104 [112] 120 } decimal ASCII
Value 000 {010 | 020. | 030 | 040 | 050|060 |070 | 100 | 110|120 [130] 140 [150 [160| 170 } octal ASCII

0 NUL|BS |DLE |CANfspace| ( (O [ 8 | @ | H | P | X fgrae| h |p X

1 SOH [HT |DC1 |EM | ! y v o lalt oy | alil|al v

2 STX |LF |DC2 [SuB | » *J2: BT | R|Z| b |j|r z

3 |erx|vr|pes [Esc | # |+ [3 ]| |c ks |t | |x|s]{

4 EOT|FF |DC4 |[FS |8 |, 4|l <|D L | T |\ | d |1 |t [

5 ENQ|CR INAK|GS | % |- |s|=|E MU |l | e |m]|u }

6 ACK [SO |SYN |RS | & 6| >|F [NV D] [n|v|Eo

7 BEL [SI |ETB [US Japos [/ |7 |72 [ G |O | W [ & [o |w]| DEL

<—— 64 character graphic subset ———&
- 95 character graphic subset ———

Differences in the ASCII Standard
Octal (ASCII 1953)  ASCII 1968

136 t ~  (circumflex)
137 - _ (underline)
176 ESC ~
NUL NULL DLE  DATA LINK ESCAPE (1P)
SOH START OF HEADING (tA) DCI1 DEVICE CONTROL 1 (tQ)
STX START OF TEXT (tB) DC2 DEVICE CONTROL 2 (tR)
ETX END OF TEXT (1C) DC3 DEVICE CONTROL 3 (tS)
EOT END OF TRANSMISSION (1D) DC4 DEVICE CONTROL 4 (STOP) (1T)
ENQ ENQUIRY (1E) NAK NEGATIVE ACKNOWLEDGE (tU)
ACK ACKNOWLEDGE (1F) SYN  SYNCHRONOUS IDLE (1V)
BEL BELL (1G) ETB END OF TRANSMISSION BLOCK (1W)
BS BACKSPACE (tH) CAN  CANCEL (tX)
HT HORIZ. TABULATION (1) EM END OF MEDIUM (1Y)
LF LINE FEED (1J) SUB SUBSTITUTE (1Z)
VT VERT. TABULATION (1K) ESC ESCAPE (1)
FF FORM FEED (1L) FS FILE SEPARATOR (1))
CR CARRIAGE RETURN (1M) GS GROUP SEPARATOR (1])
SO SHIFT OUT (1N) RS RECORD SEPARATOR (11)
SI SHIFT IN (tO) us UNIT SEPARATOR (t+)

DEL  DELETE (RUBOUT)

On most teleprinters, the t x character is produced by depressing the CTRL key and at the same time de-
pressing the x character key.

NOTES

1. SIXBIT is not part of any ASCII standard. It is used by DECsystem-10 programs as a code compression
technique for the 64 character graphic subset of ASCII.

(=]

Teleprinters manufactured by Teletype Corporation, Skokie, Illinois, have used codes 175 (ALT) and
176 for ESC. Programs may forgo the use of } (175) and ~ (176) in order to use these codes as ESC on
older teleprinters.

3. ASCII is a seven bit character code with an optional odd parity bit (200) added for many devices. Pro-
grams normally use just seven bits internally; the 200 bit is either stripped or added so the program will
operate with either parity or non-parity generating devices.

4. ISO Recommendation R646 and CCITT Recommendation V.3 (International Alphabet No. 5) is identi-
cal to ASCII except that number sign (043) is 1epresented as £ instead of # and certain characters are
reserved for national use.



BN -

s =

18

36

72
144
288
576
152
305
611
223
446
893
786
573

-d47

295
59t
183
366

ERGwan-—

128

256

512

1 024

2 048

4 096

8 192

16 384

32 768

65 536

131 072

262 144

524 288

1 048 576

2 097 152

4 194 304

8 388 608

16 777 216

33 554 432

67 108 B64

134 217 728

268 435 456

536 870 912

1 073 741 B24

2 147 483 648

4 294 967 296

8 589 934 592

17 179 869 184

34 359 738 368

68 719 476 736

137 438 953 472

274 877 906 944

549 755 813 888

1 099 511 627 776

2 199 023 255 552

4 398 046 511 104

8 796 093 022 208
17 592 186 044 416
35 184 372 088 832
70 368 744 177 664
140 737 488 355 328
281 474 976 710 656
562 949 953 421 312
125 899 906 842 624
251 799 813 685 248
503 599 627 370 496
007 199 254 740 992
014 398 509 481 984
028 797 018 963 968
057 594 037 927 936
115 188 075 855 872
230 376 151 711 744
460 752 303 423 488
921 504 606 B46 976
843 009 213 693 952
686 018 427 387 904
372 036 854 775 808
744 073 709 551 616
488 147 419 103 232
976 294 838 206 464
952 589 676 412 928
905 179 352 825 856
810 358 705 651 712
620 717 411 303 424
241 434 822 606 848
482 869 645 213 696

®NO DA WN - O
I -

~5w
w

124
13

14
155
16

17
186
19

20
217
22

23

24 8
25

26
279
28
29
30 10
31

32
331
34
35
36 12
37
38
3913
40
41

43
44
45 15
46
a7
48 16
49
50
5117
52
53
54 18
55
56
57 19
58
59
60 20
61
62
63 21

65
66 22
67

69 23
70
71
72 24

1.0

025
0125
0062
0031
0015
0007
0.003
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0000
0000
G 00u
0000

POWERS OF TWO AND EIGHT

25
625
812
906
953
976
488
244
122
061
030
015
007
003
001
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000

000
000
000
000
000
oo
000

25
125
562
281
140
070
035
517
258
629
814
907
953
476
238
119
059
029
014
007
003
001
000
000
000
000
000
000
000
000
000

000
000
000
000
000

000

000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

25

625
312
156
578
789
394
697
348
674
837
418
209
604
802
901
450
725
862
931
465
232
116
058
029
014
007
003
001

000
000
000
000
000
000
000
000
000

000

000
000
000
000

000
000
000
000

000
000
000
000
000
000
000
000
000

25
125
062
531
265
632
316
158
579
289
644
322
161
580
290
645
322
661
830
415
207
103
551
275
637
818
909
454
227
113
056
028
014
007
003
001
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

25
625
812

406 :

203
101
550
775
387
193
596
298
149
574
287
643
321
660
830
915
957
978
989
494
747
373
686
843
421
210
105
552
776
888
444
222
111
055
027
013
006
003
001
000
000
000
000
000
000
000
000
000
000
000
000
000

5

125
562
781
390
695
347
923
161
230
615
307
653
826
313
456
228
614
807
403
701
350
675
837
418
709
354
427
713
356
178
089
044
022
511
755
377
938
469
734
867
433
216
jo8
054
027
013
006
003
001
000
000
000

25
625
312
656
828
914
957
478
739
869
934
467
733
366
183
091
545
772
886
443
721
860
430
715
357
678
839
419
209
604
302
151
575
787
893
446
723
361
680
840
420
210
105
552
776
388
694
847
423
211

25
125
062
031
515
257
628
814
407
703
851
425
712
856
928
464
232
616
808
404
202
601
800
400
700
850
925
462
231
615
807
903
951
475
737
868
434
217
108
054
527
263
131
065
032
516
758

25
625
812
906
453
226
613
806
903
951
475
237
118
059
029
014
007
003
001
500
250
125
062
031
515
257
628
814
907
953
976
988
994
497
248
624
312
156
578
789
894
947
473
236

25
125
562
281
640
320
660
830
915
957
478
739
869
434
717
858
929
464
232
616
308
654
827
913
456
228
614
807
403
201
100
550
275
137
068
034
017
508
254
627
813

5

625
312
156
078
039
519
759
379
689
844
422
711
355
677
338
169
084
042
021
510
755
377
188
094
547
773
886
443
221
610
805
402
201
600
300
150
575

25
125
062
531
765
882
941
970
485
242
621
810
905
452
726
363
181
590
295
647
823
411
205
602
801
400
700
850
425
712
356
678
339
169
084

25
625
812
406
703
351
675
337
668
334
667
333
166
583
791
395
697
848
924
962
981
490
745
372
186
093
546
273
136
068
534
767

25
125
562
781
830
945
472
236
618
809
404
702
851
925
962
481
240
120
560
280
640
320
160
580
290
645
322
161
080

25
625
312
656
328
164
082
541
270
135
567
783
391
695
347
173
086
043
021
010
005
002
001
500
250
625

25
125
062
031
01s
507
253
626
813
906
953
976
988
994
497
748
874
437
718
359
679
339
169

25
625
812
906
953
476
738
369
684
342
171
085
542
271
135
567
283
641
820
910

25
125
562
281
140
570
285
142
571
785
392
696
848
924
962
981
490

25
625
312
156
578
289
644
822
411
205
102
051
025
512

25

125
062
531
265
132
566
783
391
695
847

5

25

625

812 5

406 25

203 125
601 562 5
800 781 25
900 390 625



OCTAL-DECIMAL CONVERSION TABLE

Bits Bits Bits Bits Bits Bits
18-20 21-23 24-26 27-29 30-32 33-35
Oct Dec Oct Dec Oct  Dec Oct Dec | Oct Dec | Oct Dec
0 0 0 0 0 0 0 0 0 0

100000 32768 10000 4096 | 1000 512 100 64 | 10 8
200000 65536 ( 20000 8192 | 2000 1024 | 200 128 | 20 16
300000 98304 | 30000 12288 [ 3000 1536 | 300 192 | 30 24
400000 131072 | 40000 16384 | 4000 2048 | 400 256 | 40 32
500000 163840 | SO000 20480 | 5000 2560 | 500 320 | 50 40
600000 196608 | 60000 24576 | 6000 3072 | 600 384 | 60 48
700000 229376 | 70000 28672 | 7000 3584 | 700 448 | 70 56

RN AL —O
B =

Octal to Decimal
For each position of the octal number. locate the octal digit and its decimal equivalent. Add
the decimal equivalents to obtain the decimal number.

Example: 53702, =74

50000, = 20480,

3000, = 1536,

700, = 448,

00y = 00,
5o 9

2 20

537024 = 224066,
Decimal to Octal
Locate the decimal number. or the next lower decimal nymber if the desired number is not
found. in the table. Record the octal equivalent. Subtract'the decimal number appearing in
the table from the original decimal number. Using the difference obtained. repeat the process
and add the octal numbers obtained until the entire number is generated.

Example: 22466, =%

20480,, = S0000, 22466
Subtract 20480

1986

1536, = 3000, 1986
Subtract 1536

450

448,, = 700, 450
Subtract 448

Subtract

ol

22466[0 = 537()2K

CARD CODES
(ANSI X3.26-1970)

Zone | 12 12112 12 12 12
1 1 11 1
0 0 0 0 0
Digit 9 9 9 9 9 9
& 0 | space { | }
1 Al) |/ a i |~ SOH| DC1
2 B [K|S|2 b o[k |s STX | DC2 SYN
3 C|L|T]3 c |t ETX| DC3
4 D |M]|U|4 d [m [u
S E [N |V]S e |n |v HT LF
6 F [0 |W[|6 f o |w BS |[ETB
7 G |P |X]|7 e |p [x DEL ESC | EOT
8 H[Q |Y]|8 h |q |v CAN
9 I |[R|Z]|9 i|r |z
8-1 grave EM NUL |DLE
82 ([ |1 |©
83 |. |S |, |# VT
84 | < |* |%|@ FF | FS DC4
8s [ | |’ CR |GS | ENQ | NAK
86 [+ | |>]= SO [RS | ACK
87 | || |” SI US | BEL | SUB
NOTES

To determine the card punch for a particular character, locate the character
in the table and read the corresponding zone punch and then digit punch.
For example, the card punch for a % is 0-8-4.

To obtain the character corresponding to a particular card punch, locate the
junction of the zone punch and the digit punch. For example, the character
corresponding to the card punch 12-119is .

Slots that do not contain characters represent card punches for which there
are no ASCII equivalents.

The end-of-file card is one containing 12-11-0-1-6-7-8-9 in column 1.

INSTRUCTION CODES
~o [ v T2 37 4+ [ 5 ] 6 | -7

00— [(ILLEGAL) T T I T I I I
o1 USER DEFINED UUO'S
02- (UNIMPLEMENTED USER OPERATIONS)
03—
04— | CALL INIT LEFT FOR SPECIAL MONITORS CALLI
05- | OPEN TTCALL RESERVED FOR DEC RENAMIEE | IN ouT
06— | SETSTS STATO |GETSTS|STATZ | INBUF OUTBUE | INPUT ouTPUT
07 | CLOSE RELEAS |[MTAPE |UGETFE | USETI USETO LOOKUP | FNTER
10— | UJEN
1| DFAD DESB DEMP | DFDV
12 DMOV DMOVN | FIX DMOVEM] DMOVNM | FIXR FLTR
13- | UFA DFN FSC 1BP ILDB LDB IDPB DPB
14— | FAD -L -M -B FADR -1 -M -B
15— | FSB -L -M -B FSBR -l -M -B
16 FMP -L -M -B FMPR -1 -M -B
17— | EDV -L -M -B FDVR -l -M -B
20— | MOVE -1 -M -S MOVS -1 -M S
21— [MOVN -l -M -S MOVM -1 -M S
22— | IMUL -l -M -B MUL -l -M -B
23— [ IV -1 -M -B DIV -1 -M -B
24— | ASH ROT LSH JFFO  |ASHC ROTC LSHC
25— | EXCH BLT AOBIP [AOBJN [JRST JECL XCT MAP
26— |PUSHJ PUSH POP POPJ JSR ISP JSA JRA
27 ADD -1 -M -B SUB -1 -M -B
30— [CAI -L -E -LE -A -GE -N -G
31— |[CAM -L -E -LE -A -GE -N i
32— [JUMP -L -E -LE -A -GE -N 5
33— |SKIP -L -E -LE -A -GE -N N
34— |A0) L A -LE -A N G
35— |A0S -L £ -LE -A N G
36— |S0) -L -E LE A N G
37— |s0s L E LE A N 5
40— [SETZ -1 -M -B AND -1 -M -B
41— [ANDCA -1 -M -B SETM -1 -M -B
42— [ANDCM -l -M -B SETA -l -M -B
43— [XOR -1 -M -B IOR -1 -M -B
44— |ANDCB -1 -M -B EQV -l -M -B
45— [SETCA -1 -M -B ORCA -1 -M -B
46— |SETCM -1 -M -B ORCM -1 -M -B
47— |ORCB -1 -M -B SETO -1 -M -B
50— |HLL -1 -M -S HRL -1 -M -S
51— |HLLZ -1 -M S HRLZ -l -M -S
52— |HLLO -1 -M -S HRLO -1 -M -S
53— |HLLE -1 -M -S HRLE -1 -M -S
54— |HRR -1 -M S HLR -1 -M S
55— |HRRZ -1 -M S HLRZ -l -M S
56— |HRRO -1 -M S HLRO -l -M S
57— |HRRE -1 -M S HLRE -l M S
60— |TRN TLN TRNE |TLNE [TRNA TLNA TRNN TLNN
61— |TDN TSN TDNE |TSNE [TDNA TSNA TDNN TSNN
62— [TRZ TLZ TRZE |TLZE |[TRZA TLZA TRZN TLZN
63— |TDZ TSZ TDZE |TSZE |[TDZA TSZA TDZN TSZN
64— |TRC TLC TRCE |TLCE |TRCA TLCA TRCN TLCN
65— |TDC TSC TDCE [TSCE |TDCA TSCA TDCN TSCN
66— |TRO TLO TROE |TLOE |TROA TLOA TRON TLON
67— |TDO TSO TDOE |TSOE |TDOA TSOA TDON TSON
7—— [INPUT — OUTPUT INSTRUCTIONS

7—-—-00—-BLKI The device number is inserted in bits 3 to 9 of each 1/O

7-—-04-DATAI instruction.

7--10-BLKO

7 14_DATAO I uctions in blue are KI10 instructions that arc

7--20-CONO  on the KA10

7—--24—CONI

7--30-CONSZ

7--34-CONSO
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