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ACS 15 16 AND/OR 17
PRESS PRESS
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NEXT TAPE IN HALT , DONE '
READER
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Figure 38 Assembler Flow Diagram

AC Switch Control

Throughout the assembly of a program, ACS 10 indicates the symbolic tape code: up for ASCII
or down for FIODEC. This switch may be reset if necessary for each program or subprogram
assembled. In step 4, the ACCUMULATOR switches perform the following functions:
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AC Switches Up Meaning

Oand 1 Suppress punching.

0 and 2 Suppress punching of symbols for DDT-7. Save
space on tape unless needed for DDT work.

Oand 3 Take the title on this tape. The title from
the current tape replaces the first tape's

title on a single binary output tape (see
Note 1).

0and 4 Restore the assembler when restarting an
unfinished assembly .

In step 6, the switches have the following meaning:

AC Switch Up Meaning

15 Restore symbol table to permanent symbols
(after symbol printouts if requested). Start-
ing the next assembly with CONTINUE has
the same effect.

16 Symbol printout, numerical order.

17 Symbol printout, alphabetical order.

The following switches have meaning throughout an assembly.

AC Switch Up Meaning
10 ASCII symbolic tape input
1 Causes all printing to be done on the high

speed line printer.

Halts During Assembly

The following are all possible abnormal halts during assembly, the cause, and the action which
can be taken.

Cause AC Content ‘ Action
Illegal parity, ILP, Character with 1. Place correct character in ACS.
using FIODEC code illegal parity

2. Press CONTINUE.
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Cause AC Content Action

lllegal parity, ILP, --- 1. Set ACS 10 up.
using ASCII code
2. Restart assembly

Storage capacity --- Segment program and reassemble .
exceeded, print-
out SCE

Error Messages

The error message appears in one of the following three formats. With the exception of SCE
(storage capacity exceeded) and ILP (illegal parity), assembly continues automatically after
the error message has been printed.

Format A
The appearance of a diagnostic printed in format A:
ERROR PREVIOUS VALUE SYMBOL NEW VALUE

Whether the new value was actually incorporated into the symbol table depends upon the
particular error.

Error Meaning

MDT A previously defined symbol was redefined with a
comma.

RDA An attempt was made to redefine a permanent symbol

with a comma. The symbol was not redefined.

RPS A permanent symbol was redefined.

Format B
The appearance of a format B diagnostic is:

ERROR OCTAL ADDRESS SYMBOLIC ADDRESS

The general error message is printed in format B.

Error Meaning
IFC [llegal format in symbolic address tag. The tag is
ignored.
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Error Meaning

IFl An expression using CHAR or FLEX was formed
improperly .

[FL Illegal format in @ PUNDEF list.

IFP Illegal format in a parameter assignment. The assign-

ment is ignored.

IFS START or PAUSE used incorrectly. Assembly continues
as if START or PAUSE had been used with no expression
following.

ILF Illegal format in a pseudo-instruction such as BAR.

The pseudo-instruction is ignored.

INS An illegal format in a PUNDEF list—two commas
appeared in a row or a digit appeared.

LIT An illegal character was found in a PUNDEF list.
The character is taken as a terminator.

MDT The value of the complex symbolic address assignment
(tag) and ¢he location counter disagree. The symbolic
address tag is redefined if possible.

SCE . Storage capacity of the symbol table was exceeded.
No recovery is possible.

TUA Too many undefined symbols appeared in a symbolic
address assignment (tag). Location counter remains
unchanged.

UBR An undefined symbol appeared in a BAR pseudo-

instruction. The setting of BAR remains unchanged.

_lig'mai' C

The appearance of a format C diagnostic is:
ERROR OCTAL ADDRESS SYMBOLIC ADDRESS CAUSE
Format C is an expanded version of format B. CAUSE is additional information to help the

programmer ascertain the cause by an undefined symbol which will be printed. ASCII codes
are printed when the cause is a character,

164



Error Cause Meaning

ICH character A character not part of the assembler's
source language was used. The character
is ignored.

ILP character A character read from tape did not have an
odd number of holes across the line. Place
the correct character (if possible) in
bits 12 through 17 of the ACS and press the
CONTINUE key.

UAA symbol An undefined symbol appeared in an absolute
address assignment (/). The current address
indicator remains unchanged.

UPA symbol An undefined symbol appeared in a parameter
assignment. The assignment is ignored.

UPN symbol An undefined symbol appeared in a PUNCH
pseudo-instruction. The symbol is ignored.

Ust symbol An undefined symbol appeared in a START or
PAUSE instruction. The symbol is ignored
and the START or PAUSE taken alone.

SUMMARY OF SYMBOLIC TAPE EDITOR OPERATIONS
TABLE 33 ACCUMULATOR SWITCH SETTINGS
Switch Position Function
0 Down Normal operation.
Up Stop printing or punching
1 Down Teletype without automatic tab.
Up Teletype with automatic tabulation.
13 Down ASCII tape feeds punched as 000.
Up ASCII tape feeds punched as 200.
14 Down ASCII output: transmit tab characters.
Up Convert tabs into proper number of spaces.
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TABLE 33 ACCUMULATOR SWITCH SETTINGS (continued)

|

Switch Position Function

15 Down Punch output in FIODEC code.
Up Punch output in ASCII code.

16 Down Input tape is in FIODEC code.
Up Input tape is in ASCII code.

17 Down Check parity on FIODEC input tape when

reading.

Up Ignore parity errors.

Special Key Functions

rub out key (text mode)

rub out key (y command)
rub out key (command mode)

line feed

carriage return

Leave text mode (if first character typed);
otherwise, erase last character.

Stop output.
Print next line.

Print next line (if first character typed);
otherwise delete all typed input.

Complete specified action.

TABLE 34 EDITOR COMMAND SUMMARY

Command Arguments Function
A 0 Append.
B 0 Back up and print.
nC 1 Change line n.
n,mC 2 Change lines n through m.
nD 1 Delete line n. -
n,mD 2 Delete lines n through m.
nF 1 Feed n lines of tape.
nG 1 Get next location tag after line n.
nl 1 Insert text before line n. B
K 0 Kill the text buffer.

166



TABLE 34 EDITOR COMMAND SUMMARY (continued)

/

Command Arguments Function
nL 1 Print line n.
n,mL 2 Print lines n through m.
N 0 Punch and Next page. Equivalent to
P, S, K, R.
mN 1 Punch, duplicate, and read. Equivalent
toP, S, m=1 (T), R. ‘
O 0 Punch and kill. Equivalent to P, S, K.
P 0 Punch the contents of the buffer.
nP 1 Punch line n.
n,mP 2 Punch lines n through m.
Q 0 Print uncommented—entire buffer.
nQ 1 Print line n uncommented.
n,mQ 2 Print lines n through m uncommented.
R 0 Read one page of text.
nR 1 Read n lines of tape.
S 0 Punch form feed (FIODEC: stop code).
nT 1 Duplicate n pages of tape. Equivalent to
K, nR, P, S, K).
w 0 Write the entire buffer.
nW 1 Write n pages. Equivalent to K, nR, W, K).
n,mX 2 External insert. Insert n lines of text from
tape after line m. B
nY 1 Individual character correction on line n.
Z 0 Skip one page of text.
nZ 1 Skip n pages of text.
DIGITAL DEBUGGING TAPE (DDT)
TABLE 35 SUMMARY OF DDT COMMANDS
Character Action
space Separation character meaning arithmetic plus.

Separation character meaning arithmetic minus.

Register examination character: when following the
address of a register, it causes the register to be opened
and its contents printed. Immediately following a
register printout, slash will cause the register addressed
therein to be opened.
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TABLE 35 SUMMARY OF DDT COMMANDS (continued)

Character

Action

carriage return

line feed

& (ampersand)

: (colon)
. (period)
k#

Q$

k,

(...) |
SYMBO$

CONSTS

ABSOLS

RELATS

OCTALS

N WORD$

N NOT$

Make modifications, if any, and close register.

Make modifications, if-any, close register, and open next
sequential register.

Make modifications, if any, and open addressed register.
(Establishes a new sequence.)

Type last quantity as an octal integer.
Current location.

Execute the expression k as an instruction.
Last quantity typed out by DDT.

Define the symbol k as the tag of the currently open
register.

Make modification and open addressed register. (The
sequence is not changed.)

Define the enclosed symbol as the value preceding the (.
Sets the mode in which DDT types out words to symbolic.

Sets the mode in which DDT types out words to octal

constants.

Sets the mode in which DDT types out words to absolute.
That is, the instruction code is typed as symbolic while
the address is typed in octal.

Sets the mode in which DDT types out locations to

relative (symbolic).

Sets the mode in which DDT types out locations to octal.

Search for all occurrences masked with M$ of the ex~
pression N.

Search for all words not equal to the expression N after
masking with M$.
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TABLE 35 SUMMARY OF DDT COMMANDS (continued)

il

The following symbols are the address tags of certain registers in DDT whose contents are avail-

Character Action

N ADDRE$ Search for all words masked with M$ with the same effective
address as N.

KILLS Resets the symbol table to the initial list. Modified defini-
tions are retained only if altered on line. Definitions add-
ed from a user's symbol table tape are restored to their
original values.

ZEROS$ Clears memory available to the user.

k" (double quote)

! (exclamation)

k' (single quote)

LOADS
TABLES
DEBUGS

N PUNCH$
N; M PUNCHS$
INPUT$
STARTS

TRAPS

able to the user.

A$
L$

M$

Insert a breakpoint at the location specified by k. If no
address is specified, remove any breakpoint.

Proceed from a breakpoint.

Transfer control to the location specified by k, or to the
address in the start block on tape if no address is specified.

Load a FF format tape (storage words only).
Load only the symbols from a FF format tape.
Load both storage words and symbols.

Punch the contents of N.

Punch N to M, inclusive.

Punch the input block.

Punch a start block.

Place a trap location at 21 for CAL.

Accumulator storage (at breakpoints).
Link storage (at breakpoints).

Mask used in search; M$+1 and M$+2 contain first and
last address of the area to be searched.
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TABLE 35 SUMMARY OF DDT COMMANDS (continued)

Character Action

F$ Contains the lower limit of DDT as the address part of an
XOR instruction.

B$ Contains the current breakpoint location.
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APPENDIX 1

PDP-7 PROGRAM LIBRARY

Programs in the following list are available to users and purchasers of the PDP-7. Forward
your requests to the Digital Program Library.

BASIC SOFTWARE PACKAGE

Name 4 Number

Symbolic Tape Editor Digital-7-1-5
FORTRAN Il System - 8K Digital-7-2-S
Assembler - Basic & Extended Digital-7-3-S
DDT - Basic & Extended Digital-7-4-S
Teletype Output Package Digital-7-10-0O
Tic=Toc Digital-7-11-10
FF Loader Digital-7-12-1
Readin Mode Loader Digital-7-13-1
Octal Print Subroutine .. Digital-7-14-0O
Decimal Integer Print ‘ Digital-7-15-O
Floating Point Package Digital-7-30-A
Multiply Subroutine _ Digital-7-31-A
Divide Subroutine Digital-7-32-A
Double Precision Integer Package Digital-7-33-A
Unsigned Multiply Digital-7-34-A
Unsigned Divide Digital-7-35-A
Master Tape DOplicofor Digital-7-40-U
Tape Reproducer Digital-7-41-U
RIM Puncher Digital-7-42-U
CAL Handler Type I Digital-7-43-U
CAL Handler Type 1lI  Digital-7-44-U
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BASIC SOFTWARE FOR SPECIAL EQUIPMENT

Name Number

Machines with DECtape

DECtog Digital-7-20-10
DECtrieve Digital-7-21-10
DECtape Subroutines Digital-7-22-10

Machines with Card Reader, Card Punch, Line Printer

Buffered Input - Qutput Package Digital-7-23-10

Machines with 30G or 30D Display

Pen Follow Subroutine Digital-7-24-10
Character Display Subroutine Digital-7-25-10

Machines with Magnetic Tape

Type 57A Compiler Digital-7-45-U

BASIC MAINTENANCE ROUTINES

Name Number
Teleprinter Input-Output Test Digital-7-50-M
Clock Interrupt Test Digital-7-51-M
Contest |l Digital=7-52-M
Reader & Punch Test Digital-7-53-M
MAINDEC 401 (Instruction Test) Digital-7-54-M
MAINDEC 402 (Memory) Digital-7-55-M
MAINDEC 403 (Address Test) Digital-7-56-M
MAINDEC 410 (RPB Test) Digital-7-57-M
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APPENDIX 2

CODES

MODEL 33 ASR/KSR TELETYPE CODE (ASCII) IN OCTAL FORM

8-Bit Code 8-Bit Code
Character (in Octal) Character (in Octal)
A 301 ! 241
B 302 " 242
C 303 # 243
D 304 $ 244
E 305 % 245
F 306 & 246
G 307 ! 247
H 310 ( 250
| 311 ) 251
J 312 * 252
K 313 + 253
L 314 ’ 254
M 315 - 255
N 316 . 256
o 317 / 257
P 320 : 272
Q 321 ; 273
R 322 < 274
S 323 = 275
T 324 > 276
u 325 ? 277
Y 326 @ 300
W 327 [ 333
X 330 / 334
Y 331 ] 335
Z 332 4 336
0 260 - 337
1 261 ‘ Leader/Trailer 200*
2 262 Line-Feed ‘ 212*
3 263 Carriage-Return 215
4 264 Space 240
5 265 Rub-out 377*
6 266 Blank 000*
7 267
8 270 *Ignored by the operating system
9 271 ‘
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MODEL 33 ASR/KSR TELETYPE CODE (ASCH) IN BINARY FORM

1 = HOLE PUNCHED = MARK

0 = NO HOLE PUNCHED = SPACE

8

MOST SIGNIFICANT BIT

LEAST SIGNIFICANT BIT@

{

765 45S 32

NULL/IDLE

o
o
o

START OF MESSAGE

END OF ADDRESS

END OF MESSAGE

END OF TRANSMISSION

WHO ARE YOU

ARE YOU

BELL

ITjo|m|mljojojw|>»|E

FORMAT EFFECTOR

*HORIZONTAL TAB.

LINE FEED

VERTICAL TAB

FORM FEED

CARRIAGE RETURN

SHIFT OUT

SHIFT IN

DCO

READER ON

TAPE (AUX ON)

READER OFF

(AUX OFF)

ERROR

SYNCHRONOUS IDLE

LOGICAL END OF MEDIA

SO

vjojvN]|JloajJuo|bplwlidvl—]lO I~

S1

Ni<iXl|zsl<|cjHjv|ojOo]jDjo|Z|IZ|IriXx]“

$2

S$3

S4

S5

S6

RUB OUT

1

S7

=l il el =OojOojOolOolOojoclolololololololo]l o

=lmlOjOo|=|=|OojOo}l—}|—=jOo|O}|r]|~lO|O|~]l—]ojlo]l~]|—|lolo]l~=]—lolo]l~]lrlolo

1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0]
1
0
1
0
1
0
1
o
1
0]
1

il == lOojlojOolO|lOlolOo|O ||l ]l~ml~|lo]jo]lo]lololo]l o
HHHHOOOOHHHHOOOOD—'HHHOOOOHHH!—'OOO

A

——] o |y

i
|

/"‘“'A_——“\

SAME

SAME

SAME

YyYvy
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The character codes of various machines are compared in the following table to simplify preper-
ation of perforated program tapes off line.

TELETYPE CODE COMPARISON

Character Flexowriter 28 KSR 33 KSR
Name FIO DEC Code Baudot Code ASCIl Code
0-9 0-9 0-9
a-z A-Z A-Z
A-Z SA-$Z A-Z
period . .
minus sign - - -

N
~
~

center dot, period

center dot, comma : ; ;
( ( (
) ) )
+ & +
f : ¢
multiply X # *
n $u 1]
1] $| 1
[ $( [
] $) ]
< $- <
> $& >
o $? -
D $, %
v S/ '
N $# &
- $; @
vertical stroke l $! N\
underbar " $
center N $. n.e.
overbar - ! #
Stop Code n.e. Form Feed
A ’ M
Tab bell Tab
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CARD READER/PUNCH CODE (HOLLERITH) IN OCTAL FORM

Octal Octal Octal Octal
Character Code Character Code Character Code Character Code
A 61 M 44 Y 30 + 60
B 62 N 45 b4 31 — 40
c 63 0 46 0 12 / 21
D 64 P 47 1. o1 = 13
E 65 Q 50 2 02 . 33
F 66 R 51 3 03 $ 53
G 67 S 22 4 04 . 73
H 70 T 23 5 05 ! 14
| 71 u 24 6 06 ( 34
J 41 v 25 7 07 * 54
K 42 w 26 8 10 ) 74
L 43 X 27 9 11
blank 00

CARD READER/PUNCH CODE (HOLLERITH) IN BINARY FORM

High order bits
00 01 10 11

Low order
bits

0000 blank [&]

0001

—

0010
0011
0100
0101
0110
0111

I ® " m o O w >» 4

1000

N < X s < c 4 o ~
D O W O Z ¥ r X -

1001

O W 0O N O O~ w DN

1010
1011 , $

1100 @] ( [%] * ) (3]

I
S
o
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HOLLERITH CARD CODE

Zone
digit
no zone 12 11 0
no punch | blank + [&] - 0
1 1 A J /
2 2 B K S
3 3 o] L T
4 4 D M U
5 5 E N \'
6 6 F 0 w
7 7 G P X
8 8 H Q Y
9 9 I R VA
8'3 = [#] . $ ’
8-4 " [@] y (O] * ( [%]

LINE PRINTER ASCII CODE IN OCTAL FORM

6-Bit Trimmed 6-Bit Trimmed
Code Code
Character (in octal) Character (in octal)

A 01 ! 41
B 02 ” 42
C 03 # 43
D 04 $ 44
E 05 % 45
F 06 & 46
G 07 ! 47
H 10 ( 50
| 11 ) 51
J 12 * 52
K 13 + 53
L 14 ’ 54
M 15 . 55
N 16 . 56
0] 17 / 57
P 20 : 72
Q 21 H 73
R 22 < 74
S 23 = 75
T 24 > 76
U 25 ? 77
v 26 @ 00
w 27 [ 33
X 30 \ 34
Y 31 ] 35
Z 32 4 36
0 60 - 37
1 61 Space 40
2 62

3 63

4 64

5 65

6 66

7 67

8 70

9 71
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LINE PRINTER FIODEC CODE IN OCTAL FORM

Octal P:.iir?teer Octal P'r-iirru‘i;r Octal Plr-ii:teér
Code _ Character | Code Character | Code  Character

00 space 25 \ 53 =
01 1 26 w 54

02 2 27 X 55 )
03 3 30 Y 56 —
04 4 31 Z 57 (
05 5 32 ” 60 —_
06 6 33 ’ 61 A
07 7 34 > 62 B
10 8 35 4 63 Cc
11 9 36 > 64 D
12 ! 37 ? 65 E
13 ~ 40 ° 66 F
14 . 41 J 67 G
15 e 42 K 70 H
16 cee 43 L 71 |
17 < 44 M 72 X
20 0 45 N 73

21 / 46 0 74 +
22 S 47 P 75 ]
23 T 50 Q 76 I
24 u 51 R 77 [
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7 346 545
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Innw
loga
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APPENDIX 3

SCALES OF NOTATION

2% IN DECIMAL

2+ x 2* X 2"
1.00069 33874 62581 0.01 1.00695 55500 56719 0.1 1.07177 34625 36293
1.00138 72557 11335 0.02 1.01395 94797 90029 0.2 1.14869 83549 97035
1.00208 16050 79633 0.03 1.02101 21257 07193 0.3 1.23114 44133 44916
1.00277 64359 01078 0.04 1.02811 38266 56067 0.4 1.31950 79107 72894
1.00347 17485 09503 0.05 1.03526 49238 41377 0.5 1.41421 35623 73095
1.00416 75432 38973 0.06 1.04246 57608 41121 0.6 1.51571 65665 10398
1.00486 38204 23785 0.07 1.04971 66836 23067 0.7 1.62450 47927 12471
1.00556 05803 98468 0.08 1.05701 80405 61380 0.8 1.74110 11265 92248
1.00625 78234 97782 0.09 1.06437 01824 53360 0.9 1.86606 59830 73615
+
10" IN OCTAL
n 10 10" n 10
0 1.000 000 000 000 000 000 00 112 402 762 000 10 0.000 000 000 006 676
1 0.063 146 314 631 463 146 31 1 351 035 564 000 11 0.000 000 000 000 537
2 0.005 075 341 217 270 243 66 16 432 451 210 000 12 0.000 000 000 Q00 043
3 0.000 406 111 564 570 651 77 221 411 634 520 000 13 0.000 Q00 000 Q0Q 003
4 0.000 032 155 613 530 704 15 2 657 142 036 440 000 14 0.000 00O 000 000 000
5 0.000 002 476 132 610 706 64 34 327 724 461 500 000 15 0.000 000 000 000 0CO
6 0.000 000 206 157 364 055 37 434 157 115 760 200 000 16 0.000 000 000 000 00O
7 0.000 000 015 327 745 152 75 5 432 127 413 542 400 000 17 0.000 000 000 000 000
8 0.000 000 001 257 143 561 06 67 405 553 164 731 000 000 18 0.000 000 000 000 00O
9 0.000 000 000 104 560 276 41
n log; ; 2, n log 2 10 IN DECIMAL
n |Og|o 2 n logs 10 n nlogo 2 nlogy 10
0.30102 99957 3.32192 80949 6 1.80617 99740 19.93156 85693
0.60205 99913 6.64385 61898 7 2.10720 99696 23.25342 66642
0.90308 99870 9.96578 42847 8 2.40823 99653 26.57542 47591
1.20411 99827 13.28771 23795 9 2.70926 99610 29.89735 28540
1.50514 99783 16.60964 04744 10 3.01029 99566 33.21928 09489
ADDITION AND MULTIPLICATION TABLES
Addition Multiplication
Binary Scale
04+0= 0 0X0=0
041= :‘t =1 0X1=1X%Xx0=0
1 =10 1x1=1
Octal Scale
0)J01 02 03 04 05 06 07 1102 03 04 05 06 07
1102 03 04 05 06 07 10 2104 06 10 12 14 16
2103 04 05 06 07 10 11 3|06 11 14 17 22 25
304 05 06 07 10 11 12 4110 14 20 24 30 34
4105 06 07 10 11 12 13 5112 17 24 31 36 43
5(06 07 10 11 12 13 14 6{14 22 30 36 44 52
6/07 10 11 12 13 14 15 7|16 25 34 43 52 61
7110 11 12 13 14 15 16

MATHEMATICAL CONSTANTS IN OCTAL SCALE

3.11037

0.24276

1.61337

1.11206

1.51544

3.12305

552421,
301556,
611067,
404435,
163223,

4072674

Ve

logo e

logz: e

log: 10

2.55760
0.27426
1.51411
0.33626
1.34252

3.244864

179

521305.

530661s

2307044

754251

1662453

7411364

Y

Iny

1]

logz vy

In2

]

In 10

0.44742 147707,

-~ 0.43127 233602,

.0.62573 030645,

1.32404 746320,

0.54271

0277604

2.23273 067355,
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303

213
427
854
7Q9
419
838
676
352
705
411
822
645

213

0N

16
32

128
256
512
024

096
192

768
536
072

288
576
152
304
608
216
432

728
456
912
824

296
592

368
736
472

888
776
552

208
416
832

328
656
312
624

496
992
984

'968

936
872

488
976
952
904
808
616
232
464
928
856
712
424
848
696

COENOODWN=O I

1.0

0.25

0.125
0.062
0.031
0.015
0.007
0.003
0.001
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
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

125
562
281
140
070
035
517
258

000

000
000
000
000
000
000

POWERS OF TWO

625
312
156
578
789
394
697
348
674
837
418
209
604
802
901
450
725
862
931
465
232
116

029
014

000
000
000
000
000
000

25
125
062

265
632
316
158
579
289

322
161
580
290
645
322
661
830
415
207
103
551
275
637
818
909
454
227
113
056
028
014
007
003

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

421

000

125
562
781
390
695
847
923
461
230
615

653
826
913
456
228
614
807
403

350
675

418
709
854
427
713

178
089

022
511
755
877

469
734
867
433
216
108
054
027
013
006
003
001
000
000
000

180

25

625
312
656
828

957
478

869
934
467
733
366

231
615
807
903
951
475
737
868
434
217
108
054
527
263
131
065
032
516
758

25

625
812
906
453

613
806
903
951
475
237
118
059
029
014
007
003
001
500
250
125

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

869
434

858
929

232
616
308
654
827
913
456
228
614
807
403
201
100
550
275
137
Cc68
034
017
508
254
627
813

042
021
510
755
377
188

547
773
886

221
610
805
402
201
600
300
150
575

25

125
062
531
765
882
941

485
242
621
810
905
452
726
363
181
590
295
647
823
411
205
€602
801

700
850
425
712
356
678
339
169
084

25

625
812
406
703
351
675

€668
334
667
333
166
583
791
395
697

924
962
981
490
745
372
186
093
546
273
136
068
534
767

25

625
312
656
328
164
082
541
270
135
567

391
695
347

086
043
021
010
005

001
500
250
625

25

125
062
031
015
5u7
253
626
813
906
953
976
988
994
497
748
874
437
718
359
679
339
169

25
625
812

953
476
738
369
684
342
171
085

271
135
567
283

820
910

25

125
562
281
140
570
285
142
571

392
696
848
924
962
981
490

625
312
156
578
289

822
411
205
102
051
025
512

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 62%



OCTAL-DECIMAL INTEGER CONVERSION TABLE

0000 0000
to to
0777 o5
{Qctal) | (Decimal)
Octal Decimal
10000 - 4096
20000 - 8192
30000 - 12288

40000 - 16384
50000 - 20480
60000 - 24576
70000 - 28672

1000 0512
fo to
1777 1023
{Octal) | (Decimal)

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
0000 (0000 0001 0002 0003 0004 0005 0006 0007 0400 (0256 0257 0258 0259 0260 0261 0262 0263
0010 /0008 0009 0010 0011 0012 0013 0014 0015 0410|0264 0265 0266 0267 0268 0269 0270 0271
0020 {0016 0017 0018 0019 0020 0021 0022 0023 04200272 0273 0274 0275 0276 0277 0278 0279
0030 |0024 0025 0026 0027 0028 0029 0030 0031 0430|0280 0281 0282 0283 0284 0285 0286 0287
0040 |0032 0033 0034 0035 0036 0037 0038 0039 0440 | 0288 0289 0290 0291 0232 0293 0294 0295
0050 {0040 0041 0042 0043 0044 0045 0046 0047 0450|0296 0297 0298 0299 0300 0301 0302 0303
0060 {0048 0049 0050 0051 0052 0053 0054 0055 04600304 0305 0306 0307 0308 0309 0310 0311
0070 {0056 0057 0058 0059 0060 0061 0062 0063 0470{0312 0313 0314 0315 0316 0317 0318 0319
0100 {0064 0065 0086 0067 0068 0069 0070 0071 0500 |0320 0321 0322 0323 0324 0325 0326 0327
0110|0072 0073 0074 0075 0076 0077 0078 0079 0510 {0328 0329 0330 0331 0332 0333 0334 0335
0120 {0080 0081 0082 0083 0084 0085 0086 0087 0520 |0336 0337 0338 0339 0340 0341 0342 0343
0130 {0088 0089 0090 0091 0092 0093 0094 0095 0530 (0344 0345 0346 0347 0348 0349 0350 0351
0140 {0096 0097 0098 0099 0100 0101 0102 0103 0542 (0352 0353 0354 0355 0356 0357 0358 0359
0150 {0104 0105 0106 0107 0108 0109 0110 0111 0550 [0360 0361 0362 0363 0364 0365 0366 0367
01600112 0113 0114 0115 0116 0117 0118 0119 0560 (0368 0369 0370 0371 0372 0373 0374 0375
01700120 0121 0122 0123 0124 0125 0126 0127 0570 {0376 0377 0378 0379 0380 0381 0382 0383
02000128 0129 0130 0131 0132 0133 0134 0135 0600 {0384 0385 0386 0387 0388 0389 0390 0391
02100136 0137 0138 0139 0140 0141 0142 0143 0610|0392 0393 0394 0395 0396 0397 0398 0399
0220|0144 0145 0146 0147 0148 0149 0150 0151 0620|0400 0401 0402 0403 0404 0405 0406 0407
0230 {0152 0153 0154 0155 0156 0157 0158 0159 0630 10408 0409 0410 0411 0412 0413 0414 0415
0240 {0160 0161 0162 0163 0164 0165 0166 0167 0640|0416 0417 0418 0419 0420 0421 0422 0423
0250 {0168 0169 0170 0171 0172 0173 0174 0175 0650 {0424 0425 0426 0427 0428 0429 0430 0431
02600176 0177 0178 0179 0180 0181 0182 0183 0660|0432 0433 0434 0435 0436 0437 0438 0439
0270|0184 0185 0186 0187 0188 0189 0190 0191 0670|0440 0441 0442 0443 0444 0445 0446 0447
03000192 0193 0194 0195 0196 0197 0198 0199 0700 | 0448 0449 0450 0451 0452 0453 0454 0455
0310|0200 0201 0202 0203 0204 0205 0206 0207 0710|0456 0457 0458 0459 0460 0461 0462 0463
0320|0208 0209 0210 0211 0212 0213 0214 0215 0720 0464 0465 0466 0467 0468 0469 0470 0471
03300216 0217 0218 0219 0220 0221 0222 0223 0730! 0472 0473 0474 0475 0476 0477 0478 0479
03400224 0225 0226 0227 0228 0229 0230 0231 0740|0480 0481 0482 0483 0484 0485 0486 0487
0350 (0232 0233 0234 0235 0236 0237 0238 0239 0750|0488 0489 0490 0491 0492 0493 0494 0495
0360|0240 0241 0242 0243 0244 0245 0246 0247 0760|0496 0497 0498 0499 0500 0501 0502 0503
0370|0248 0249 0250 0251 0252 0253 0254 0255 0770 0504 0505 0506 0507 0508 0509 0510 0511
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1000} 0512 0513 0514 0515 0516 0517 0518 0519 1400 | 0768 0769 077Q 0771 0772 0773 0774 0775
101010520 0521 0522 0523 0524 0525 0526 0527 1410{0776 0777 0778 0779 0780 0781 0782 0783
1020{0528 0529 0530 0531 0532 0533 0534 0535 1420|0784 0785 0786 0787 0788 0789 0790 0791
103010536 0537 0538 0539 0540 0541 0542 0543 1430|0792 0793 0794 0795 0796 0797 0798 0799
1040|0544 0545 0546 0547 0548 0549 0550 0551 1440|0800 0801 0802 0803 0804 0805 0808 0807
1050|0552 0553 0554 0555 0556 0557 0558 0559 1450 | 0808 0809 0810 0811 0812 0813 0814 0815
1060 | 0560 0561 0562 0563 0564 0565 0566 0567 1460 {0816 0817 0818 0819 0820 0821 0822 0823
1070 0568 0569 0570 0571 0572 0573 0574 0575 1470|0824 0825 0826 0827 0828 0829 0830 0831
1100|0576 0577 0578 0579 0580 0581 0582 0583 1500|0832 0833 0834 0835 0836 0837 0838 0839
1110) 0584 0585 0586 0587 0588 0889 0590 0591 1510|0840 0841 0842 0843 0844 0B45 0846 0847
112010592 0593 0594 0595 0596 0597 0598 0599 1520|0848 0849 0850 0851 0852 0853 0854 0855
1130/ 0600 0601 0602 0603 0604 0605 0606 0607 1530|0856 0857 0858 0859 0860 0861 0862 0863
1140|0608 0609 0610 0611 0612 0613 0614 0615 1540|0864 0865 0866 0867 0868 0869 0870 0871
1150/ 0616 0617 0618 0619 0620 0621 0622 0623 1550 0872 0873 0874 0875 0876 0877 0878 0879
11600624 0625 0626 0627 0628 0629 0630 0631 1560|0880 0881 0882 0883 0884 0885 0886 0887
117010632 0633 0634 0635 0636 0637 0638 0639 1570|0888 0889 0890 0891 0892 0893 0894 0895
1200 0640 0641 0642 0643 0644 0645 0646 0647 1600 {0896 0897 0898 0899 0900 0901 0902 0903
1210|0648 0649 0650 0651 0652 0653 0654 0655 1610 0904 0905 0906 0907 0908 0909 0910 0911
1220|0656 0657 0658 0659 0660 0661 0662 0663 1620 {0912 0913 0914 0915 0916 0917 0918 0919
1230|0664 0665 0666 0667 0668 0669 0670 0671 1630 10920 0921 0922 0923 0924 0925 0926 0927
1240|0672 0673 0674 0675 0676 0677 0678 0679 1640 {0928 0929 0930 0931 0932 0933 0934 0935
1250|0680 0681 0682 0683 0684 0685 0686 0687 1650 [0936 0937 0938 0939 0940 0941 0942 0943
1260|0688 0689 0690 0691 0692 0693 0694 0695 1660 [0944 0945 0946 0947 0948 0949 0950 0951
1270|0696 0697 0698 0699 0700 0701 0702 0703 1670 [0952 0953 0954 0955 0956 0957 0958 0959
1300|0704 0705 0706 0707 0708 0709 0710 0711 1700 {0960 0961 0962 0963 0964 0985 0966 0967
1711010712 0718 0714 0715 0716 0717 0718 0719 1710 {0968 0969 0970 0971 0972 0973 0974 0975
1320/ 0720 0721 0722 0723 0724 0725 0726 0727 1720|0976 0977 0978 0979 0980 0981 0982 0983
1330|0728 0729 0730 0731 0732 0733 0734 0735 17300984 0985 0986 0987 0988 0989 0990 0991
1340(0736 0737 0738 0739 0740 0741 0742 0743 1740 {0992 0993 0994 0995 0996 0997 0993 0999
1350 | 0744 0745 0746 0747 0748 0749 0750 0751 1750 {1000 1001 1002 1003 1004 1005 1006 1007
1360|0752 0753 0754 0755 0756 0757 0758 0759 1760 {1008 1009 1010 1011 1012 1013 1014 1015
1370|0760 0761 0762 0763 0764 0765 0766 0767 17701016 1017 1018 1019 1020 1021 1022 1023
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OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued)

2000 1024
to to
2777 1535
(Octal) (Decimal)
Octal Decimal
10000 - 4096
20000 - 8192

30000 - 12288
40000 - 16384
50000 - 20480
60000 - 24576
70000 - 28672

0 1 2 3 4 5 6 7 0 1 2 3 4 S 6 1
200011024 1025 1026 1027 1028 1029 1030 1031 2400(1280 1281 1282 1283 1284 1285 1286 1287
201011032 1033 1034 1035 1036 1037 1038 1039 2410|1288 1289 1290 1291 1292 1293 1294 1295
20201040 1041 1042 1043 1044 1045 1046 1047 242011296 1297 1298 1299 1300 1301 1302 1303
2030{1048 1049 1050 1051 1052 1053 1054 1055 2430|1304 1305 1306 1307 1308 1309 1310 1311
20401056 1057 1058 1059 1060 1061 1062 1063 2440)1312 1313 1314 1315 1316 1317 1318 1319
2050{1064 1065 1066 1067 1068 1069 1070 1071 245011320 1321 1322 1323 1324 1325 1326 1327
20601072 1073 1074 1075 1076 1077 1078 1079 24601328 1329 1330 1331 1332 1333 1334 1335
207011080 1081 1082 1083 1084 1085 1086 1087 247011336 1337 1338 1339 1340 1341 1342 1343
210011088 1089 1090 1091 1092 1093 1094 1095 25001344 1345 1346 1347 1348 1349 1350 1351
2110{1096 1097 1098 1099 1100 1101 1102 1103 251011352 1353 1354 1355 1356 1357 1358 1359
21201104 1105 1106 1107 1108 1109 1110 1111 25201360 1361 1362 1363 1364 1365 1366 1367
213031112 1113 1114 1115 1116 1117 1118 1119 253041368 1369 1370 1371 1372 1373 1374 1375
214011120 1121 1122 1123 1124 1125 1126 1127 2540}1376 1377 1378 1379 1380 1381 1382 1383
21501128 1129 1130 1131 1132 1133 1134 1135 255011384 1385 1386 1387 1388 1389 1330 1391
21601136 1137 1138 1139 1140 1141 1142 1143 256071392 1393 1394 1395 1396 1397 1398 1399
2170|1144 1145 1146 1147 1148 1149 1150 1151 2570|1400 1401 1402 1403 1404 1405 1406 1407
22001152 1153 1154 1155 1156 1157 1158 1159 2600|1408 1409 1410 1411 1412 1413 1414 1415
22101160 1161 1162 1163 1164 1165 1166 1167 2610|1416 1417 1418 1419 1420 1421 1422 1423
222041168 1169 1170 1171 1172 1173 1174 1175 2620 1424 1425 1426 1427 1428 1429 1430 1431
223011176 1177 1178 1179 1180 1181 1182 1183 2630|1432 1433 1434 1435 1436 1437 1438 1439
22401184 1185 1186 1187 1188 1189 1190 1191 2640| 1440 1441 1442 1443 1444 1445 1446 1447
22501192 1193 1194 1195 1196 1197 1198 1199 265011448 1449 1450 1451 1452 1453 1454 1455
22601200 1201 1202 1203 1204 1205 1206 1207 26601456 1457 1458 1459 1460 1461 1462 1463
227011208 1209 1210 1211 1212 1213 1214 1215 2670) 1464 1465 1466 1467 1468 1469 1470 1471
23001216 1217 1218 1219 1220 1221 1222 1223 27001 1472 1473 1474 1475 1476 1477 1478 1479
33101224 1225 1226 1227 1228 1229 1230 1231 2710 1480 1481 1482 1483 1484 1485 1486 1487
2320{1232 1233 1234 1235 1236 1237 1238 1239 2720{ 1488 1489 1490 1491 1492 1493 1494 1495
233011240 1241 1242 1243 1244 1245 1246 1247 273011496 1497 1498 1499 1500 1501 1502 1503
234011248 1249 1250 1251 1252 1253 1254 1255 2740) 1504 1505 1506 1507 1508 1509 1510 1511
23501256 1257 1258 1259 1260 1261 1262 1263 275041512 1513 1514 1515 1516 1517 1518 1519
23601264 1265 1266 1267 1268 1269 1270 1271 276011520 1521 1522 1523 1524 1525 1526 1527
23701272 1273 1274 1275 1276 1277 1278 1279 277011528 1529 1530 1531 1532 1533 1534 1535

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 K
3000 {1536 1537 1538 1539 1540 1541 1542 1543 3400|1792 1793 1794 1795 1796 1797 1798 1799
3010|1544 1545 1546 1547 1548 1549 1550 1551 341011800 1801 1802 1803 1804 1805 1806 1807
3020[1552 1553 1554 1555 1556 1557 1558 1559 3420|1808 1809 1810 1811 1812 1813 1814 1815
3030 {1560 1561 1562 1563 1564 1565 1566 1567 3430)1816 1817 1818 1819 1820 1821 1822 1823
30401568 1569 1570 1571 1572 1573 1574 1575 344011824 1825 1826 1827 1828 1829 1830 1831
305011576 1577 1578 1579 1580 1581 1582 1583 3450(1832 1833 1834 1835 1836 1837 1838 1839
3060|1584 1585 1586 1587 1588 1589 1590 1591 3460|1840 1841 1842 1843 1844 1845 1846 1847
30701592 1593 1594 1595 1596 1597 1598 1599 3470) 1848 1849 1850 1851 1852 1853 1854 1855
3100(1600 1601 1602 1603 1604 1605 1606 1607 3500|1856 1857 1858 1859 1860 1861 1862 1883
3110{1608 1609 1610 1611 1612 1613 1614 1615 3510|1864 1865 1866 1867 1868 1869 1870 1871
312011616 1617 1618 1619 1620 1621 1622 1623 3520( 1872 1873 1874 1875 1876 1877 1878 1879
3130{1624 1625 1626 1627 1628 1629 1630 1631 35301880 1881 1882 1883 1884 1885 1886 1887
314011632 1633 1634 1635 1636 1637 1638 1639 3540|1888 1889 1890 1891 1892 1893 1894 1895
315011640 1641 1642 1643 1644 1645 1646 1647 3550) 1896 1897 1898 1899 1900 1901 1902 1903
3160|1648 1649 1650 1651 1652 1653 1654 1855 3560|1904 1905 1906 1907 1908 1909 1910 1911

31701656 1657 1658 1659 1660 1661 1662 1663 35701912 1913 1914 1915 1916 1917 1918 1919
3200 | 1664 1665 1666 1667 1668 1669 1670 1671 360011920 1921 1922 1923 1924 1925 1926 1927
3210 (1672 1673 1674 1675 1676 1677 1678 1679 36101928 1929 1930 193t 1932 1933 1934 1935
3220|1680 1681 1682 1683 1684 1685 1686 1687 3620(1936 1937 1938 1939 1940 1941 1942 1943
3230 11688 1689 1690 1691 1692 1693 1694 1695 3630|1944 1945 1946 1947 1948 1949 1950 1951
3240 (1696 1697 1698 1699 1700 1701 1702 1703 36401952 1953 1954 1935 1956 1957 1958 1959
3250|1704 1705 1706 1707 1708 1709 1710 1711 36501960 1961 1962 1963 1964 1965 1966 1967
3260 (1712 1713 1714 1715 1716 1717 1718 1719 36601968 1969 1970 1971 1972 1973 1974 1975
3270 (1720 1721 1722 1723 1724 1725 1726 1727 36701976 1977 1978 1979 1980 1981 1982 1983
3300 {1728 1729 1730 1731 1732 1733 1734 1735 3700|1984 1985 1986 1987 1988 1983 1990 1991
33101736 1737 1738 1739 1740 1741 1742 1743 371011992 1993 1994 1995 1996 1997 1998 1999
3320 {1744 1745 1746 1747 1748 1749 1750 1751 3720( 2000 2001 2002 2003 2004 2005 2006 2007
3330 {1752 1753 1754 1755 1756 1757 1758 1759 3730{2008 2009 2010 2011 2012 2013 2014 2015
33401760 1761 1762 1763 1764 1765 1766 1767 3740( 2016 2017 2018 2019 2020 2021 2022 2023
3350{1768 1769 1770 1771 1772 1773 1774 1775 3750( 2024 2025 2026 2027 2028 2029 2030 2031
336011776 1777 1778 1779 1780 1781 1782 1783 3760|2032 2033 2034 2035 2036 2037 2038 2039
3370(1784 1785 1786 1787 1788 1789 1790 1791 3770] 2040 2041 2042 2043 2044 2045 2046 2047
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3000 1536
to to
3777 2047
(Octal) (Decimal)



OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued)

4000 2048
to to
4777 2559
(Octal) | {Decimal?

Qctal Decimal
10000 - 4096
20000 - 8192
30000 - 12288
40000 - 16384
50000 - 20480
60000 - 24576
70000 - 28672

5000
to
5777
(Octal)

2560
to
3071
(Decimal)

0 1 2 3 4 5 6 7 0 1 2 3 4 5 § 7
4000 2048 2049 2050 2051 2052 2053 2054 2055 4400|2304 2305 2306 2307 2308 2309 2310 2311
4010| 2056 2057 2058 2059 2060 2061 2062 2063 44102312 2313 2314 2315 2316 2317 2318 2319
4020| 2064 2065 2066 2067 2068 2069 2070 2071 44202320 2321 2322 2323 2324 2325 2326 2327
4030] 2072 2073 2074 2075 2076 2077 2078 2079 4430]2328 2329 2330 2331 2332 2333 2334 2335
4040 2080 2081 2082 2083 2084 2085 2086 2087 444012336 2337 2338 2339 2340 2341 2342 2M3
4050( 2088 2089 2090 2091 2092 2093 2094 2095 4450|2344 2345 2346 2347 2348 2349 2350 2351
4060| 2096 2097 2098 2099 2100 2101 2102 2103 4460| 2352 2353 2354 2355 2356 2357 2358 2359
4070] 2104 2105 2106 2107 2108 2109 2110 2111 4470 2360 2361 2362 2363 2364 2365 2366 2367
4100 2112 2113 2114 2115 2116 2117 2118 2119 4500|2368 2369 2370 2371 2372 2373 2374 2375
4110f 2120 2121 2122 2123 2124 2125 2126 2127 4510|2376 2377 2378 2379 2380 2381 2382 2383
4120 2128 2129 2130 213t 2132 2133 2134 2135 4520|2384 2385 2386 2387 2388 2389 2390 2391
4130{ 2136 2137 2138 2139 2140 2141 2142 2143 453012392 2393 2394 2395 2396 2397 2398 2399
4140 2144 2145 2146 2147 2148 2149 2150 2151 4540|2400 2401 2402 2403 2404 2405 2406 2407
4150{ 2152 2153 2154 2155 2156 2157 2158 2159 4550] 2408 2409 2410 2411 2412 2413 2414 2415
4160{ 2160 2161 2162 2163 2164 2165 2166 2167 4560|2416 2417 2418 2419 2420 2421 2422 2423
4170] 2168 2169 2170 2171 2172 2173 2174 2175 4570|2424 2425 2426 2427 2428 2429 2430 243
4200{ 2176 2177 2178 2179 2180 2181 2182 2183 4600 | 2432 2433 2434 2435 2436 2437 2438 2439
4210{ 2184 2185 2186 2187 2188 2189 2190 2191 4610|2440 2441 2442 2443 2444 2445 2446 2447
4220( 2192 2193 2194 2195 2196 2197 2198 2199 4620 {2448 2449 2450 2451 2452 2453 2454 2455
4230{ 2200 2201 2202 2203 2204 2205 2206 2207 463012456 2457 2458 2459 2460 2461 2462 2463
4240} 2208 2209 2210 2211 2212 2213 2214 2215 46402464 2465 2466 2467 2468 2469 2470 2471
42501 2216 2217 2218 2219 2220 2221 2222 2223 465012472 2473 2474 2475 2476 2477 2478 2479
4260| 2224 2225 2226 2227 2228 2229 2230 2231 4660|2480 2481 2482 2483 2484 2485 2486 2487
4270f 2232 2233 2234 2235 2236 2237 2238 2239 4670|2488 2489 2490 2491 2492 2493 2494 2495
4300{2240 2241 2242 2243 2244 2245 2246 2247 4700|2496 2497 2498 2499 2500 2501 2502 2503
4310( 2248 2249 2250 2251 2252 2253 2254 2255 4710 /2504 2505 2506 2507 2508 2509 2510 2511
432012256 2257 2258 2259 2260 2261 2262 2263 4720]2512 2513 2514 2515 2516 2517 2518 2519
43302264 2265 2266 2267 2268 2269 2270 2271 4730(2520 2521 2522 2523 2524 2525 2526 2527
4340|2272 2273 2274 2275 2276 2277 2278 2279 47402528 2529 2530 2531 2532 2533 2534 2535
435012280 2281 2282 2283 2284 2285 2286 2287 4750|2536 2537 2538 2539 2540 2541 2542 2543
4360|2288 2289 2290 2291 2292 2293 2294 2295 476012544 2545 2546 2547 2548 2549 2550 2551
4370|2296 2297 2298 2299 2300 230! 2302 2303 477012552 2553 2554 2555 2556 2557 2558 2559
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 1
5000|2560 2561 2562 2563 2564 2565 2566 2567 54002816 2817 2818 2819 2820 2821 2822 2823
5010|2568 2569 2570 2571 2572 2573 2574 2575 5410|2824 2825 2826 2827 2828 2829 2830 2831
3020|2576 2577 2578 2579 2580 2581 2582 2583 5420(2832 2833 2834 2835 2836 2837 2838 2839
5030|2584 2585 2586 2587 2588 258Y 2590 2591 5430|2840 2841 2842 2843 2844 2845 2846 2847
50402592 2593 2594 2595 2596 2597 2598 2599 5440|2848 2849 2850 2851 2852 2853 2854 2855
5050|2600 2601 2602 2603 2604 2605 2606 2607 5450|2856 2857 2858 2859 2860 2861 2862 2863
5060|2608 2609 2610 2611 2612 2613 2614 2615 54602864 2865 2866 2867 2868 2869 2870 2871
5070(2816 2617 2818 2619 2620 2621 2622 2623 5470|2872 2873 2874 2875 2876 2877 2878 2879
5100|2624 2625 2626 2627 2628 2629 2630 2631 5500 (2880 2881 2882 2883 2884 2885 2886 2887
51102632 2633 2634 2635 2636 2637 2638 2639 5510|2888 2889 2890 2891 2892 2893 2894 2895
5120|2640 2641 2642 2643 2644 2645 2646 2647 5520 (2896 2897 2898 2899 2900 2901 2902 2903
51302648 2649 2650 2651 2652 2653 2654 2655 5530|2904 2905 2906 2907 2908 2909 2910 2911
5140|2656 2657 2658 2659 2660 2661 2662 2663 554012912 2913 2914 2915 2916 2917 2918 2919
5150|2664 2665 2666 2667 2668 2669 2670 2671 555012920 2921 2922 2923 2924 2925 2926 2927
516012672 2673 2674 2675 2676 2677 2678 2679 5560(2928 2929 2930 2931 2932 2933 2934 2935
51702680 2681 2682 2683 2684 2685 2686 2687 55702936 2937 2938 2939 2940 2941 2942 2943
5200|2688 2689 2690 2691 2692 2693 2694 2695 5600 {2944 2945 2946 2947 2948 2949 2950 2951
5210|2696 2697 2698 2699 2700 2701 2702 2703 56102952 2953 2954 2935 2956 2957 2958 2959
5220/2704 2705 2706 2707 2708 2709 2710 2711 5620 {2960 2961 2962 2963 2964 2965 2966 2967
5230 {2712 2713 2714 2715 2716 2717 2718 2719 5630|2968 2969 2970 2971 2972 2973 2974 2975
524012720 2721 2722 2723 2724 2725 2726 2727 5640 {2976 2977 2978 2979 2980 2981 2982 2983
525012728 2729 2730 2731 2732 2733 2734 2735 5650|2984 2985 2986 2987 2928 2989 2990 2991
52602736 2737 2738 2739 2740 2741 2742 2743 566012992 2993 2994 2995 2996 2997 2998 2999
5270(2744 2745 2746 2747 2748 2749 2750 2751 5670 {3000 3001 3002 3003 3004 3005 3008 30Q7
5300 |27.2 2753 2754 2755 2756 2757 2758 2759 5700 {3008 3009 3010 3011 3012 3013 3014 3015
53102760 2761 2762 2763 2764 2765 2766 2767 57103016 3017 3018 3019 3020 3021 3022 3023
53202768 2769 2770 2771 2772 2773 2774 27715 5720|3024 3025 3026 3027 3028 3029 3030 3031
5330|2776 2777 2778 2779 2780 2781 2782 2783 573013032 3033 3034 3035 3036 3037 3038 3039
i 5340|2784 2785 2786 2787 2788 2789 2790 2791 5740|3040 3041 3042 3043 3044 3045 3046 3047
535012792 2793 2794 2795 2796 2797 2798 2799 5750]3048 3049 3050 3051 3052 3053 3054 3055
5360 (2800 2801 2802 2803 2804 2805 2806 2807 5760|3056 3057 3058 3059 3060 3061 3062 3063
5370(2808 2809 2810 2811 2812 2813 2814 2813 5770|3064 3065 3066 3067 3068 3069 3070 3071
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OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued)

6000 3072
to to
6777 3583
(Octal) | (Decimal)
Octal Decimal
10000 - 4096
20000 - 8192

30000 - 12288
40000 - 16384
50000 - 20480
60000 - 24576
70000 - 28672

o 1 2 3 4 5 6 1 o 1 2 3 4 5 6 1
8000|3072 3073 3074 3075 3076 3077 3078 3079| |6400|3328 3329 3330 3331 3332 3333 3334 3335
60103080 3081 3082 3083 3084 3085 3086 3087| (6410|3336 3337 3338 3339 3340 3341 3342 3343
6020|3088 3089 3090 3091 3092 3093 3094 3095| (6420|3344 3345 3346 3347 3348 3349 3350 3351
6030|3096 3097 3098 3099 3100 3101 3102 3103 [6430| 3352 3353 3354 3355 3356 3357 3358 3359
6040|3104 3105 3106 3107 3108 3109 3110 3111 6440 3360 3361 3362 3363 3364 3365 3366 3367
6050|3112 3113 3114 3115 3116 3117 3118 3119| |6450{ 3368 3369 3370 3371 3372 3373 3374 3375
6060|3120 3121 3122 3123 3124 3125 3126 3127| |6460| 3376 3377 3378 3379 3380 3381 3382 3383
6070|3128 3129 3130 3131 3132 3133 3134 3135] |6470| 3384 3385 3386 3387 3388 3389 3390 3391
€100 {3136 3137 3138 3139 3140 3141 3142 3143] |6500| 3392 3393 3394 3395 3396 3397 3398 3399
6110|3144 3145 3146 3147 3148 3149 3150 3151| |6510| 3400 3401 3402 3403 3404 3405 3406 3407
6120|3152 3153 3154 3155 3156 3157 3158 3159|  [6520| 3408 3409 3410 3411 3412 3413 3414 3415
6130|3160 3161 3162 3163 3164 3165 3166 3167| [6530| 3416 3417 3418 3419 3420 3421 3422 3423
6140 [3168 3169 3170 3171 3172 3173 3174 3175| |6540| 3424 3425 3426 3427 3428 3429 3430 3431
6150|3176 3177 3178 3179 3180 3181 3182 3183  |6550| 3432 3433 3434 3435 3426 3437 3438 3439
6160 (3184 3185 3186 3187 3188 3189 3190 3191 6560| 3440 3441 3442 3443 3444 3445 3446 3447
€170 3192 3193 3194 3195 3196 3197 3198 3199|  [6570| 3448 3449 3450 3451 3452 3453 3454 3455
6200 [3200 3201 3202 3203 3204 3205 3206 3207| |6600| 3456 3457 3458 3459 3460 3461 3462 3463
6210 (3208 3209 3210 3211 3212 3213 3214 3215 [6610| 3464 3465 3466 3467 3468 3469 3470 3471
6220|3216 3217 3218 3219 3220 3221 3222 3223 |6620| 3472 3473 3474 3475 3476 3477 3478 3479
6230|3224 3225 3226 3227 3228 3229 3230 3231]  |6630| 3480 3481 3482 3483 3484 3485 3486 3487
6240|3232 3233 3234 3235 3236 3237 3238 3239|  |6640| 3488 3489 3400 3491 3492 3493 3494 3495
6250 (3240 3241 3242 3243 3244 3245 3246 3247|  |6650| 3436 3497 3498 3499 3500 3501 3502 3503
6260|3248 3249 3250 3251 3252 3253 3254 3255 |6660| 3504 3505 3506 3507 3508 3509 3510 3511
6270|3256 3257 3258 3259 3260 3261 3262 3263|  |6670| 3512 3513 3514 3515 3516 3517 3518 3519
6300 [3264 3265 3266 3267 3268 3269 3270 3271 6700|3520 3521 3522 3523 3524 3525 3526 3527
6310 [3272 3273 3274 3275 3276 3277 3278 3279  |6710|3528 3529 3530 3531 3532 3533 3534 3535
6320 3280 3281 3282 3283 3284 3285 3286 3287|  |6720|3536 3537 3538 3539 3540 3541 3542 3543
6330 |3288 3289 3200 3291 3292 3293 3204 3295  |6730( 3544 3545 3546 3547 3548 3549 3550 3551
6340 3296 3297 3208 3299 3300 3301 3302 3303|  |6740f 3552 3553 3554 3555 3556 3557 3558 3559
6350|3304 3305 3306 3307 3308 3309 3310 3311}  [6750| 3560 3561 3562 3563 3564 3565 3566 3567
8360 (3312 3313 3314 3315 3316 3317 3318 3319  |6760| 3568 3569 3570 3571 3572 3573 3574 3575
6370 (3320 3321 3322 3323 3324 3325 3326 3327]  |6770| 3576 3577 3578 3579 3580 3581 3582 3583

o 1 2 3 4 5 & 1 o t 2 3 4 5 & 1
7000| 3584 3585 3586 3587 3588 3589 3590 3591 7400| 3840 3841 3842 3843 3844 3845 3846 3847,
7010| 3592 3593 3594 3595 3596 3507 3598 3599 7410| 3848 3849 3850 3851 3852 3853 3854 3855
7020 3800 3601 3602 3803 3604 3605 3606 3607 7420| 3856 3857 3858 3859 3860 3861 3862 3863
7030| 3608 3609 3610 3611 3612 3613 36814 3615 7430| 3864 3865 3866 3867 3868 3869 3870 3871
7040| 3616 3617 3618 3619 3820 3621 3622 3623 7440| 3872 3873 3874 3875 3876 3877 3878 3879
7050| 3624 3625 3626 3627 3628 3629 3630 3631 7450| 3880 3881 3882 3883 3884 3885 3886 3887
n060| 3632 3633 3634 3635 3636 3637 3638 3639 7460| 3888 3889 3890 3891 3892 3893 3894 3895
7070| 3640 3641 3642 3843 3644 3645 3648 3647 7470 3896 3897 3898 3899 3900 3901 3902 3903| -
7100] 3648 3649 3650 3651 3652 3653 3654 3655 7500 | 3004 3905 3906 3907 3908 3909 3910 3911
7110| 3656 13657 3658 3659 3660 3661 3662 3663| | 7510(3912 3913 3914 3915 3916 3917 3918 3919
7120| 3664 3665 3666 3667 3668 3669 3670 3671 7520(3920 3921 3922 3923 3924 3925 3926 3927
7130| 3672 3673 3674 3675 3676 3677 3678 3679|  |7530|3928 3929 3930 3931 3932 3933 3934 3935
7140| 7680 3681 3682 3683 3684 3685 3686 3687|  |7540|3936 3937 3938 3939 3940 3941 3942 3943
7150| 3688 3689 3690 3691 3692 3693 3694 3695|  |7550|3944 3945 3946 3947 3948 3949 3950 3951
7180| 2698 3697 3698 3699 2700 3701 3702 3703  |7560|3952 3953 3954 3955 3956 3957 3958 3959
7170| 3704 3705 3706 3707 3708 3709 3710 3711 7570|3960 3961 3962 3963 3964 3965 3966 3967
7200|3712 3713 3714 3715 3716 3717 38 3719]  |7600 (3968 3969 3970 3971 3972 3973 3974 3975
7210|3720 3721 3722 3723 3724 3725 3726 3727|  [7610[3976 3977 3978 3979 3980 3981 3982 3983
7220|3728 2929 3730 3731 3732 3733 3734 3735|  |7620 (3984 3085 3986 3987 3988 3989 3990 3991
7230| 3736 3737 3738 3739 3740 3741 3742 3743|  [7630|3992 3993 3994 3995 3996 3997 3998 3999
7240| 3744 3745 3748 3747 3748 3749 3750 3751 7640|4000 4001 4002 4003 4004 4005 4008 4007
1350 3752 3753 3754 3755 3756 3757 3758 3750| (76504008 4009 4010 4011 4012 4013 4014 4015
7260| 3760 3761 3762 3763 3764 3785 37668 3767| (7660|4018 4017 4018 4019 4020 4021 1022 4023
7270| 3768 3769 3770 3771 3772 3773 3774 3775| [ 7670|4024 4025 4026 4027 4028 4029 4030 4031
7300{ 3776 3777 3778 3779 3780 3781 3782 3783|  |7700|4032 4033 4034 4035 4036 4037 4038 4039
7310|3784 3785 3786 3787 3788 3789 3790 3791|  |7710|4040 4041 4042 4043 4044 4045 4046 4047
7320{ 3792 3783 3794 3795 3796 3797 3798 3799|  |7720|4048 4049 4050 4051 4052 4053 4054 4055
7330| 2800 3801 3802 3803 3304 3805 3808 3807|  |7730|4056 4057 4058 4059 4060 4061 4062 4063
7340|3808 3800 3810 3811 3812 3813 3814 3815|  [7740|4064 4065 4066 4067 4068 4069 4070 4071
7350|3816 3817 3818 3819 3820 3821 3822 3823  [7750|4072 4073 4074 4075 4076 4077 4078 4079
7380 3824 3825 3826 3827 3828 3829 3830 3831 7760 {4080 4081 4082 4083 4084 4085 4086 4087
7370 3832 3833 3834 3835 383 3837 3838 3838|  |7770]4088 4089 4090 4091 4092 4093 4094 4095
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OCTAL-DECIMAL FRACTION CONVERSION TABLE

OCTAL DEC. QOCTAL DEC. OCTAL DEC. OCTAL DEC,
.000 . 000000 . 100 . 125000 .200 . 250000 .3090 . 375000
.001 . 001953 .101 . 126953 .201 .251933 .301 .376953
.002 . 003906 . 102 . 128906 .202 . 253906 .302 . 378906
.003 . 005859 . 103 . 130859 .203 . 255859 .303 . 380859
.004 . 007812 . 104 . 132812 .204 .257812 .304 .382812
. 005 . 009765 . 105 . 134765 .205 . 259765 .305 .384765
. 006 .011718 . 106 . 136718 .206 .261718 .306 .386718
.007 .013671 .107 .138671 . 207 .263671 .307 .388671
.010 . 015625 .110 . 140625 .210 . 265625 .310 . 390625
.011 .017578 111 . 142578 .211 .267578 .31t .392578
.012 .019531 .112 . 144531 .212 .269531 312 .394531
.013 .021484 .113 . 146484 .213 . 271484 .313 .396484
014 .023437 114 . 148437 .24 . 273437 .314 .398437
. 015 . 025390 115 . 150390 .215 .275390 .315 .400390
.016 .027343 .116 . 152343 .216 . 277343 .316 .402343
.017 . 029296 .117 . 154296 .217 .279296 .317 .404296
. 020 .031250 .120 . 156250 . 220 .281250 .320 . 406250
.021 . 033203 .121 . 158203 .221 . 283203 .321 .408203
. 022 . 035156 . 122 . 160156 .222 .285156 .322 .410156
.023 .037109 .123 . 162109 .223 .287109 .323 .412109
.024 .039062 . 124 . 164062 . 224 . 289062 .324 . 414062
.025 .041015 . 125 . 166015 . 225 .291015 .325 .416015
.026 .042968 . 126 . 167968 . 226 . 292968 .326 .417968
. 027 . 044921 127 . 169921 .227 .294921 .327 .419921
.030 . 046875 .130 . 171875 .230 . 296875 .330 .42187%
. 031 . 048828 . 131 . 173828 .231 .298828 .331 .423828
.032 . 050781 .132 . 175781 .232 . 300781 .332 . 426781
.033 .052734 .133 . 177734 .233 .302734 .333 . 427734
. 034 . 054687 . 134 . 179687 .234 .304687 .334 .429687
.035 . 056640 . 135 . 181640 .235 . 306640 .335 .431640
.036 , 058593 . 136 . 183593 . 236 .308593 .336 .433593
.037 . 060546 . 137 . 185546 . 237 . 310546 . 337 .435546
. 040 . 062500 . 140 . 187500 . 240 .312500 . 340 .437500
. 041 . 064453 . 141 . 189453 .241 .314453 .341 .439453
. 042 , 066406 . 142 . 191406 .242 . 316406 .342 . 441406
. 043 . 068359 . 143 . 193359 .243 .318359 . 343 .443359
.044 .070312 . 144 . 195312 . 244 .320312 . 344 . 445312
. 045 . 072265 . 145 . 197265 . 245 . 322285 . 345 . 447265
. 046 .074218 . 146 . 199218 .246 .324218 .346 .449218
. 047 076171 . 147 .201171 .247 .326171 .347 ,451171
.050 .078125 . 150 .203125 .250 . 328125 .350 .453125
.051 . 080078 . 151 .205078 . 251 . 330078 . 351 . 455078
.052 .082031 .152 .207031 ,252 . 332031 .352 .457031
.053 .083984 . 153 .208984 .253 .333984 .353 .458984
. 054 . 085937 . 154 .210937 . 254 . 335937 .354 .460937
. 055 . 087890 . 155 .212890 . 255 .337890 . 355 .462890
. 056 . 089843 . 156 .214843 . 256 . 339843 .356 .464843
.057 . 091796 . 157 .216796 . 257 .341796 .357 .466796
. 060 . 093750 . 160 . 218750 . 260 . 343750 . 360 .468750
. 061 .095703 .161 .220703 . 261 .345703 .361 .470703
.062 . 097656 . 162 . 222656 . 262 .347656 .362 .472656
. 063 . 099609 .163 . 224609 .263 .349609 .363 .474609
.064 . 101562 . 164 . 226562 . 264 .351562 .364 .476562
. 065 . 103515 . 165 .228515 .265 . 353515 . 365 .478515
. 066 . 105468 . 166 .230468 . 266 . 355468 ., 366 .480468
. 067 . 107421 . 167 .232421 .267 .357421 . 367 .482421
. 070 . 109375 . 170 .234375 .270 .359375 .370 .484375
.071. .111328 - .17 .236328 .21 .361328 .371 .486328
.072 . 113281 .172 . 238281 .272 .363281 .372 .488281
.073 . 115234 L 173 .240234 .273 . 365234 .373 .480234
.074 .117187 174 .242187 .274 .367187 .374 .492187
.075 .119140 L1750 ,244140 .275 .369140 .375 .494140
.076 . 121093 . 176 .246093 .276 .371093 .376 .496093
.077 . 123046 77 .248046 .277 . 373046 L3717 . 498046
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OCTAL-DECIMAL FRACTION CONVERSION TABLE (continued)

OCTAL DEC. OCTAL DEC, OCTAL DEC. OCTAL DEC.

.000000 . 000000 .000100 .000244 .000200 . 000488 .000300 . 000732
.000001 . 000003 .000101 . 000247 .000201 . 000492 .000301 . 000736
.000002 . 000007 ,000102 .000251 . 000202 . 000495 .000302 .000740
. 000003 .000011 . 000103 . 000255 . 000203 . 000499 .000303 .000743
. 000004 .000015 . 000104 .000259 .'000204 .000503 .000304 . 000747
. 000005 .000019 .000105 .000263 . 000205 . 000507 , 000305 .000751
.000006 . 000022 ,000106 .000287 .000206 .000511 .000306 .000755
.000007 . 000026 ,000107 .000270 . 000207 .000514 . 000307 . 000759
. 000010 . 000030 , 000110 . 000274 . 000210 . 000518 .000310 . 000762
.000011 . 000034 ,000111 .000278 .000211 . 000522 . 000311 .000766
.000012 ,000038 .000112 .000282 . 000212 . 000528 .000312 .000770
.000013 . 000041 .000113 .000286 .000213 . 000530 .000313 . 000774
.000014 . 000045 .000114 .000289 .000214 . 000534 .000314 ,000778
.000015 . 000049 .000118 . 000293 .000215 . 000537 ,000315 .000782
. 000016 . 000053 .000116 , 000297 . 000218 . 000541 . 000316 . 000785
.000017 . 000057 .000117 ,000301 .000217 . 000545 .000317 .000789
. 000020 .000061 ,000120 . 000305 . 000220 . 000549 . 000320 . 000793
. 000021 . 000064 .000121 ,000308 , 000221 . 000553 . 000321 . 000797
. 000022 . 000068 .000122 .000312 . 000222 . 000556 , 000322 .000801
. 000023 .000072 .000123 .000316 . 000223 . 000560 .000323 . 000805
. 000024 .000076 .000124 .000320 . 000224 . 000564 .000324 ,000808
. 000025 . 000080 .000125 .000324 . 000225 . 000568 .000325 .000812
.000026 .000083 .000126 ,000328 . 000226 .000572 . 000326 .000816
.000027 . 000087 .000127 .000331 . 000227 . 000576 .000327 . 000820
.000030 .000091 .000130 . 000335 . 000230 . 000579 . 000330 . 000823
.000031 . 000095 .000131 , 000339 .000231 .000583 .000331 . 000827
. 000032 . 000099 .000132 .000343 .000232 , 000587 . 000332 .000831
. 000033 .000102 .000133 .000347 .000233 .000591 . 000333 . 000835
. 000034 . 000106 .000134 . 000350 .000234 .000595 . 000334 . 000839
. 000035 .000110 .000135 .000354 .000235 .000598 .000335 .000843
. 000036 .000114 .000136 .000358 . 000236 .000602 ,000336 . 000846
.000037 ,000118 .000137 .000362 .000237 .000606 .000337 . 000850
.000040 .000122 . 000140 .000366 .000240 .000610 .000340 . 000854
.000041 .000125 .000141 .000370 . 000241 .000614 . 000341 .000858
. 000042 . 000129 000142 .000373 . 000242 . 000617 . 000342 . 000862
.000043 .000133 .000143 .000377 ., 000243 .000621 . 000343 . 000865
. 000044 .000137 .000144 .000381 000244 . 000625 . 000344 .000869
.000045 .000141 . 000145 .000385 . 000245 . 000629 . 000345 .000873
. 000046 . 000144 .000148 .000389 .000248 , 000633 , 000346 .000877
. 000047 .000148 .000147 . 000392 . 000247 . 000637 .000347 .000881
. 000050 .000152 . 000150 .000396 . 000250 . 000640 .000350 . 000885
. 000051 .000158 .000151 . 000400 . 000251 .000644 .000351 .000888
. 000052 . 000160 ,000152 . 000404 . 000252 . 000648 ,000352 .000892
.000053 . 000164 ,000153 » 000408 . 000253 ., 000652 . 000353 .000896
.000054 .000167 .000154 .000411 . 000254 . 000656 . 000354 .000900
.000055 .000171 .000155 , 000415 , 000255 .000659 . 000355 . 000904
. 000056 . 000175 .000156 . 000419 . 000256 ,000663 . 000356 . 000907
. 000057 .000173 . 000157 . 000423 . 000257 . 000687 ,0003... .000911
. 000060 .000183 .000160 . 000427 . 000260 , 000671 . 000360 . 000915
.000061 .000188 .000161 . 000431 . 000261 . 000675 . 000361 .000919
.000062 . ,000190 .000162 .000434 . 000262 . 000679 . 000362 .000923
.000063 °.000194 .000163 . 000438 .000263 . 000682 . 000363 . 000926
. 000064 .000198 .000164 . 000442 . 000264 . 000686 .000364 . 000930
. 000065 .000202 .000165 . 000446 . 000265 . 000690 . 000365 . 000934
. 000066 . 000205 .000166 . 000450 . 000266 . 000694 . 000366 .000938
. 000067 . 000209 .000167 . 000453 . 000267 ., 000698 . 000367 . 000942
.000070 .000213 .000170 . 000457 . 000270 .000701 .000370 . 000946
. 000071 .000217 .000171 . 000451 .000271 . 000705 .000371 . 000949
.000072 .000221 .000172 . 0004685 .000272 . 000709 . 000372 .000953
,000073 . 000225 .000173 . 000469 . 000273 .000713 . 000373 . 000957
.000074 .000228 .000174 .000473 . 000274 . 000717 .000374 . 000961
. 000075 . 000232 ,000175 . 000476 . 000275 . 000720 ., 000375 . 000965
. 000076 .000236 .000176 . 000480 .000276 . 000724 .000376 .000968
. 000077 . 000240 .000177 . 000484 . 000277 . 000728 . 000377 . 000972
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OCTAL-DECIMAL FRACTION CONVERSION TABLE (continued)

\

OCTAL DEC. OCTAL DEC. OCTAL DEC, OCTAL DEC,

. 000400 . 000976 . 000500 .001220 . 000600 . 001464 . 000700 .001708
. 000401 . 000980 . 000501 .001224 .000601 .001468 .000701 .001712
. 000402 . 000984 .000502 .001228 . 000602 .001472 . 000702 .001716
. 000403 .000988 . 000503 .001232 . 000603 .001476 .000703 .001720
. 000404 . 000991 . 000504 .001235 . 000604 . 001480 .000704 .001724
. 000405 . 000995 . 000505 .001239 . 000605 .001483 . 000705 .001728
. 000406 .000999. . 000506 .001243 .000606 . 001487 . 000706 ,001731
.000407 .001003 .000507 .001247 . 000607 . 001491 . 000707 . 001735
. 000410 .001007 .000510 .001251 .000610 .001495 .000710 . 001739
. 000411 .001010 . 000511 .001255 . 000611 .001499 .000711 .001743
.000412 . 001014 .000512 .001258 . 000612 . 001502 .000712 .001747
.000413 .001018 .000513 .001262 . 000613 . 001506 .000713 . 001750
.000414 .001022 .000514 .001266 . 000614 .001510 . 000714 .001754
. 000415 .001026 .000515 .001270 . 000615 .001514 .000715 .001758
.000416 .001029 . 000516 .001274 .000616 .001518 .000716 .001762
.000417 .001033 .000517 .001277 .000617 001522 .000717 . 001766
. 000420 . 001037 . 000520 .001281 . 000620 .001525 .000720 .001770
. 000421 .001041 . 000521 .001285 . 000621 .001529 . 000721 .001773
. 000422 . 001045 .000522 .001289 . 000622 . 001533 . 000722 .001717
. 000423 . 001049 .000523 .001293 . 000623 .001537 . 000723 .001781
.000424 .001052 . 000524 .001296 . 000624 .001541 . 000724 .001785
. 000425 . 001056 .000525 .001300 . 000625 . 001544 . 000725 .001789
. 000426 .001060 .000526 .001304 . 000626 . 001548 .000726 .001792
. 000427 .001064 .000527 .001308 . 000627 . 001552 .000727 . 001796
. 000430 .001068 .000530 .001312 . 000630 . 001556 .000730 .001800
. 000431 .001071 .000531 .001316 . 000631 .001560 .000731 .001804
. 000432 .001075 .000532 .001319 . 000632 . 001564 . 000732 .001808
.000433 .001079 .000533 ,001323 .000633 . 001567 .000733 .001811
. 000434 .001083 .000534 .001327 . 000634 . 001571 . 000734 .001815
. 000435 .001087 . 000535 .001331 . 000635 .001575 . 000735 .001819
. 000436 .001091 .000536 .001335 . 000636 .001579 .000736 .001823
. 000437 .001094 . 000537 .001338 . 000637 .001583 .000737 .001827
. 000440 .001098 .000540 .001342 . 000640 .001586 . 000740 .001831
. 000441 .001102 .000541 .001346 . 000641 . 001590 . 000741 .001834
. 000442 .001106 .000542 .001330 . 000642 .001594 .000742 .001838
. 000443 .001110 .000543 .001354 . 000643 . 001598 000743 . 001842
. 000444 .001113 .000544 .001358 . 000644 .001602 .000744 .001846
. 000445 . 001117 .000545 .001361 . 000645 . 001605 .000745 .001850
. 000446 .001121 .000546 .001365 . 000646 .001609 000746 .001853
. 000447 .001125 . 000547 ,001369 . 000647 .001613 .000747 .001857
. 000450 .001129 .000550 .001373 . 000650 .001617 . 000750 .001861
. 000451 .001132 .000551 .001377 .000651 .001621 .000751 .001885
. 000452 .001136 . 000552 .001380 . 000652 . 001625 .000752 .001869
. 000453 .001140 .000553 .001384 . 000653 . 001628 . 000753 .001873
. 000454 .001144 . 000554 .001388 . 000654 001632 .000754 .001875
. 000455 .001148 .000555 .001392 . 000655 .001636 . 000755 .001880
. 000456 . 001152 . 000556 .001396 . 000656 . 001640 .000756 .001884
. 000457 .001155 . 000557 .001399 . 000657 . 001644 .000757 .001888
. 000460 .001159 .000560 .001403 . 000660 .001647 .000760 .001892
.000461 .001163 . 000561 .001407 . 000661 .001651 . 000761 .001895
. 000462 .001167 .000562 .001411 . 000662 . 001655 .000762 .001899
. 000462 .001171 . 000583 .001415 . 000663 . 001659 .000763 .001203
. 000464 .001174 .000564 . 001419 000664 .001663 .000764 . 001907
. 000465 .001178 . 000565 .001422 . 000665 .001667 .000785 .001911
.000466 .001182 .000566 . 001426 -000666 .001670 . 000766 .001914
. 000467 .001186 . 000567 .001430 000667 .001674 . 000767 .001918
.000470 .001190 .000570 .001434 500670 ,001678 . 000770 .001922
. 000471 .001194 .000571 .001438 . 000671 .001682 .000771 .001926
. 000472 .001197 .000572 .001441 .000672 . 001686 . 000772 .001930
.000473 .0012 . .000573 .001445 .000673 .001689 .000773 .001934
.000474 . 001205 .000574  °.001449 .000674 .001693 .000774 ,001937
.000475 .001209 . 000575 .001453 . 000675 . 001697 . 000775 . 001941
. 000476 .001213 .000576 .001457 . 000676 . 001701 .000776 . 001945
. 000477 . 001216 .000577 .001461 . 000677 . 001705 .000777 . 001949
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APPENDIX 4

INSTRUCTION SUMMARY

MEMORY REFERENCE INSTRUCTIONS

Mnemonic Octal Machine Operation

Symbol Code Cycles Executed

CAL 00 2 Call subroutine. The address portion of
this instruction is ignored. The action
is identical to JMS 20.

DACY 04 2 Deposit AC. The content of the AC is
deposited in the memory cell at loca-
tion Y.

IJMS Y 10 2 Jump to subroutine. The content of the
PC and the content of the L is deposited

“in memory cell Y. The next instruction
. is taken from cell Y + 1.

DZMY 14 2 Deposit zero in memory. Zero is de-
posited in memory cell Y.

LACY 20 2 Load AC. The content of Y is loaded
into the AC.

XORY 24 2 Exclusive OR. The exclusive OR is
performed between the content of Y
and the content of the AC, with the
result left in the AC.

ADD Y 30 2 Add (1's complement). The content of Y.
is added to the content of the AC in 1'%
complement arithmetic and the result is
left in the AC.

TAD Y 34 2 Two's complement add. The content of

Y is added to the content of the AC in
2's complement arithmetic and the result
is left in the AC.
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MEMORY REFERENCE INSTRUCTIONS (continued)

Mnemonic Octal Machine Operation

Symbol Code Cycles Executed

XCTY 40 1+ Execute. The instruction in memory cell
Y is executed.

ISZ Y 44 2 Increment and skip if zero. The content
of Y is incremented by one in 2's com-
plement arithmetic. If the result is zero,
the next instruction is skipped.

AND Y 50 2 AND. The logical operation AND is per-
formed between the content of Y and the con-
tent of the AC with the result left in the AC.

SAD Y 54 2 Skip if AC is different from Y. The con-
tent of Y is compared with the content
of the AC. If the numbers are different,
the next instruction is skipped.

JMPY 60 1 Jump to Y. The next instruction to be ex~
ecuted is taken from memory cell Y.

EAE INSTRUCTION LIST

Mnemonic Octal Operation

Symbol Code Executed

EAE 640000 Basic EAE command. No operation.

LRS 640500 Long right shift.

LRSS 660500 Long right shift, signed (AC sign = link).
LLS 640600 Long left shift.

LLSS 660600 Long left shift, signed (AC sign =L).

ALS 640700 Accumulator left shift.

ALSS 660700 Accumulator left shift, signed (AC sign =L).
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EAE INSTRUCTION LIST (continued)

Mnemonic Octal Operation

Symbol Code Executed

NORM 640444 Normalize, unsigned. Maximum shift is 44g.

NORMS 660444 Normalize, signed (AC sign=1L).

MUL 653122 Multiply, unsigned. The number in the AC is multi-
plied by the number in the next core memory ad-
dress.

MULS 657122 Multiply, signed. The number in the AC is multi-
plied by the number in the next core memory
address.

DIV 640323 Divide, unsigned. The 36-bit content of both the

' AC and MQ is divided by the number in the next
core memory location.

DIVS 644323 Divide, signed. The content of both the AC and
MQ as a 1's complement signed number is divided
by the number in the next core memory location.

IDIV 653323 Integer divide, unsigned. Divide the number in
the AC as an 18-bit unsigned integer by the num-
ber in the next core memory location.

IDIVS 657323 Integer divide, signed. Same as IDIV but the
content of the AC is a 17-bit signed number,

FRDIV 650323 Fraction divide, unsigned. Divide the 18-bit frac-
tion in the AC by the 18-bit fraction in the number
in the next core memory location.

FRDIVS 654323 Fraction divide, signed. Same as FRDIV, but the
content of the AC is a 17-bit signed number.

LACQ 641002 Replace the content of the AC with the content

' of the MQ.

LACS 641001 Replace the content of the AC with the content
of the SC.

cLQ 650000 Clear MQ.
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EAE INSTRUCTION LIST (continued)

Mnemonic Octal | Operation

Symbol Code Executed

ABS 644000 Place absolute value of AC in the AC.

GSM 664000 Get sign and magnitude. Places AC sign in the
link and takes the absolute value of AC.

0OsC 640001 Inclusive OR the SC into the AC.

OMQ 640002 Inclusive OR AC with MQ and place results
in AC.

CMQ 640004 Complement the MQ.

LMQ 652000 Load MQ

INPUT/QUTPUT TRANSFER INSTRUCTIONS

Mnemonic Octal Operation
Symbol Codes Executed

Program Interrupt

IOF 700002 Interrupt off. Disable the PIC,

ION 700042 Interrupt on. Enable the PIC,

ITON 700062 Interrupt and trap on. Enable PIC and trap
mode.

Real Time Clock

CLSF 700001 Skip the next instruction if the clock flag is
set fo 1.

CLOF 700004 Clear the clock flag and disable the clock.

CLON 700044 Clear the clock flag and enable the clock.

Perforated Tape Reader

RSF 700101 Skip if reader flag isa 1.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation

Symbol Code Executed

Perforated Tape Reader (continued)

RCF 700102 Clear reader flag, then inclusively OR the con-
tent of reader buffer into the AC.

RRB 700112 Read reader buffer. Clear reader flag and AC,
and then transfer content of reader buffer in-
to AC.

RSA 700104 Select reader in alphanumeric mode. One
8~bit character is read into the reader buffer.

RSB 700144 Select reader in binary mode. Three 6-bit
characters are read into the reader buffer.

Perforated Tape Punch

PSF 700201 Skip if the punch flag is set to 1.

PCF 700202 Clear the punch flag.

PSA or 700204 Punch a line of tape in alphanumeric mode.

PLS 700206

PSB 700244 Punch a line of tape in binary mode.

I/O Equipment

1/ORS 700314 Input/output read status. The content of
given flags replace the content of the as-
signed AC bits.

TTS 703301 Test Teletype and skip if KSR 33 is connected
fo computer.

CAF 703302 Clear all flags.

SKP7 703341 Skip if processor is a PDP-7.
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INPUT/OQUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation

Symbol Code Executed

Teletype Keyboard

KSF 700301 Skip if the keyboard flag is set to 1.

KRB 700312 Read the keyboard buffer. The content of the

: buffer is placed in AC10-17 and the keyboard
flag is cleared.

Teletype Teleprinter

TSF 700401 Skip if the teleprinter flag is set.

TCF 700402 Clear the teleprinter flag.

TLS 700406 Load teleprinter buffer. The content of AC10-17
is placed in the buffer and printed. The flag is
cleared before transmission takes place and is set
when the character has been printed.

Oscilloscope and Precision CRT Displays

DXC 700502 Clear the X-coordinate buffer.

DYC 700602 Clear the Y-coordinate buffer.

DXL 700506 Load the X-coordinate buffer from AC8-17.

DYL 700606 Load the Y-coordinate buffer from AC8-17.

DXS 700546 Load the X~coordinate buffer and display the
point specified by the XB and YB.

DYS 700646 Load the Y-coordinate buffer and display the
point specified by the XB and YB.

DSF 700701 Skip if display flag=1.

DCF 700702 Clear display flag.

DLB 700706 Load the brightness register from AC15-17.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed
Precision Incremental Display

IDVE 700501 Skip on vertical edge violation.

IDSI 700601 Skip on stop interrupt.

IDSP 700701 Skip if light pen flag is set.

IDHE 701001 Skip on horizontal edge violation.

IDRS 700504 Continue display. After a light pen interrupt,
this command causes the display to resume at
the point indicated by the content of the DAC.

IDRA 700512 Read display address. Transfers the address in
the DAC to AC5-17.

IDLA 700606 Load address and select. The content of AC5-17
are placed in the DAC and the display is started.

IDRD 700614 Restart display. After a stop code interrupt,
this command causes the display to resume at
the point indicated by the content of the DAC.

IDCF 700704 Clear display control. All flags and interrupts
are cleared.

IDRC 700712 Read X and Y coordinates. The content of bits
XB0-8 is transferred into AC0-8 and the content
of YB0-8 is transferred into AC9-17,

Symbol Generator

GCL 700641 Clear done flag (also done by GPL or GPR).

GSF - 701001 Skip on done.

GPL 701002 Generator plot left.

GLF 701004 Load format (bit 15 for space, bits 16 and 17

for size).
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed

Symbol Generator (continued)

GPR 701042 Generator plot right.

GSP 701084 Plot a spoce.

General Purpose Multiplexer Control

ADSM 701103 Select MX channel. The content of AC12-17
is placed in the MAR.

ADIM 701201 Increment channel address. The content of the

MAR is incremented by 1. Channel 0 follows
channel 77g.

Analog-to-Digital Converters

ADSF 701301 Skip if converter flag is set.

ADSC 701304 Select and convert. The converter flag is cleared
and a conversion is initiated.

ADRB 701312 Read converter buffer. Places the content of
the buffer in the AC.

- Relay Buffer
ORC 702101 Clear output relay buffer flip-flop register.

ORS 702104 Set output relay buffer flip-flop register to cor-
respond with the contents of the accumulator.

Inter Processor Buffer

IPSI 702201 Skip on IPB information flag.

IPRB 702212 Read [PB buffer. The content of the IPB is read
into the AC and the information flag is cleared.
The buffer becomes available to one of the pro-
cessors.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed

Inter Processor Buffer (continued)

IPLB 702024 Load IPB buffer, The content of the AC is
loaded into the IPB and the information flag of
the other processor is set.

IPSA 702301 Skip on IPB available. The next instruction is
skipped if the buffer is ready to accept data
from the AC.

IPDA 702302 Disable IPB available. The available flag of the
processor issuing the command is unconditionally
cleared.

IPEA 702304 Enable IPB available.

Incremental Plotter and Control

PLSF 702401 Skip if plotter flag isa 1.

PLCF 702402 Clear plotter flag.

PLPU 702404 Plotter pen up. Raise pen off of paper.
PLPR 702501 Plotter pen right.

PLDU 702502 Plotter drum (paper) upward.

PLDD 702504 Plotter drum (paper) downward .

PLPL 702601 - Plotter pen left.

PLUD 7:)2602 Plotter drum (paper) upward.

PLPD 702604 Plotter pen down. Lower pen on to paper.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed

Data Confrol

STC 704001 Skip on transfer complete. The next instruction
is skipped if the done flag in the data control is
set fo 1.

LWC 704006 Load word count. The WC register is cleared

then loaded from the content of AC3-17.

SEC 704101 Skip on error condition. If an error signal has
been received by the data control from the se-
lected device, the next instruction is skipped.

LAR 704106 Load address register. The AR is cleared then
loaded by OR transfer from the content of AC3-17.

CDC 704201 Clear data control. All flags and registers of the
data control are cleared, and the busy status is
set,

LCW 704205 Load control word. The control word contained
in the AC is transferred into the data control status
register.

RWC 704212 Read word count. The AC is cleared, then the
content of the WC is transferred into AC3-17.

Automatic Priority Interrupt

CAC 705501 * Clear all channels. Turn off all channels.
ASC ‘ 705502 Enable selected channel(s). AC2-17 are used to
: select the channel(s).
DSC 705604 Disable selected channel(s). AC2-17 are used to
select the channel(s).
EPI 700044 Enable automatic priority interrupt Sysfem .
DPI 700004 Disable automatic priority interrupt system.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation

Symbol Code Executed

Automatic Priority Interrupt (continued)

ISC 705504 Initiate break on selected channel (for main-
tenance purposes). AC2-17 are used to select
the channel.

DBR 705601 Debreak. Returns highest priority channel to
receptive state,

Serial Drum

DRLR 706006 Load counter and read. Places the content of
AC2-17 in the DCL and prepares the drum sys-
tem for reading a block into core memory.

DRLW 706046 Load counter and write. Loads the DCL from
AC2-17 and prepares the drum system for writing
a block to be received from core memory.

DRSF 706101 Skip if drum transfer flag is set.

DRCF 706102 Clear drum transfer and error flags.

DRSS 706106 Load sector and select. Places the content of
AC9-17 in the DTR, clears both drum flags, and
initiates the block transfer.

DRSN 706201 Skip if drum error flag is not set.

DRCS 706204 Continue select. Clears the flags and iniates a
transfer as specified by the content of the DCL
and DTR.

Card Punch

CPSF 706401 Skip if card reader flag is set.

CPLR 706406 Load the punch buffer, clear punch flag.

CPCF 706442 Clear the card row flag.

CPSE 706444 Select the card punch. A card starts moving from "

the hopper to the punch station and load the card
punch buffer from the AC.
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INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed
Automatic Line Printer

LPSF 706501 Skip if printing done flag= 1.

LPCF 706502 Clear printing done flag.

LPL1 705562 Load one character into printing buffer.

LPL2 706522 Load two characters into printing buffer.

LPLD 706542 Load printing buffer (three characters).

LPSE 706506 Select printer and print.

LSSF 706601 Skip if spacing flag=1.

LSCF 706602 Clear spacing flag.

LSLS 706604 Load spacing buffer and space.

Card Readers

CRSF 706701 Skip if the card reader flag is set.

CRSA 706704 Select and read a card in alphanumeric mode.
A card is started through the reader and 80
columns are read, interpreted, and translated
into 6-bit character codes.

CRRB 706712 Read the card reader buffer. The content of the
CRB is placed in AC6-17.

CRSB 706744 Select and read a card in binary mode. A card
is started through the reader and 80 columns are
read as 12-bit numbers.

Automatic Magnetic Tape Conirol
MSCR 707001 Skip if the tape control is ready (TCR=1).
707101 Skip if the tape unit is ready (TTR).

MSUR
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INPUT/QUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed
Automatic Magnetic Tape Control (continued)

*MCC 707401 Clear CA and WC,

MCA 707405 Clear CA and WC, and transfer the content of
AC5-17 into the CA.

MWC 707402 Load WC. Transfers the content of AC5-17 into
the WC.

MRCA 707414 Transfer the content of the CA into AC5-17.

MCD 707042 Disable TCR and clear CR. Clear WCO and EOR
flags.

MTS 707006 Clear control register (CR) and clear job done,
WCO, and EOR flags. Transmit unit, parity,
and density to tape control.

MTC 707106 Transmit tape command and start, This command
initiates the transfer.

MNC 707152 End continuous mode. Clears the AC; the oper-
ation terminates at the end of the current record.

MRD 707204 Switch mode from read to read/compare.

MRCR 707244 Switch from read/compare to read.

MSEF 707301 Skip if EOR flag is set.

*MDEF 707302 Disable EOR flag.

*MCEF 707322 Clear EOR flag.

*MEEF 707342 Enable EOR flag.

MIEF 707362 Initialize EOR flag. Clears and enables the flag.

*These instructions must be combined with other commands to be recognized by the PDP-7
Symbolic Assembler.
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INPUT/QUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Operation
Symbol Code Executed

Automatic Magnetic Tape Control (continued)

MSWF 707201 Skip if WCO flag is set.
*MDWF 707202 Disable WCO flag.
*MCWF 707222 Clear WCO flag.
*MEWF 707242 Enable WCO flag.

MIWF 707262 Initialize WCO flag.

MTRS 707314 Read tape status.

DECtape System

MMRD 707512 Read. Clears the AC and transfers one word from
the data buffer in the control into AC0-17,

MMWR 707504 Write. Transfers one word from AC0-17 to the
data buffer in the control.

MMSE 707644 Select. Connects the unit designated in AC2-5
to the DECtape control.

MMLC 707604 Load control. Sets the DECtape control to the

‘ proper mode and direction from AC12-17,
MMRS 707612 Read status. Clear the AC and transfer the
: DECtape status conditions into AC0=8.

MMDF 707501 Skip on DECtape data flag.

MMBF 707601 Skip on DECtape block end flag.

MMEF 707541 Skip on DECtape error flag.

*These instructions must be combined with other commands to be recognized by the PDP-7
Symbolic Assembler.

201



INPUT/OQUTPUT TRANSFER INSTRUCTIONS (continued)

Mnemonic Octal Event Operation
Symbol Code Time Executed
Memory Extension Control
SEM 707701 Skip if in extend mode.
EEM 707702 Enter extend mode.
LEM 707704 Leave extend mode.
EMIR 707742 Extend mode interrupt restore.
OPERATE INSTRUCTIONS
Mnemonic Octal Event Operation
Symbol Code Time Executed
OPR or 740000 - Operate group or no operation. Causes a 1-
NOP ‘ cycle program delay.
CMA 740001 3 Complement accumulator. Each bit of the AC
‘ is complemented.
CML 740002 3 Complement link,
OAS 740004 3 Inclusive OR ACCUMULATOR switches. The
word set into the ACCUMULATOR switches is
OR combined with the content of the AC, the
result remains in the AC.
RAL 740010 3 Rotate accumulator left. The content of the
AC and L are rotated one position to the left.
RLR 740020 2 Rotate accumulator right. The content of the
AC and L are rotated one position to the right.
HLT 740040 -— Halt. The program is stopped at the conclu-
sion of the cycle.
SMA 740100 1 Skip on minus accumulator. If the content of

the AC is negative (2's complement) number
the next instruction is skipped.
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OPERATE INSTRUCTIONS (continued)

Mnemonic Octal Event Operation
Symbol Code Time Executed

SZA 740200 1 Skip on zero accumulator. |f the content of
the AC equals zero (2's complement), the next
instruction is skipped.

SNL 740400 ] Skip on non-zero link. If the L contains a 1,
the next instruction is skipped.

SKP 741000 1 Skip. The next instruction is unconditionally
skipped.

SPA 741100 1 Skip on positive accumulator. |f the content
of the AC is zero (2's complement) or a posi-
tive number, the next instruction is skipped.

SNA 741200 1 Skip on non-zero accumulator, If the content
of the AC is not zero (2's complement), the
next instruction is skipped.

SZL 741400 ] Skip on zero link. |f the L contains a 0, the
next instruction is skipped. ‘

RTL 742010 2,3 Rotate two left. The content of the AC and
the L are rotated two positions to the left.

RTR 742020 2,3 Rotate two right. The content of the AC and
the L are rotated two positions to the right.

CLL 744000 2 Clear link. The L is cleared.

STL 744002 2,3 Set link. The Lissetto 1.

RCL 744010 2,3 Clear link, then rotate left. The L is cleared,
then the L and AC are rotated one position
left.

RCR 744020 2,3 Clear link, then rotate right. The L is cleared,
then the L and AC are rotated one position
right.

CLA 750000 2 Clear accumulator. Each bit of the AC is

cleared.

203



OPERATE INSTRUCTIONS (continued)

Mnemonic Octal Event Operation

Symbol Code Time Executes

CLC 750001 2,3 Clear and complement accumulator. Each bit
of the AC is set to containa 1,

LAS 750004 2,3 Load accumulator from switches. The word set
into the ACCUMULATOR switches is loaded
into the AC,

GLK 750010 2,3 Get link. The content of L is set into AC17.

LAW N 76XXXX -— Load the AC with LAW N,
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