










































































































































































































































































































































































































































































































































































DECUS No. 8-111

DISKLOOK

DISKLOOK is a small utility program for a PDP-8 with a 32K DF32 Disk. Using
the on-line Teletype, the user may examine and alter any location (in octal) on
the disk. Masked searches are also available. DISKLOOK occupies locations
200 through 777 of any memory field.

DECUS No. 8-112

Sentence Generator

This program generates random English language sentences, using a diction-
ary (provided by the user) of ten basic word groups (A-J). The dictionary is
used in conjunction with a random number generator and a syntactical algo-
rithm to provide an output of randomly constructed English language sen-
tences.

The program is an execellent vehicle for computer demonstration purposes.
It may also be used to advantage in English teaching programs to aid students
in perceiving sentence structure and errors in the use of words.

DECUS No. 8-113

Conversion of Friden (EIA) to ASCII

This program will translate tapes prepared on a Friden Flexowriter (EIA) into
ASCII for direct assembly, further editing, or feeding into the FORTRAN pro-
gram. Alphabetic characters may be in either upper or lower case. The program
uses a table lookup and comparison with the negative complement of the EIA
character, then outputs the corresponding ASCII character.

Storage: 213, including 2 auto-index registers

DECUS No. 8-114
Rounded Decimal Output Modification for PDP-8 FORTRAN
The program loads over the PDP-8 FORTRAN Operating System (DEC-08-AFA3-
PB) and provides output in conventional decimal form: rounded, aligned, and
with plus sign, leading zeros (other than one, in the case of fractional num-
bers), and trailing decimal point replaced by spaces. The FORTRAN trigo-
nometrical routines are over-written. The source program must begin with two
statements assigning integer variables representing, respectively, the number
of digits required to the right of the decimal point, and the total number of
digits (these can be reassigned, by program or manually). Output is called in
the normal way, i.e. by TYPE statements referring to FORMAT statements con-
taining the symbol E. If output of a number is not possible in the format re-
quested, the decimal point is shifted to the right in the field; if formatted
output is still impossible, or if zero or negative total digits were requested,
output reverts to “E” format.
Restrictions: FORTRAN source language programs must begin with two special
statements defmmg format required.

DECUS No. 8-115

Double Precision Integer Interpretive Package

This program is a Double Precision Integer Interpretive Package similar in
operation to the Floating Point Package (Digital 8-5-S). It consists of addition,
subtraction, multiplication, division, load, store, jump and branch subroutines
coupled to an interpreter. It allows direct and indirect addressing in the nor-
mal assembly language manner. The operatlon is faster and more compact than
the collected individual double precision subroutines. The program requires
fourteen words on page zero and an additional two pages of memory.
Minimum Hardware: Basic PDP-5, -8, -8/S or -8/
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DECUS No. 8-116

PDP-8 Automatic Magnetic Tape Control (Type 57A) Library System

The PDP-8 Automatic Magnetic Tape Control (Type 57A) Library System is a
series of bootstrap programs which load library programs into memory from an
IBM-compatible magnetic tape read using a Type 57A Automatic Magnetic
Tape Control. A program is selected by entering the appropriate code number
into the switch register on the computer console.

A copy of the IBM-compatible library tape may be obtained by sending a 12”
magnetic tape to the authors.

DECUS No. 8-117

A PDP-8 Interface for a Charged-Particle Nuclear Physics Experiment
Documentation (only) describing an interface constructed to use a PDP-8 com-
puter with a charged particle detector system employing three solid-state de-
tectors and flight-time analysis. Up to 48 bits from each randomly-occurring
event are transferred through the data (break) channel to a hardware-selected
buffer region in the core of a PDP-8 computer. Designed for use as a magnetic
tape analyzer for the most complex cases, the system assumes that the 48 bits
originate in flag bits set by fast logic and in (presently four) amplitude dig-
itizers, all of which are assumed to contain information for the same event.
The system includes some limited capability for-controlling the course of the
experiment, and provides for readout through the computer of a series of ex-
ternal fast counters. The report summarizes the design concepts, shows sche-
matic flow diagrams, defines the computer instructions associated with the
interface system, and gives simple model programs to illustrate methods of
application. .

DECUS No. 8-118

General Linear Regression

The major section of this program is the “Main Arithmetic IX"” which consists
of four initializing statements; an input section; a weighting section; a section
which cumulates means, sums of squares, etc.; a section which calculates the
relevant regressuon coefficients, etc.; and a sectlon whlch calculates confidence
limits as variances.

The section which calculates the relevant regression co-efficients allows for
both cases of linear regression, and in the computation of standard error of the
intercept, uses (N-2) degrees of freedom to provide a better estimate for small
values of N while providing negligible differences from conventional calcula-
tion when N is large.

The section which calculates confidence limits as variances provides a calcula-
tion of the variance of the error of the estimate of the dependent variable
again using (N-2) degrees of freedom for the general case. This calculation is
fully corrected for both random variance within the tested population of data
and for the difference between the independent variable and the mean of the
independent variable for the population of data.

DECUS No. 8-119

Off-Line TIC-TAC-TOE :
TIC-TAC-TOE is a self-learning program which will improve its game as it plays.
Whenever its human opponent wins, the program changes its strategy such that
it can never be beaten again in the same way. Thus, the program gains “ex-
perience” every time-it loses. The program will punch its experience on paper
tape in binary format on request. This experience tape can be reread by the
program at any time and will reset the program to the level of experience it
had when the tape was punched. The program will notify the operator if any
error is made in reading the experience tape and gets very upset if the player
tries to cheat. The program occupies locations 10-4000 (approximately) and
will operate with low or high speed tape input/output equipment.
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DECUS No. 8-120

Disk/DECtape FAILSAFE

This program will punch the contents of the disk (or DECtape) onto paper tape
which can be loaded back onto the disk using the same program. The paper
tape is punched in 200, word blocks in binary format, with a checksum for
each block. FAILSAFE simplifies and speeds the process of rebuilding the Disk
System Monitor after running disk tests.

Minimum Hardware: PDP-8, -8/S, -8/ with 32K Disk or DECtape

DECUS No. 8-121

DECtape Handler

This program allows quick, controlled data-block transfers between the PDP-8
and DECtape. It reads, writes and searches in minimum time (interrupt mode),
requires minimum place (overlay with last page BIN, RIM, DECSYS Loaders)
and occupies only two blocks on tape (block O = System, block 1 = Return-
System). It is protected against destruction and gives, after the transfer, the
status levels for testing purposes. It is usuable as a Switch Register controlled
program or as a subroutine with or without interrupt, giving the possibility of
quick data storage, program shuffling and overlay technique with PDP-8 and
DECtape.

Minimum Hardware: PDP-8, DECtape 552 Control

DECUS No. 8-122 .

SNAP—Simplified Numerical Analysis Program

SNAP is a computer language for real-time interactive computation which can
be learned in less than one hour. It is particularly useful in teaching program-
ming to beginners.

A unique feature of SNAP is its ability to interact on-line with other laboratory
instruments. SNAP can accept electrical inputs directly and can read inputs
from a real-time clock. Both of these functions are incorporated in a single
SNAP instruction.

Another feature particularly useful for biological problems is Table Instruc-
tions. A list of 100 numbers may be entered from the keyboard or from
punched paper tape.

DECUS No. 8-123 :

UNIDEC Assembler

The UNIDEC Assembler runs on the Univac 1108 and passes assembled PDP-8
code over the electronic link between the 1108 and PDP-8. The source state-
ments are punched on cards for input into the 1108 in a format nearly iden-
tical to that of MACRO-8. A printed listing and the object code are produced
as fast as the cards can be read.

Note: Source deck and documentation only available.

DECUS No. 8-124

PDP-8 Assembler for IBM 360/67 ,

The.360/PDP-8 Assembler is a collection of programs written mostly in FOR-
TRAN IV (G) which operate on the IBM 360/67. It assembles programs for
PDP-5 and PDP-8 computers. Once a program has been assembled, it may be
punched on cards, saved in a file, or transmitted through the Data Concentrator
over data lines. It is also possible to obtain binary paper tapes by use of the
Data Concentrator.

The Assembler follows the PAL |1l operation code and addressing conventions.
The input format and program listing conventions are slightly different from
those of PAL Ill, because it is organized around a line format, while PAL [l is
organized around a paper tape format.

Note: Source deck and documentation only available.
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DECUS No. 8-125 ‘ ,

PDP-8 Relocatahle Assembler for IBM 360/67

The documentation available describes a method for segmenting PDP-8 pro-
grams for the purpose of facilitating program maintenance and residence in
MTS  (Michigan Terminal System) files. The method provides for program
storage on a page-relocatable basis with relocation information contiguous to
but not necessarily integral with text information. Linkages between separately
assembled program segments are. provided in a form very similar to those used
in IBM System/360 systems.

Currently .available utilities within MTS provide assembly and link-editing
facilities, using programs stored either as punched card decks or in MTS files.
Utilities are also included for the purpose of paper tape transcription either in
PAL-compatible format or in a special format useful for dynamic loading via
a data link to a remote machine. In addition to these MTS utilities, two re-
locating PDP-8 loaders are available which operate using the special dynamic-
loading format. Each of these programs occupies one dedicated page of PDP-8
memory and operates in a multicore-bank environment. One of these programs
is designed to operate as a stand-alone utility, whlle the other is designed to
operate within the RAMP system.

DECUS No. 6/8-12
PDP-8 Assembler for PDP-6

Assembles PDP-8 programs written in PAL on a PDP-6 using any 1/0 devices.
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APPENDIX 2

TABLES OF INSTRUCTIONS
PDP-8/L MEMORY REFERENCE INSTRUCTIONS

Mne-
monic
Symbol

Opera-
tion
Code

Direct Addr.

Indirect Addr.

States
En-
tered

Execu-
tion
Time
(usec)

States
En-
tered

Execu-
tion
Time
(usec)

Operation

AND Y

TAD Y

ISZ Y

0

1

2

F,E

F,E

F,E

3.2

3.2

3.2

F,D,E

F,D,E

F,.D,E
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4.8

4.8

4.8

Logical AND. The AND
operation is performed
between the content of
memory location Y and
the content of the AC.
The result is left in the
AC, the original content
of the AC is lost, and
the content of Y is re-
stored.  Corresponding
bits of the AC and Y
are operated upon inde-
pendently.

ACj A Yi= > ACj
Two's complement add.
The content of memory
location Y is added to
the content of the AC
in  two's complement
arithmetic. The result of
this addition is held in
the AC, the original
content of the AC is
lost, and the content of
Y is restored. If there
is a carry from ACO, the
link is complemented. .
AC+Y=>AC
Increment and skip if
zero. The content of
memory location Y is in-
cremented by one. If
the resultant content of
Y equals zero, the con-
tent of the PC is incre-
mented and the next
instruction is skipped.
If the resultant content
of Y does not equal
zero, the program
proceeds to the next



PDP-8/L MEMORY REFERENCE INSTRUCTIONS (continued)

Direct Addr. Indirect Addr.
Mne- Opera-
monic [t)ion States E>t<§cu- States | EXeCU" .
ion tion Operation
Symbol Code En- . En- .
tered | TIMe | tered | Time
(usec) (usec)
instruction. The incre-
mented content of Y is
restored to mémory. If
resultant Y = 0,
PC+ 1= >PC.

- DCA Y 3 F, E 3.2 F,D,E 4.8 Deposit and clear AC.
The content of the AC
is deposited in core
memory at address Y
and the AC is cleared.
The previous content of
memory location Y s
lost.

AC=>Y
) 0=>AC

JMS Y 4 F,E 3.2 F,D,E 48 Jump to subroutine.
The content of the PC
is deposited in core
memory location Y and
the next instruction is
taken from core mem-
ory locationY + 1.
PC+1=>Y
Y+1=>PC

JMP Y 5 F 3.2 F,D 4.8 Jump to Y. Address Y

is set into the PC so
that the next instruc-
tion is taken from core
memory address Y. The
original content of the
PC is lost.

Y=>PC
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PDP-8/L GROUP 1 OPERATE MICROINSTRUCTIONS

Mnemonic Octal

Symbol  Code Sequence Operation

NOP 7000 — No operation. Causes a 1.5 usec program de-
lay.

IAC 7001 3 Increment AC. The content of the AC is incre-
mented by one in two's complement arith-
metic.

RAL 7004 4 Rotate AC and L left. The content of the AC
and the L are rotated left one place.

RTL 7006 4 Rotate two places to the left. Equivalent to
two successive RAL operations. )

RAR 7010 4 Rotate AC and L right. The content of the AC
and L are rotated right one place.

RTR 7012 4 Rotate two places to the right. Equivalent to
two successive RAR operations:

CML 7020 2 Complement L.

CMA 7040 2 Complement AC. The content of the AC is set
to the one's complement of its current con-
tent.

CIA 7041 2,3 Complement and increment accumulator.
Used to form two’s complement.

CLL 7100 1 Clear L.

CLL RAL 7104
CLL RTL 7106
CLL RAR 7110
CLL RTR 7112

Shift positive number one left.
Clear link, rotate two left.

Shift positive number one right.
Clear link, rotate two right.

el
NAB_AD

STL 7120 , Set link. The L is set to contain a binary 1.

CLA 7200 1 Clear AC. To be used alone or in OPR 1 com-
binations.

CLA IAC 7201 1,3 Set AC = 1.

GLK 7204 1, 4 Get link. Transfer L into AC 11.

CLA CLL 7300 1 Clear AC and L.

STA 7240 2 Set AC = —1. Each bit of the AC is set to

containa 1.

Note: EAE microinstructions used on the PDP-8 & PDP- 8/I are NOP’s to the
PDP- 8/L
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PDP-8/L GROUP 2 OPERATE MICROINSTRUCTIONS

Mnemonic® Octal ]
Symbol  Code Sequence ’ Operation

HLT 7402 3 Halt. Stops the program after completion of
the cycle in process. If this instruction is
combined with. others in the OPR 2 group the
other operations are completed before the
end of the cycle.

OSR 7404 3 OR with switch register. The OR function is
performed between the content of the SR
and -the content of the AC, with the resuit

_ left in the AC.
SKP 7410 1 Skip, unconditional. The next instruction is
skipped.
SNL 7420 1 ~Skipif L+ 0. -
SZL 7430 1 Skip if L = 0.
SZA 7440 1 Skip if AC = 0.
SNA 7450 1 Skip if AC = 0.
SZA SNL 7460 1 Skip if AC = 0, or L = 1, or both.
SNA SZL 7470 1 Skip if AC # Oand L = 0.
SMA 7500 1 Skip on minus AC. If the content of the AC is
a negative number, the next instruction is
: skipped.
SPA 7510 1 Skip on positive AC. If the content of the AC
is a positive number, the next instruction is
: skipped.
SMA SNL 7520 1 Skip if AC < 0, or L = 1, or both.
SPA SZL 7530 1 Skip if AC > 0and if L = 0.
SMA SZA 7540 1 Skip if AC < 0.
SPA SNA 7550 1 Skip if AC > 0.
~CLA 7600 2 Clear AC. To be used alone or in OPR 2 com-
binations.
LAS 7604 Load AC with SR.

SZA CLA 7640
SNA CLA 7650
SMA CLA 7700
SPA CLA 7710

Skip if AC = 0, then clear AC.
Skip if AC st 0, then clear AC.
Skip if AC < 0, then clear AC.
Skip if AC > 0, then clear AC.

il il
NN W

Note: EAE microinstructions used on the PDP-8 & PDP-8/1 are NOP's to the
PDP-8/L.
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BASIC 10T MICROINSTRUCTIONS

Mnemonic Octal

Operation

Program Interrupt
ION 6001

IOF 6002

Turn interrupt on and enable the computer to re-
spond to an interrupt request. When this instruction
is given, the computer executes the next instruction,
then enables the interrupt. The additional instruc-
tion allows exit from the interrupt subroutine before
allowing another interrupt to occur.

Turn interrupt off i.e. disable the interrupt.

High Speed Perforated Tape Reader and Control

RSF 6011
RRB 6012
RFC 6014

Skip if reader flag is a 1.

Read the content of the reader buffer and clear the
reader flag. (This instruction does not clear the AC.)
RBVAC4-11 = > AC4-11

Clear reader flag and reader buffer, fetch one char-
acter from tape and load it into the reader buffer,
and set the reader flag when done.

High Speed Perforated Tape Punch and Control

PSF 6021

PCF 6022

PPC 6024
PLS 6026

Skip if punch flag is a 1.

Clear punch flag and punch buffer.

Load the punch buffer from bits 4 through 11 of the
AC and punch the character. (This instruction does
not clear the punch flag or punch buffer.)

AC 4-11VPB = > PB

Clear the punch flag, clear the punch buffer, load
the punch buffer from the content of bits 4 through
11 of the accumulator, punch the character, and set
the punch flag to 1 when done.

Teletype Keyboard/Reader

KSF 6031
KCC 6032
KRS 6034

KRB 6036

Skip if keyboard flag isa 1.

Clear AC and clear keyboard flag.

Read keyboard buifer static. (This is a static com-
mand in that neither the AC nor the keyboard flag is
cleared.)

TTIVAC4-11 = > AC4-11

Clear AC, clear keyboard flag, and read the content
of the keyboard buffer into the content of AC 4-11.

Teletype Teleprinter/ Punch

TSF 6041
TCF 6042
TPC 6044
TLS 6046

Skip if teleprinter flag isal.

Clear teleprinter flag.

Load the TTO from the content of AC 4-11 and
print and/or punch the character.

Load the TTO from the content of AC 4-11, clear
the teleprinter flag, and print and/or punch the
character.
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BASIC 10T MICROINSTRUCTIONS

(continued)

Mnemonic

Octal

Operation

Oscilloscope Display Type VC8/1I

DCX
DXL

DIX
DXS
DCY .
DYL
DIY

DYS

DSB
DSB
DSB
DSB

6051
6053

6054
6057

6061
6063

6064
6067

6075
6076
6077
6074

Light Pen Type 370

DSF
DCF

6071

6072

Clear X coordinate buffer.

Clear and load X coordinate buffer.

AC2-11 = >YB

Intensify the point defined by the content of the X
and Y coordinate buffers.

Executes the combined functions of DXL followed
by DIX.

Clear Y coordinate buffer.

Clear and load Y coordinate buffer.

AC2-11 = >YB

Intensify the point defined by the content of the X
and Y coordinate buffers.

Executes 'the combined functions of DYL followed
by DIY.

Set minimum brightness.

Set medium brightness.

Set maximum brightness.

Zero brightness.

Skip if display flag is a 1.

‘Clear the display flag.

Memory Parity Type MP8/L

SMP
CMP

6101
6104

Skip if memory parity error flag = 0.
Clear memory parity error flag.

/

Automatic Restart Type KP8/L

SPL

6102

Skip if power is low.

Memory Extension Control Type MC8/L

CDF -

CIF

RDF

62N1

62N2

6214

Change to data field N. The data field register is
loaded with the selected field number (0O or 1). All
subsequent memory requests for operands are auto-
matically switched to that data field until the data
field number is changed by a new CDF command.
Prepare to change to instruction field N. The instruc-
tion buffer register is loaded with the selected field
number (0 or 1). The next JMP or JMS instruction
causes the new field to be entered.

Read data field into AC 8. Bits 0-5 and 9-11 of the
AC are not affected. Bits 6 & 7 are cleared.
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BASIC 10T MICROINSTRUCTIONS

(continued)

Mnemonic Octal Operation

RIF 6224 Same as RDF except reads the instruction field.

RIB 6234 Read interrupt buffer. The instruction field and data
field stored during an interrupt are read into AC 8
and 11 respectively.

RMF 6244 Restore memory field. Used to exit from a program

interrupt.

Incremental Plotter and Control Type VP8/I

Skip if plotter flag is a 1.

Clear plotter flag.

Plotter pen up. Raise pen off of paper.

Plotter pen right.

Plotter drum (paper) upward.

Plotter drum (paper) downward.

Plotter pen left.

Plotter drum (paper) upward. (Same as 6512.)
Plotter pen down. Lower pen on to paper.

Clears memory address register, parity error and
completion flags. This instruction clears the disc
memory request flag and interrupt flags.

The contents of the AC are loaded into the disc
memory address register and the AC is cleared.
Begin to read information from the disc into the
specified core location. Clears parity error and
completion flags. Clears interrupt flags.

The contents of the AC are loaded into the disc
memory address register and the AC is cleared. Be-
gin to write information into the disc from the
specified core location. Clears parity error and
completion flags.

Clears the disc extended address and memory ad-
dress extension register.

Skips next instruction if address confirmed flag is
a 1. (AC is cleared.)

The disc extended address extension registers are
cleared and loaded with the track data held in the
AC.

Clear the AC then loads the contents of the disc
extended address register into the AC to allow pro-
gram evaluation. Skip next instruction if address
confirmed flag is a 1.

Skips next instruction if parity error, data request
late, or write lock switch flag is a zero. Indicates
no errors.

Skip next instruction if the completion flag is a 1.

PLSF 6501
PLCF 6502
PLPU 6504
PLPR 6511
PLDU 6512
PLDD 6514
PLPL 6521
PLUD 6522
PLPD 6524
Random Access Disc File (Type DF32)
DCMA 6601
DMAR 6603
DMAW 6605
DCEA 6611
DSAC 6612
DEAL 6615
DEAC 6616
DFSE 6621
DFSC 6622
DMAC 6626

Indates data transfer is complete.

Clear the AC then loads contents of disc memory
address register into the AC to allow program evalu-
ation.
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BASIC 10T MICROINSTRUCTIONS

(continued)

Mnemonic

Octal

Operation

Card Reader and Control Type CR8/1

RCSF

RCRA

RCRB

RCSD

RCSE

RCRD

6631

6632

6634

6671

6672

6674

Generates an IOP pulse (IOP 1) to test the data-
ready flag output. If the data ready flag is 1, the next
sequential program instruction is skipped.

Generates an IOP pulse (IOP 2) to read the alpha-
numeric data at the control-logic buffer register and
clear the data ready flag.

Generates an IOP pulse (IOP 4) to read the BCD data
at the control logic buffer register and clear the data
ready flag.

Generates an IOP pulse (I0P 1) to test the card-done
flag output. If the card done flag is 1, the next’
sequential program instruction is skipped.

Generates an |OP pulse (IOP 2) to advance the card,
clear the card done flag, and produce a skip flag if
reader is ready. If skip flag is generated, the next
sequential program instruction is skipped.

Generates an IOP pulse (IOP 4) to clear the card
done flag.

General Purpose Converter and
Multiplexer Control Type AFO1A

ADSF
ADVC

ADRB

ADCC
ADSC

ADIC

6531
6532

6534

6541
6542

6544

. Skip if A/D converter flag is a 1.

Clear A/D converter flag and convert input voltage
to a digital number, flag will set to 1 at end of con-
version. Number of bits in converted number deter-
mined by switch setting, 11 bits maximum.

Read A/D converter buffer into AC, left justified,
and clear flag.

Clear multiplexer channel address register.

Set up multiplexer channel as per AC 6-11.
Maximum of 64 single ended or 32 differential in-
put channels.

Index multiplexer channel address (present address -
4 1). Upon reaching address limit, increment will
cause channel 00 to be selected.
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BASIC IOT MICROINSTRUCTIONS (continued)

Mnemonic

Octal

Operation

Guarded Scanning Digital Voltmeter Type AF04A

VSEL

VCNV

VINX

VSDR
VRD

VBA

VScC

6542

6541

6544

6561
65 52

6564

6571

The contents of the accumulator are transferred to
the AFO4A control register.

The contents of the accumulator are transferred
to the AFO4A channel address register. Analog sig-
nal on selected channel is automatically digitized.

The last channel address is incremented by one
and the analog signal on the selected channel is
automatically digitized.

Skip if data ready flagisa 1.

Selected byte of voltmeter is transferred to the
accumulator and the data ready flag is cleared.

BYTE ADVANCE command requests next twelve
bits, data ready flag is set.

SAMPLE CURRENT CHANNEL when required to
digitize analog signal on current channel repeatedly.
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APPENDIX 3
TABLES OF CODES

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

Character 8(}!:”0 32?)8 - Character 8("? ltogtoa?;
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 JM 254 -
M 315 - 255
N 316 . 256 .*
o} 317 / 257
P 320 i 272
Q 321 ; 273
R 322 < 274
S 323 = 275
T 324 > 276
u 325 ? 277
v 326 @ 300
w 327 [ 333
X 330 \ 334
Y 331 ] 335
z 332 A 336

< 337
0 260
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 act-mode 375
8 270 escape 233
9 271
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MODEL 33 ASR/KSR TELETYPE CODE (ASCIl) IN BINARY FORM

1 = HOLE PUNCHED = MARK MOST SIGNIFICANT BIT
0 = NO HOLE PUNCHED = SPACE (LEAST SIGNIFICANT BIT

A

87 65 4SS 321
@ SPACE| | NULL/IDLE olo| lofo]o]-
A ! START OF MESSAGE ojo| {ofo]1
B " END OF ADDRESS olo| Jof1]o
c # END OF MESSAGE ofo| Jof1]1
D $ END OF TRANSMISSION ofo] [1]0f0
E % WHO ARE YOU olof| |1]o]1
F & ARE YOU ojof| [1]1}]o0
G ' BELL ojof |1|1]1
H ( FORMAT EFFECTOR o|1] |o|ojo
1 ) HORIZONTAL TAB. oj1! |ofof1
J * LINE FEED oj1f| fof1]o
K + VERTICAL TAB o|1]| [o]1]1
L , FORM FEED o1 1{ojo}|
M - CARRIAGE RETURN 0|1 1{o]1
N SHIFT OUT 0|1 1/1]o0
) / SHIFT IN of1 1{11
P 0 DCO 1]o| |o]o|o
Q 1 READER ON 1{o] |ojo]1
R 2 TAPE (AUX ON) 1{o] |oj1]o
S 3 READER OFF 1jo] |of1]1
T 4 (AUX OFF) 1]o] [1]o}o
U 5 ERROR 1jo] [1]o]1
v 6 SYNCHRONOUS IDLE 1{o] [1{1]0
w 7 LOGICAL END OF MEDIA 1{o] [1]1]1
X 8 so 11| |o]ofo
Y 9 s1 1{1] |ofoj1
z S2 1{1] {of1}]0
[ ;L s3 11 of1]1
~ < sa 1|1 1|ofo
(1] = S5 1)1 1{of1
4 > $6 2 s 1{1| |1]1]o0
RUB OUT <+ ? S7 1]1 1{1]1
AN
»1 1|00 SAME
> 1]0]1 SAME
»1]1]o SAME
111 SAME
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CARD READER CODE

INTERNAL| CARD CODE | I1BM 26 | 1BM 29 ||INTERNAL|CARD CODE| 1BM 26 | 1BM 29
CODE |ZONE NUM. |CHARACTER|CHARACTER || CODE |ZONE NUM. |CHARACTER|CHARACTER
00 NONE | SPACE | SPACE 45 11 5 N N
01 | — 1 1 1 46 | 11 6 0 0
02 | — 2 2 2 47 |11 7 P P
03 | — 3 3 -3 50 | 11 8 Q 0
04 | — 4 4 4 51 119 R R
05 | — 5 5 5 52 | 11 82 ASSIGNABLE
06 | — 6 6 6 53 11 83 $ $
07 | — 7 7 7 54 11 84 *
10 | — 8 8 8 55 |11 85 ASSIGNABLE
11 — 9 9 9 56 | 11 86 ASSIGNABLE
12 | — 82 ASSIGNABLE 57 | 11 87 ASSIGNABLE
13 | — 83 & - 60 |12 — &

14 | — 84 @ ’ 61 |12 1 A A
15 | — 85 ASSIGNABLE 62 |12 2 B B
16 | — 86 ASSIGNABLE 63 |12 3 c C
17 | — 87 ASSIGNABLE 64 |12 4 D D
20 0 — 0 0 65 |12 5 E E
21 0 1 / / 66 |12 6 | F F
22 0 2 S s 67 |12 7 G G
23 0 3 T T 70 |12 8 H H
24 0 4 U ] 71 12 9 1 I
25 0 5 v v 72 |12 82 ASSIGNABLE
26 0 6 w w 73 |12 83 . .
27 0o 7 X X 74 |12 84 X )
30 0 8 Y Y 75 |12 85 ASSIGNABLE
31 0 o9 z Z 76 |12 86 ASSIGNABLE
32 0 82 ASSIGNABLE ~ 77 |12 87 ASSIGNABLE
33 o 83 . . WILL NOT DETECT INVALID
34 0 84 % ( PUNCH COMBINATIONS

35 0 85 ASSIGNABLE

36 0 86 ASSIGNABLE

-37 0 87 ASSIGNABLE

40 11 — — —

41 11 1 J J

42 11 2 K K

43 11 3 L L

44 11 4 M M
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APPENDIX 4

PERFORATED-TAPE LOADER SEQUENCES
READIN MODE LOADER

The readin mode (RIM) loader is a minimum length, basic, perforated-tape
reader program for the 33 ASR. It is initially stored in memory by manual use
of the operator console keys and switches. The loader is permanently stored
in 18 locations of page 37.

A perforated tape to be read by the RIM loader must be in RIM format:

Tape Channel
876545321 Format
10000.000 Leader-trailer code
01 Al . A2 Absolute address to
00 A3 . A4 contain next 4 digits
00 X1 . X2 Content of previous
00 X3 . X4 4-digit address
01 Al. A2
00 A3 . A4 Address
00 Xl.X2
00 X3 . X4 Content

(Etc.) (Etc.)

10000.000 Leader-trailer code

The RIM loader can only be used in conjunction with the 33 ASR reader (not
the high-speed perforated-tape reader). Because a tape in RIM format is, in
effect, twice as long as it need be, it is suggested that the RIM loader be used
only to read the binary loader when using the 33 ASR. (Note that PDP-8/L
diagnostic program tapes are in RIM format.)

The complete PDP-8/L RIM loader (SA = 7756) is as follows:
Absolute Octal

Address Content Tag Instruction | Z "~ Comments

7756, 6032 BEG, KCC /CLEAR AC AND FLAG
7757, 6031 KSF /SKIP IF FLAG = 1
7760, 5357 JMP.—1 - /LOOKING FOR CHARACTER
7761, 6036 KRB /READ BUFFER

7762, 7106 CLL RTL

7763, 7006 - RTL /CHANNEL 8 IN ACO
7764, 7510 SPA /CHECKING FOR LEADER
7765, 5357 JMP BEG+1 /FOUND LEADER

7766, 7006 RTL /OK, CHANNEL 7 IN LINK
7767, 6031 KSF
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Absolute Octal

Address Content Tag Instruction | Z Comments

7770, 5367 JMP .—1

7771, 6034 KRS /READ, DO NOT CLEAR
7772, 7420 SNL /CHECKING FOR ADDRESS
7773, 3776 DCA | TEMP  /STORE CONTENT

7774, 3376 DCA TEMP / STORE ADDRESS

7775, 5356 JMP BEG /NEXT WORD

7776, O TEMP, 0 /| TEMP STORAGE

7777,  BXXX JMP X /JMP START OF BIN LOADER

Placing the RIM loader in core memory by way of the operator console keys
+and switches is accomplished as follows:

Set the starting address 7756 in the switch register (SR).

Press LOAD ADDRESS key.

Set the first instruction (6032) in the SR.

Press the DEPOSIT key.

Set the next instruction (6031) in the SR.

Press DEPOSIT key.

Repeat steps 5 and 6 until all 16 instructions have been deposited.

Noohrwh=

To load a tape in RIM format, place the tape in the reader, set the SR to the
starting address 7756 of the RIM loader (not of the program being read),
press the LOAD ADDRESS key, press the START key, and start the Teletype
reader. .

Refer to Digital Program Library document DEC-08-LRAA-D for addi'tional in-
formation on the Readin Mode Loader program.

BINARY LOADER

The binary loader (BIN) is used to read machine language tapes (in binary for-
mat) produced by the program assembly language (PAL). A tape in binary
format is about one half the length of the comparable RIM format tape. It can,
therefore, be read about twice as fast as a RIM tape and is, for this reason,
the more desirable format te use with the 10 cps 33 ASR reader or the Type
PR8/L High Speed Perforated Tape Reader.

The format of a binary tape is as follows:
LEADER: about 2 feet of leader-trailer codes.

BODY: characters representing the absolute, machine language program
in easy-to-read binary (or octal) form. The section of tape may contain
characters representing instructions (channels 8 and 7 not punched) or
origin resettings (channel 8 not punched, channel 7 punched) and is
concluded by 2 characters (channels 8 and 7 not punched) that repre-
sent a checksum for the entire section.

TRAILER: same as leader.
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Example of the format of a binary tape:

Tape Channel Memory
876548321 Location Content Comments
10000.000 leader-trailer code
01000.010
00000.000 0200
00111.010
00000.000 0200 CLA origin setting
00001.010 :
00111.111 0201 TAD 277
00011.010
00111.110 0202 DCA 276
00111.100
00000.010 0203 HLT
01000.010 )
00111.111 0277 origin setting
00000.000 \
00101.011 0277 0053
00001.000
00000.111 1007 sum check
10000.000 leader-trailer code

After a BIN tape has been read in, one of the two following conditions exists:
a. No checksum error: halt with AC =0

" b. Checksum error: halt with AC = (computed checksum) — (tape check-
sum)

Operation of the BIN loader in no way depends upon or uses the RIM loader.
To load a tape in BIN format place the tape in the reader, set the SR to 7777
(the starting address of the BIN loader), press the LOAD ADDRESS key, set SR
switch O up for loading via the Teletype unit or down for loading via the high
speed reader, then press the START key, and start the tape reader.

Refer to Digital Program Library document DEC-08-LBAA-D for addltlonal in-
formation on the Binary Loader program.
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APPENDIX 5

SCALES OF NOTATION
2% IN DECIMAL

b3 2" X 2" X 2
0.001 .00069 33874 62581 0.01 1.00695 55500 56719 7 34625 36293
0.002 00138 72557 11335 0.02 1.01395 94797 90029 9 83549 97035
0.003 00208 16050 79633 0.03 1.02101 21257 07193 4 44133 44916
0.004 00277 64359 01078 0.04 1.02811 38266 56067 0 79107 72894
0.005 00347 17485 09503 0.05 1.03526 49238 41377 1 35623 73095
0.006 00416 75432 38973 0.06 1.04246 57608 41121 1 65665 10398
0.007 0 82! 23785 0.07 1.04971 66836 23067 0 47927 12471
0.008 .00556 05803 98468 0.08 1.05701 80405 61380 110 11265 92248
0.009 .00625 78234 97782 0.09 1.06437 01824 53360 6 59830 73615
*n
10“" IN OCTAL
100 n 10" 10" n 10"
1 1.000 000 000 Of 000 000 00 112 402 762 000 10 0.000 000 000 006 676 337 66
12 0.063 146 314 631 463 146 31 1 351 035 564 000 11 0.000 000 000 000 537 657 77
144 0.005 075 341 217 270 243 66 16 432 451 210-000 12 0.000 000 000 000 043 136 32
1 750 3 0.000 406 111 564 570 651 77 221 411 634 520 000 13 0.000 000 000 000 003 411 35
23 420 4 0.000 032 155 613 530 704 15 2 657 142 036 440 000 14 0.000 000 000 000 1
303 240 S5 0.000 002 476 1 610 706 64 34 327 724 461 500 000 15 0.000 000 000 000 000 022 01
3 641 100 6 * 0.000 000 206 157 364 055 37 434 157 115 760 200 000 16 0.000 000 000 000 000 001 63
46 113 200 7 0.000 000 015 327 745 152 75 5 432 127 413 542 400 000 17 0.000 000 000 000 000 0O 4
575 360 400 8 0.000 000 001 257 143 561 06 67 405 553 164 731 000 000 18 0.000 000 000 000 000 000 01
7 346 545 000 9 0.000 000 000 104 560 276
n log,, 2, n log, 10 IN DECIMAL
n nlog)o 2 n logz 10 n nlogo 2 n logy 10
1 0.30102 99957 3.32192 80949 6 1.80617 99740 19.93156 85693
2 0.60205 99913 6.64385 61898 7 2.10720 99696 23.25349 66642
3 0.90308 99870 9.96578 42847 8 2.40823 99653 26.57542 47591
4 1.20411 99827 13.28771 23795 9 2.70926 99610 29.89735 28540
5 1.50514 99783 16.60964 04744 10 3.01029 99566 33.21928 09489
Addition b Multiplication
Binary Scale
040
0+4+1=1 {0
1 1
Octal Scale
0 | 01 02 03 04 05 06 O7 1/]02 03 04 05 06 07
1102 03 04 05 06 07 10 2|04 06 10 12 14 16
2]03 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
4|05 06 07 10 11 12 13 5{12 17 24 31 36 43
5106 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
. .

7 = 3.11037 552421, e = 255760 521305 vy = 0.44742 147707,
-1 = 0.24276 301556, e-! = 0.27426 530661 Iny = — 0.43127 233602,
Vr = 1.61337 611067, Ve = 151411 230704, log:y = — 0.62573 030645,
Inm = 1.11206. 404435, logoe = 0.33626 754251, V2 = 132404 746320,

log:m = 1.51544 163223, logze = 134252 166245 In2 = 054271 027760,
V10 = 3.12305 407267s log: 10 = 3.24464 741136,  In10 =  2.23273 067355,
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©an-

18
36

144
288
576
152
305
611
223
446
893
786
573
147
295
591
183
366

140
281
562
125
251
503
007
014
028
057
15
230
460
921
843
686
372
744
488
976
952
905
810
620
241
482

®aN -

17

34

68
137
274
549
099
199
398
796
592
184
368
737
474
949
899
799
599
199
398
797
594
188
376
752
504
009
018
036
073
147
294
589
179
358
nz
434
869

1
2
4
8
16
33
67
134
268
536
073
147
294
589
179
359
719
438
877
755
511
023
046
093
186
372
744
488
976
953
906
813
627
254
509
o018
037
075
151
303
606
213
427
854
709

419"

838
676
352
705
411
822
645

R

16

32

65
131
262
524
048
097
194
388
777
554
108
217
435
870
741
483
967
934
869
738
476
953
906
813
627
255
511
022
044
088
177
355
710
421
842
685
370
740
481
963
927
855
m
423
846
693
387
775
551
103
206
412
825
651
303
606
213

@ N -

192

536
072
144

576
152
304
608
216
432
864
728
456
912
824
648
296

592 -

368
736
a72

888
776
552
104
208
416

664
328
656
312
624
248
496
992

936
872
744
488
976
952

808
616
232
464
928
856
712
424

696

0015 625
0.007 812
0.003 906
0001 953
0.000 976
0.000 488
0.000 244
0.000 122

0.000 030
0.000 015
0.000 007
0.000 003

0000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000

0.000 000
0.000 000

0.000 000

0.000 000
0.000 000

0.000 000
0.000 000
0.000 000

0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0'000 000
0.000 000

- 0.000 000
0.000 000

0.000 000
0.000 000
0.000 000

0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000
0.000 000

APPENDIX 6

POWERS OF TWO

125
562
281

140
070
035
517
258
629
814
907
953
476
238
19
059
029
o014
007
003
001
000

000
000

000
000

000

000

000

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

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

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

25

625
812
406
203
101
550
775
387
193

298
149
574
287
643
321
660
830
915
957
978
989
434
747
373
686
843
421
210
105
552
776

444
222
111
055
027
013
006
003
001
000
000
000
000
000
000
000
000

000
000
000
000

125
562
781
390
695
847
923
461
230
615
307
653
826
913
456
228
614
807
403
701
350
675
837
418
709
854
427
713
356
178
089
044
022
511
755
877
938
469
734
867
433
216

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

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

199

5

947
473
236

125
562
281
640
320
660
830
915
957
478
739
869
434
77
858
929
464
232
616
308
654
827
913
456
228
614
807
403
201
100
550
275
137
ce8
034
o017
508
254
627
813

25

625
312
156
078
039
519
759
379
689
844
422
m
355
677
338
169

042
021
510
755
377
188
094
547
773
886
443
221
610
805
402
201
600
300
150
575

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

625
812
406
703
351
675
337
668
334
667
333

583
791

395
697
848
924
962
981
490
745
372
186
093
546
273
136
068
534
767

125
562
781
890
945
472
236
618

404
702
851
925
962
481
240
120
560
280
640
320
160
580
290
645
322
161
080

625
312
656
328
164
082
541
270
135
567
783
391
695
347
173

043
021
o10
005
002
001
500
250
625

25

125
062
031
015
5u7
253
626
813
906
953
976
988

497
748
874
437
718
359
679
339
169

5
25
625
812
906
953
476
738
369
684
342
171
085
542
271
135
567
283
641
820
910

5

25

125

562 5
281 25
140 625
570 312
285 156
142 578
571 289
785 644
392 822
€96 411
848 205
924 102
962 051
981 025
490 512

5

25

125

062 5

531 25

265 625

132 812 5

566 406 25

783 203 125
391 601 562 5
695 800 781 25
847 900 390 625



0000
to
0777
(Octal)

Octal

0000
to
0511
(Decimal)

Decimal

40000 - 16384
50000 - 20480
60000 - 245;2

70000

1000
()

t
1777
(Octal)

- 286

APPENDIX 7

OCTAL-DECIMAL CONVERSION
OCTAL-DECIMAL INTEGER CONVERSION TABLE

0

2

3

5

6

7

0

1

2

3

4

6

0000
0010
0020
0030
0040
0050
0060
0070

0100
0110
0120
0130
0140
0150
0160
0170

0200
0210
0220
0230
0240
0250
0260
0270

0300
0310
0320
0330
0340
0350
0360
0370

0000
0008
0016
0024
0032
0040
0048
0056

0064
0072
0080
0088
0096
0104
012
0120

0128
0136
0144
0152
0160
0168
0176
0184

0192
0200
0208
0216
0224
0232
0240
0248

0001
0009
0017
0025
0033
0041
0049
0057

0065
0073
0081
0089
0097
0105
ons
o121

0129
0137
0145
0153
0161
0169
0177
0185

0193
0201
0209
0217
0225
0233
0241
0249

0002
0010
0018
0026
0034
0042
0050
0058

0066
0074
0082
0090
0098
0106
0114
0122

0130
0138
0146
0154
0162
0170
0178
0186

0194
0202
0210
0218
0226
0234
0242
0250

0003
0011
0019
0027
0035
0043
0051
0059

0067
0075
0083
0091
0099
0107
0115
0123

0131
0139
0147
0155
0163
0171
0179
0187

0195
0203
0211
0219
0227
0235
0243
0251

0004
0012
0020
0028
0036
0044
0052
0060

0068
0076
0084
0092
0100
0108
0116
0124

0132
0140
0148
0156
0164
0172
0180
0188

0196
0204
0212
0220
0228
0236
0244
0252

0005
0013
0021
0029
0037
0045
0053
0061

0069
0077
0085
0093
o101
0109
on?
0125

0133
0141
0149
0157
0165
0173
0181
0189

0197
0205
0213
0221
0229
0237
0245
0253

0006
0014
0022
0030
0038
0046
0054
0062

0070
0078
0086
0094
0102
o110
0118
0126

0134
0142
0150
0158
0166
0174
0182
0190

0198
0206
0214
0222
0230
0238
0246
0254

0007
0015
0023
0031
0039
0047
0055
0063

0071
0079
0087
0095
0103
ol
0119
0127

0135
0143
0151
0159
0167
0175
0183
0191

0199
0207
0215
0223
0231
0239
0247
0255

0400
0410
0420
0430
0440
0450
0460
0470

0500
0510
0520
0530
0540
0550
0560
0570

0600
0610
0620
0630
0640
0650
0660
0670

0700
0710
0720
0730
0740
0750
0760
0770

0256
0264
0272
0280
0288
0296
0304
0312

0320
0328
0336
0344
0352
0360
0368
0376

0384
0392
0400
0408
0416
0424
0432
0440

0448
0456
0464
0472
0480
0488
0496
0504

0257
0265
0273
0281
0289
0297
0305
e313

0321
0329
0337
0345
353
0361
0369
0317

0385
0393
0401
0409
0417
0425
0433
0441

0449
0457
0465
0473
0481
0489
0497
0505

0258
0266
0274
0282
0290
0298
0306
0314

0322
0330
0338
0346
0354
0362
0370
0378

0386
0394
0402
0410
0418
0426
0434
0442

0450
0458
0466
0474
0482
0490
0498
0506

0259
0267
0275
0283
0291
0299
0307
0315

0323
0331
0339
0347
0355
0363
0371
0379

0387
0395
0403
0411
0419
0427
0435
0443

0451
0459
0467
0475
0483
0491
0499
0507

0260
0268
0276
0284
0232
0300
0308
0316

0324
0332
0340
0348
0356
0364
0372
0380

0388
0396
0404
0412
0420
0428
0436
0444

0452
0460
0468
0476
0484
0492
0500
0508

0261
0269
0277
0285
0293
0301
0309
o317

0325
0333
0341
0349
0357
0365
0373
0381

0389
0397
0405
0413
0421
0429
0437
0445

0453
0461
0469
0477
0485
0493
0501
0509

0262
0270
0278
0286
0294
0302
0310
0318

0326
0334
0342
0350
0358
0366
0374
0382

0390
0398
0406
0414
0422
0430
0438
0446

0454
0462
0470
0478
0486
0494
0502
0510

0263
0271
0279
0287
0295
0303
0311
0319

0327
0335
0343
0351
0359
0367
0375
0383

0391
0399
0407
0415
0423
0431
0439
0447

0455
0463
0471
0479
0487
0495
0503
0511

0

2

3

4

5

0

1

2

6

0512
to

1023
(Decimal)

1000
1010
1020

1030

1040
1050
1060
1070

1100
nio
1120
1130
1140
1150
1160
11

1200
1210
1220
1230
1240
1250
1260
1270

1300
1310
1320
1330
1340
1350
1360
1370

0512
0520
0528
0536
0544
0552
0560
0568

0576
0584
0592
0600
0608
0616
0624
0632

0640
0648
0656
0664
0672
0680
0688
0696

0704
0712
0720
0728
0736
0744
0752

0760

0513
0521
0529
0537
0545
0553
0561
0569

0577
0585
0593
0601
0609
0617
0625
0633

0641
0649
0657
0665
0673
0681
0689
0697

0705
ons
0721
0729
0737
0745
0753
0761

0514
0522
0530
0538
0546
0554
0562
0570

0578
0586
0594
0602
0610
0618
0626
0634

0642
0650
0658
0666
0674
0682
0690
0698

0706
0714
0722
0730
0738
0746
0754
0762

0515
0523
0531
0539
0547
0555
0563
0571

0579
0587
0595
0603
0611
0619
0627
0635

0643
0651
0659
0667
0675
0683
0691
0699

0707
0715
0723
0731
0739
0747
0755

0516
0524
0532
0540
0548
0556
0564
0572

0580
0588
0596
0604
0612
0620
0628
0636

0644
0652
0660
0668
0676
0684
0692
0700

0708
0716
0724
0732
0740
0748
0756
0764

0517
0525
0533
0541
0549
0557
0565
0573

0581
0589
0597
0605
0613
0621
0629
0637

0645
0653
0661
0669
0677
0685
0693
0701

0709
0717
0725
0733
0741
0749
0757
0765

0518
0526
0534
0542
0550
0558
0566
0574

0582
0590
0598
0606
0614
0622
0630
0638

0646
0654
0662
0670
0678
0686
0694
0702

0710
0718
0726
0734
0742
0750
0758
0766

0519
0527
0535
0543
0551
0559
0567
0575

0583
0591
0599
0607
0615
0623
0631
0639

0647
0655
0663
0671
0679
0687
0695
0703

0711
0719
0727
0735
0743
0751
0759
0767

1400
1410
1420
1430
1440
1450
1460
1470

1500
1510
1520
1530
1540
1550
1560
1570

1600
1610
1620
1630
1640
1650
1660
1670

1700
1710
1720
1730
1740
1750
1760
1770

0768
0776
0784
0792
0800
0808
0816
0824

0832
0840
0848
0856
0864
0872
0880
0888

0896
0904
0912
0920
0928
0936
0944
0952

0960
0968
0976
0984
0992
1000
1008

1016

0769
0177
0785
0793
0801
0809
0817
0825

0833
0841
0849
0857
0865
0873
0881
0889

0897
0905
0913
0921
0929
0937
0945
0953

0961
0969
0977
0985
0993
1001
1009
1017

0779
0778
0786
0794
0802
0810
0818
0826

0834
0842
0850
0858
0866
0874
0882
0890

0898
0906
0914
0922
0930
0938
0946
0954

0962
0970
0978
0986
0994
1002
1010
1018

0771
0779
0787
0795
0803
0811
0819
0827

0835
0843
0851
0859
0867
0875
0883
0891

0899
0907
0915
0923
0931
0939
0947
0955

0963
0971
0979
0987
0995
1003
1011
1019

0772
0780
0788
0796
0804
0812
0820
0828

0836
0844
0852
0860
0868
0876
0884
0892

0900
0908
0916
0924
0932
0940
0948
0956

0964
0972
0980
0988
0996
1004
1012
1020

0773
0781
0789
0797
0805
0813
0821
0829

0837
0845
0853
0861
0869
0877
0885
0893

0901
0909
0917
0925
0933
0941
0949
0957

0965
0973
0981
0989
0997
1005
1013
1021

0774
0782
0790
0798
0806
0814
0822
0830

0838
0846
0854
0852
0870
0878
0886
0894

0902
0910
0918
0926
0934
0942
0950
0958

0966
0974
0982
0990
0998
1006
1014
1022

0775
0783
0791
0799
0807,
0815
0823
0831

0839
0847
0855
0863
0871
0879
0887
0895

0903
0911
0919
0927
0935
0943
0951
0959

0967
0975
0983
0991
0999
1007
1015
1023

0763

200




OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued)

0

1 2

0

2

.3

4

5

6

1024

to
1535
(Decimal)

2000

to
2777
(Octal)

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

2000
2010
2020
2030
2040
2050
2060
2070

2100
2110
2120
2130
2140
2150
2160
2170

2200
2210
2220
2239
2240
2250
2260
2270

2300
2310
2320
2330
2340
2350
2360

2370

1024
1032
1040
1048
1056
1064
1072
1080

1088
1096
1104
1112
1120
1128
1136
1144

1152
1160
1168
1176
1184
1192
1200
1208

1216
1224
1232
1240
1248
1256
1264
1272

1025
1033
1041
1049
1057
1065
1073
1081

1026
1034
1042
1050
1058
1066
1074
1082

1089
1097
1105
13
121
1129
1
1145

1090
1098
1106
1114
122
1130
1138
1146

1153
1161
1169
17
1185
1193
1201
1209

1154
1162
170
1178
1186
1194
1202
1210

1217
1225
1233
1241
1249
1257
1265
1273

1218
1226
1234
1242
1250
1258
1266
1274

1027
1035
1043
1051
1059
1067
1075
1083

1091
1099
1107
115
123
1131
1139
1147

1155
1163
umn
179
1187
1195
1203
1211

1219
1227
1235
1243
1251
1259
1267
1275

1028
1036

1052
1060
1068
1076
1084

1092
1100
1108
1116
1124
1132
1140
1148

1156
1164
1172
1180
1188
1196

"1204

1212

1220
1228
1236
1244
1252
1260
1268
1276

1030
1038
1046
1054
1062
1070
1078
1086

1094
1102
1110
1ms
1126
1134
1142
1150

1158
1166
1174
1182
1190
1198
1206
1214

1222
1230
1238
1246
1254
1262
1270
1278

1031
1039

1055
1063
1071
1079
1087

1095
1103
1
ms
127
1135
1143
1151

1159
1167
15
1183
1191
1199
1207
1215

1223
1231
1239
1247
1255
1263
1271

1279

2400
2410
2420
2430
2440
2450
2460
2470

2500
2510
2520
2530
2540
2550
2560
2570

2600
2610
2620
2630
2640
2650
2660
2670

2700
2710
2720
2730
2740
2750
2760

1280
1288
1296
1304
1312
1320
1328
1336

1344
1352
1360
1368
1376
1384
1392
1400

1408
1416
1424
1432
1440
1448
1456
1464

1472
1480
1488
1496
1504
1512
1520

2770

1528

1281
1289
1297
1305
1313
1321
1329
1337

1345
1353
1361
1369
13717
1385
1393
1401

1409
1417
1425
1433
1441
1449
1457
1465

1473
1481
1489
1497
1505
1513
1521
1529

1282
1290
1298
1306
1314
1322
1330
1338

1346
1354
1362
1370
13718
1386
1394
1402

1410
1418
1426
1434
1442
1450
1458
1466

1474
1482
1490
1498
1506
1514
1522
1530

1283
1291
1299
1307
1315
1323
1331
1339

1347
1355
1363
13711
1379
1387
1395
1403

“n
1419
1427
1435
1443
1451
1459
1467

1475
1483
1491
1499
1507
1515
1523
1531

1284
1292
1300
1308
1316
1324
1332
1340

1348
1356
1364
13712
1380
1388
1396
1404

1412
1420
1428
1436
1444
1452
1460
1468

1476
1484
1492
1500
1508
1516
1524
1532

1285
1293
1301
1309
1317
1325
1333
1341

1349
1357
1365
13713
1381
1389
1397
1405

1413
1421
1429
1437
1445
1453
1461
1469

1477
1485
1493
1501
1509
1517
1525
1533

1286
1294
1302
1310
1318
1326
1334
1342

1350
1358
1366
1374
1382
1390
1398
1406

1414
1422
1430
1438
1446
1454
1462
1470

1478
1486
1494
1502
1510
1518
1526
1534

1287
1295
1303
1311
1319
1327
1335
1343

1351
1359
1367
1375
1383
1391
1399
1407

1415
1423
1431
1439
1447
1455
1463
un

1479
1487
1495
1503
1511
1519
1527
1535

3000 1536
to to

3777 2047
(Octal) | (Decimatl)

0

1 2

3

6

0

2

3

4

S

6

3000
3010
3020
3030
3040
3050
3060
3070

3100
3110
3120
3130
3140
3150
3160
3170

3200
3210
3220
3230
3240
3250
3260
3270

3300
3310
3320
3330
3340
3350
3360
(370

1536
1544
1552
1560
1568
1576
1584
1592

1600
1608
1616
1624
1632
1640
1648
1656

1664
1672
1680
1688
1696
1704
1m2
1720

1728
1736
1744
1752
1760
1768
1776
1784

1537 1538
1545 1546
1553 1554

1561 1562
1569 1570
1577 1578
15851586
1593 1594

1601 1602
1609 1610
1617 1618
1625 1626
1633 1634
1641 1642
1649 1650
1657 1658

1665 1666
1673 1674
1681 1682
1689 1690
1697 1698
1705 1706
1713 1714
1721 1722

1729 1730
1737 1738
1745 1746
1753 1754
1761 1762
1769 1770
1777 1778
1785 1786

1539
1547
1555
1563
1571
1579
1587
1595

1603
1611
1619
1627
1635
1643
1651
1659

1667
1675
1683
1691
1699
1707
1715
1723

1731
1739
1747
1755
1763
177
1779
1787

1540
1548
1556
1564
1572
1580
1588
1596

1604
1612
1620
1628
1636
1644
1652
1660

1668
1676
1684
1692
1700
1708
1716
1724

1732
1740
1748
1756
1764
1772
1780
1788

1542
1550
1558
1566
1574
1582
1590
1598

1606
1614
1622
1630
1638
1646
1654
1662

1670
1678
1686
1694
1702
1710
1718
1726

1734
1742
1750
1758
1766
1774
1782
1790

1543
1551
1559
1567
1575
1583
1591
1599

1607
1615
1623
1631
1639
1647
1655
1663

1671
1679
1687
1695
1703
1711
1719
1721

1735
1743
1751
1759
1767
1775
1783]
1791

3400
3410
3420
3430
3440
3450
3460
3470

3500
3510
3520
3530
3540
3550
3560
3570

3600
3610
3620
3630
3640
3650
3660
3670

3700
3no
3720
3730
3740
3750
3760

201

3770

1792
1800
1808
1816
1824
1832
1840
1848

1856
1864
1872
1880
1888
1896
1904
1912

1920
1928
1936
1944
1952
1960
1968
1976

1984
1992
2000
2008
2016
2024
2032

1793
1801
1809
1817
1825
1833
1841
1849

1857
1865
1873
1881
1889
1897
1905
1913

1921
1929
1937
1945
1953
1961
1969
1977

1985
1993
2001
2009
2017
2025
2033
2041

2040

1794
1802
1810
1818
1826
1834
1842
1850

1858
1866
1874
1882
1890
1898
1906
1914

1922
1930
1938
1946
1954
1962
1970
1978

1986
1994
2002
2010
2018
2026
2034
2002

1795
1803
1811
1819
1827
1835

.1843

1851

1859
1867
1875
1883
1891
1899
1807
1915

1923
1931
1939
1947
1955
1963
1971
1979

1987
1995
2003
2011
2019
2027
2035
2043

1796
1804
1812
1820
1828
1836
1844
1852

1860
1868
1876
1884
1892
1300
1908
1916

1924
1932
1340
1948
1956
1964
1972
1980

1988
1996
2004
2012
2020
2028
2036
2044

1797
1805
1813
1821
1829
1837
1845
1853

1861
1869
1877
1885
1893
1901
1909
1917

1925
1933
1941
1949
1957
1965
1973
1981

1989
1997
2005
2013
2021
2029
2037
2045

1798
1806
1814
1822
1830
1838
1846
1854

1862
1870
1878
1886
1894
1902
1910
1918

1926
1934
1942
1950
1958
1966
1974
1982

1990
1998
2006
2014
2022
2030
2038
2046

1799
1807
1815
1823
183t
1833
1847
1855

1883
1871
1879
1887
1895
1903
1911
1919

1927
1935
1943
1951
1959
1967
1975
1983

1991
1999
2007
2015
2023
2031
2039
2047




OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued)

0

2

3

4

5

7

[

1

2

3

4

B

6

7

4000
to
4777

2048
to
2559

(Octal) | (Decimal)

Octal Decimal

60000 - 24576
70000 - 28672

4000
4010
4020
4030
4040,
4050!
4060
4070,

4100
4110
4120
4130|
4140
4150|
4160|
4170

4200
4210
4220
4230
4240
4250
4260
4210

4300
4310
4320
4330
4340
4350
4360
4370

2052

2053 2054

2048 2049 2050 2051
2056 2057 2058 2059 2060 2061

2064
2072
2080
2088
2096
2104

2112
2120
2128
2136
2144
2152
2160
2168

2176
2184
2192
2200

2208

2216
2224
2232

2240
2248
2256
2264
2212
2280
2288
2296

2065

2066

2067

2068

2069

2073 2074

2075 2076 2077

2081
2089
2097
2105

2113
2121
2129
2137
2145
2153
2161
2169

2177
2185
2193
2201
2209
2217
2225
2233

2241
2249
2257
2265
22713

2281

2289
2297

2082
2090
2098
2106

2114
2122
2130
2138
2146
2154
2162
2170

2178
2186
2194
2202
2210
2218
2226
2234

2242
2250
2258
2266
2274
2282
2290
2298

2083
2091
2099
2107

2115
2123
2131
2139
2147
2155
2163
an

2179
2187
2195
2203
2211
2219
2227
2235

2243
2251
2259
2267
2275
2283
2291
2299

2084
2092
2100
2108

2116
2124
2132
2140
2148
2156
2164
2172

2180
2188
2196
2204
2212
2220
2228
2236

2244
2252
2260
2268
2276
2284
2292
2300

2085
2093
2101
2109

an?
2125
2133
2141

2149
2157
2165

2173,

2181
2189
2197
2205
2213
2221
2229
2237

2245
2253
2261
2269
22711
2285.
2293
2301

2062
2070
2078
2086
2094
2102
2110

2118
2126
2134
2142
2150
2158
2166

2182
2190
2198
2206
2214
2222
2230
2238

2246
2254
2262
2270
2218
2286
2294
2302

2174 -

2055
2063
2071
2079
2087
2095
2103
21

2119

4400
4410
4420
4430
4440
4450
4460
4470

4500
4510
4520
4530
4540
4550
4560
4570

4600
4610
4620
4630
4640
4650
4660
4670

4700
4710
4720
4730
4740
4750
4760

4770

2304
2312
2320
2328
2336
2344
2352
2360

2368
2376
2384
2392
2400
2408
2416
2424

2432
2440
2448
2456
2464
2472
2480
2488

2496
2504
2512
2520
2528
2536
2544

2552

2305
2313
2321
2329
2337
2345
2353
2361

2369
231
2385
2393
2401
2409
2417
2425

-2433

2441
2449
2457
2465
2473
2481
2489

2497

2306 2307

2314
2322

2315
2323

2330 2331

2338
2346
2354

2339
2347
2355

2308
2316
2324
2332
2340
2348
2356

2362 2363 2364

2370
2378
2386
2394
2402
2410
2418
2426

2434
2442
2450
2458
2466
2474
2482
2490

2498

2505 2506

2513
2521
2529
2537
2545
2553

2514
2522
2530
2538
2546
2554

2311
23719
2387
2395
2403
2411
2419
2427

‘2435
2443
2451
2459
2467
2475
2483
2491

2499
2507
2515
2523
2531
2539
2547
2555

2312
2380
2388
2396
2404
2412
2420,
2428

2436
2444
2452
2460
2468
2476
2484
2492

2500
2508
2516
2524
2532
2540
2548
2556

2309
37
2325
2333
2341
2349
2357
2365

23713
2381
2389
2397
2405
2413
2421
2429

2437
2445
2453
2461
2469
2a4n
2485
2493

2501
2509
2517
2525
2533
2541
2549
2557

2310 2311

231802319

2326
2334
2342
2350
2358
2366

2374
2382
2390
2398
2406
2414
2422
2430

2438
2446
2454
2462
2470
2478
2486
2494

2502
2510
2518
2526
2534
2542
2550
2558

327
335
2340
2351
2359
2367,

2315
2383
2391
2399
2407
2415
2423
2431

2439

0

3

4

5

6

0

1

2

3

4

5

5000 2560
to to
5777 3071
(Octal) | (Decimal)

5000
5010
5020
5030
5040
5050
5060
5070

5100
5110
5120
5130
5140
5150
5160
5170

5200
5210
5220
5230
5240
5250
5260
5270

$300
5310
§320
5330
5340
5350
5360

$370

2560
2568
2576
2584
2592
2600
2608
2616

2624
2632
2640
2648
2656
2664
2672
2680

2688
2696
2704
2712
2720
2728
2736
2744

2752
2760
2768
2776
2784
2792
2800
2808

2561
2569
2577
2585
2593
2601
2609
2617

2625
2633
2641
2649
2657
2665
2673
2681

2689
2697
21705
2713
2721
2729
2137
2745

2753
2761
2769
27117
2785
2793
2801
2809

2562
2570
2578
2506
2594
2602
2610
2618

2626
2634
2642
2650
2658
2666
2674
2682

2690
2698
2706
2714
2722
2730
2738
2746

2754
2762
2770
2718
2786
2794

2802

2810

2563
2571
2579
2587
2595
2603
2611
2619

2627
2635
2643
2651
2659

2667 .

2675
2683

2691
2699
2707
2715
2723
2731
2739
2747

2755
2763
2771
2719
2787
2795
2803
2811

2564
2572
2580
2588
2596

2612
2620

2628
2636
2644
2652
2660
2668
2676
2684

2692
2700
2708
2716
2724
2732
2740
2748

2756
2764
2772
2780
2788
2796
2804
2812

2565
2573
2581
2589
2597
2605
2613
2621

2629
2637
2645
2653
2661
2669
2677
2685

2693
21701
2709
211
2725
2733
2741
2749

2757
2765
2713
2781
2789
2797
2805
2813

2566
2574
2582
2590
2598
2606
2614
2622

2630
2638
2646
2654
2662
2670
2678
2686

2694
2702
2710
2718
2726
2734
2742
2750

2758
2766
27174
2782
2790
2798
2806
2814

2623
2631

2655
2663
2671
2679
2687

2695
2703
211
2719
2721
2735
2743
2751

2759
2767
2775
21783
2791
2799
2807
2815

5400
5410
5420
5430
$440
5450
5460
5470

5500
5510
5520
5530
5540
5550
5560
5570

5600
5610
5620
5630
5640
5650
5660
5670

5700
5710
5720
5730
5740
5750
5760

5770

2816
2824
2832
2840
2848
2856
2864
2872

2880
2888
2896
2904
2912
2920
2928
2936

2944
2952
2960
2968
2976
2534
2992
3000

3008
3016
3024
3032
3040
3048
3056

3064

2817
2825
2833
2841
2849
2857
2865
2873

2881
2889
2897
2905
2913
2921
2929
2937

2945
2953
2961
2969
2977
2985
2993
3001

3009
3017
3025
3033
3041
3049
3057
3085

2818
2826
2834
2842
2850
2858
2866
2874

2882
2890
2898
2906
2914
2922
2930
2938

2946
2954
2962
2970
2978,
2986
2994
3002

3010
3018
3026
3034
3042
3050
3058
3066

2819
2827
2835
2843
2851
2859
2867
2875

2883
2891
2899
2907
2915
2923
2931
2939

2947
2955
2963
2971
2979
2987
2995
3003

3011
3019
3027
3035
3043
3051
3059
3067

2820
2828
2836
2844
2852
2860
2868
2876

2884
2892
2900
2908
2916
2924
2932
2940

2948
2956
2964
2972
2980
2988
2996
3004

3012
3020
3028
3036
3044
3052
3060
3068

2821
2829
2837
2845
2853
2861
2869
2877

2885
2893
2901
2909
2917
2925
2933
2941

2949
2957
2965
2973
2981
2989
2997
3005

3013
3021
3029
3037
3045
3053
3061
3069

2822
2830
2838
2846
2854
2862
2870
2878

2886
2894
2902
2910
2918
2926
2934
2942

2950
2958
2966
2974
2982
2990
2998
3006

3014
3022
3030
3038
3046
3054
3062
3070

202




OCTAL-DECIMAL

6000 3072
t to

o
6777 3583
(Octal) | (Decimal)

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

7000 3584
to to

7777 4095

(Octal) | (Decimal)

INTEGER

CONVERSION TABLE (continued)

0

6000
6010
6020
6030
(]

6050
6060
6070

6100
6110
6120
6130
6140
6150
6160
6170

6200
6210
6220
6230
6240
6250
8260
6270

6300
6310
6320
6330
6340
6350
6360
6370

3072
3080
3088
3096
3104
ez
3120
3128

3136
3144
3152
3160
3168
3176
3184
3192

3200
3208
3216
3224
3232
3240
3248
3256

3264
272
3280
3288
3296
3304
a2
3320

3073
3081
3089
3097
3108
an
3121
3129

3137
3145
3153
3161
3169
3171
3185
3193

3201
3209
e
3225
3233
3241
3249
3257

3265
32713
3281
3289
3297
3305
3313
3321

3074
3082
3090
3098
3106
3114
3122
3130

3138
3146
3154
3162
3170
3178
3186
3194

3202
3210
3218
3226
3234
3242
3250
3258

3266
3274
3282
3290
3298
3306
3314
3322

3075
3083
3091
3099
3107
3115
3123
a3

3139
3147
3155
3163
3
3179
3187
3195

3203
a2
3219
3227
3235
3243
3251
3259

3267
3275
3283
3291
3299
3307
3315
3323

3076
3084
3092
3100
3108
3116
3124
3132

3140
3148
3156
3164
3172
3180
3188
3196

3204
3212
3220
3228
3236
3244
3252
3260

3268
3276
3284
3292
3300
3308
3316
3324

3077 3078
3085 3086
3093 3094
Jlot 3102
3109 3110
3117 3118
3125 3126
3133 3134

3141 3142
3149 3150
3157 3158
3165 3166
3173 3174
3181 3182
3189 3190
3197 3198

3205 3206
3213 3214
3221 3222
3229 3230
3237 3238
3245 3246
3253 3254
3261 3262

3269 3270
3277 3278
3285 3286
3293 3294
3301 3302
3309 3310
3317 3318
3325 3326

3079
3087
3095
3103
g
s
3127
3135

3143
3151
3159
3167
3175
3183
3191
3199

3207
3215
3223
3231
3239
3247
3255
3263

3271
3279
3287
3295
3303
3311
3319
3321

6400
6410
6420
6430
6440
6450
6460
6470

6500
6510
6520
6530

6540|
6550,
6560:
6570

ssoo!
6610}
6620
6630 !
6640!
6650/

3328
3336
3344
3352
3360
3368
3316
3384

3392
3400
3408
3416
3424
3432
3440
3448

3456
3464

3472 3

3480
3488
3496
3504
3512

3520
3528
3536
3544
3552
3560
3568
3576

3330
3338
3346
3354
3362
3370
3378
3386

3394
3402
3410
3418
3426
3434
3442
3450

3458
3466
3474
3482
3490
3498
3506
3514

3522
3530
3538
3546
3554
3562
3570
3578

333
3339
3347
3355
3363
3371
3379
3387

3395
3403
3411
3419
3427
3435
3443
3451

3459
3467
3475
3483
3491
3499
3507
3515

3523
3531
3539
3547
3555
3563
3571
3579

3332
3340
3348
3356
3364
33712
3380
3388

3396
3404
3412
3420
3428
3426
3444
3452

3460
3468
3476
3484
3492
3500
3508
3516

3524
3532
3540
3548
3556
3564
3572
3580

3333
3341
3349
3357
3365
3313
3381
3389

3397
3405
3413
3421
3429
343
3445
3453

3461
3469
3477
3485
3493
3501
3509
3517

3525
3533
3541
3549
3557
3565
3573
3581

334
3342
3350
3358
3366
3374
3382
3390

3398
3406
3414
3422
3430
3438
3446
3454

3462
3470
3478
3486
3494
3502
3510
3518

3526
3534
3542
3550
3558
3566
3574
3582

3335
3343
3351
3359
3367
3375
3183
3391

3399
3407
3415
3423
343
3439
3447
3455

3463
3471
3479
3487
3495
3503
3511
3519

3527
3535
3543
3551
3559
3567
3575
3583

0

1

[

7000
7010
7020
7030
7040
7050
7060
7070

7100
7110
1120
1130
7140
7150
1160
10

1200
1210
1220
7230
1240
1250/
7260
1270

1300
1310
1320
7330
140
7350
7360
1370

3584
3592
3600
3608
3616
3624
3632
3640

3648
3656
3664
3672
3680
3688
3696
3704

mz
3720
37128
3738
3744
3752
1760
3768

3178
3784
3792
2800
3808
3816
3824
3832

3585
3593
3601
3609
3617
3625
3633
3641

3649
3657
3665
3673
3681
3689
3697
3705

3
3721
29
N
3745
3753
3761
3769

3
3785
3793
3go1
3809
3817
3825
3833

3586
3594
3602
3610
3618
3626
3634
3642

3650
3658
3666
3674
3682
3690
3698
3706

3714
3722
3730
3738
3746
3754
3762
3770

3178
3786
3794
3802
3810
3818
3826
3834

3587
3595
2603
3611
3619
3627
3635
3643

3651
3659
3667
3675
3683
3691
3699
3707

3715
3723
3731
3139
3147
3155
3763
M

3179
3787
3795
3803
3811
3819
3827
3835

3588
3596
3604
3612
3620
3628
3636
3644

3652
3660
3668
3676
3684
3692
3700
3708

3716
3724
3732
3740
3748
37568
3764
3772

3780
3788

3796 .

3804
3812
3820
3828
38368

7400
7410
7420
7430
7440
7450
7460
7470

7500
7510
7520
7530
7540
7550
7560
7570

7600
7610
7620
7630
1640
7650
7660
7670

1700
1710
1720
7730
1740
1750
7760
1170

3840
3848
3856
3864
3872
3880
3888
3896

3904
3912
3920
3928
3936
3944
3952
3960

3968
3976
3984
3992
4000
4008
4016
4024

4032
4040
4048
4056
4064
4072
4080
4088

3841
3849
3857
3865
3873
3881
3889
3897

3905
3913
3921
3929
3937
3945
3953
3961

3969
3977
3985
3993
4001
4009
4017
4025

4033
4041
4049
4057
4065
4073
4081
4089

3842
3850
3858
3866
3874
3882
3890
3898

3906
3914
3922
3930
3938
3946
3954
3962

3970
3978
3986
3994
4002
4010
4018
4026

4034
4042
4050
4058
4066
4074
4082
4090

3843
3851
3859
3867
3875
3883
3891
3899

3907
3915
3923
3931
3939
3947
3955
3963

3971
3979
3987
3995
4003
4011
4019
4027

4035
4043
4051
4059
4067
4075
4083
4091

3844
3852
3860
3868
3876
3884
3892
3900

3908
3916
3924
3932
3940
3948
3956
3964

3972
3980
3988
3996
4004
4012
4020
4028

4036
4044
4052
4080
4068
4076
4084
4092

3845
3853
3861
3869
3877
3885
3893
3301

3909
3917
3925
3933
3941
3949
3957
3965

3973
3981
3989
3997
4005
4013
4021
4029

4037
4045
4053
4061
4069
4077
4085
4093

3846
3854
3862
3870
3878
3886
3894
3902

3910
3918
3926
3934
3942
3950
3958
3966

3974
3982
3990
3998
4006
4014
1022
4030

4038
4046
4054
4062
4070
4078
4086
4094

3841,
3855
3863
3871
3879
3887
3895,
3903

911
3919
3927
3935
3943
3951
3959
3967

3975
3983
3991
3999
4007
4015
4023
4031

4039
4047
4055
4083
40m
4079
4087
4095/

203



OCTAL-DECIMAL FRACTION

CONVERSION TABLE

Octal  Decimal Octal Decimal Octal  Decimal Octal  Decimal
.000 . 000000 . 100 . 125000 . 200 . 250000 .300 . 375000
.001 . 001953 .101 . 126953 .201 .251933 .301 .376953
.002 . 603906 .102 . 128906 .202 . 253906 .302 . 378905
.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
.o11 .017578 .11 . 142578 .21 .267578 .an .392578
012 .019531 .12 . 144531 .212 .269531 _.312 .394531
.013 . 021484 .13 . 146484 .213 . 271484 .313 .396484
.014 .023437 L114 . 148437 214 .273437 .314 .398437
.015 . 025390 .15 . 150390 .215 . 275390 .315 .400390
.016 .027343 .16 .152343 .216 .271343 .316 .402343
.017 .029296 17 . 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 L3250 .415015
.026 .042968 .126 . 167968 .226 .292968 .326 .417968
.027 .044921 J127 . 169921 .221 .294921 .327 .419921
.030 .046875 .130 . 171875 .230 . 296875 .330 .421875
.031 .048828 131 . 173628 .231 .298828 .331 .423828
.032 .050781 132 175781 .232 .300781 .332 . 426781
.033 .052734 133 L177734 .233 .302734 .333 .427734
.034 . 054687 L134 . 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 .11 . 189453 .241 .314453 .341 .439453
.042 . 066406 .142 . 191406 .242 .316406 .342 :441406
043 . 068359 .143 . 193359 .243 .318359 .343 .443359
.044 .070312 144 . 193312 244 .320312 .34 .445312
.045 .072265 145 . 197265 .245 . 322265 .345 .447265
.046 .074218 . 146 . 199218 .246 .324218 .346 .449218
.047 076171 147 .201171 .247 .326171 .347 451171
L0350 .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 .210 . 359375 .370 .484375
.07 111328 B .236328 .2m .361328 .31 .486328
072 . 113281 172 . 238281 212 .363281 372 488281
.073 115234 .173 .240234 .213 .365234 .313 .490234
074 .117187 L1748 .242187 274 .367187 374 .492187
.075 . 119140 175 .244140 .215 .369140 .375 . 494140
.076 .121093 .176 .246093 .276 .371093 376 496093
077 . 123046 177 . 248046 .21 L3117 498046

.373046

204




OCTAL-DECIMAL FRACTION CONVERSION TABLE (continued)

Octal  Decimal Octal  Decimal Octal  Decimal Octal Decimal
,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 000267 ,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 000526 .000312 000770
.000013 000041 000113 000286 .000213 000530 .000313  .000774
000014 000045 000114 000289 000214 000534 ,000314  ,000778
000015 000049 .000115 000293 .000215 000537 .000315 000782
.000016 000053 . .000116 000297 .000216 000541 .000316 000785
.000017 000057 ,000117 000301 .000217 000545 .000317 000789
.000020 000061 .000120 000305 000220 000549 .000320 000793
.000021 0600064 ,000121 000308 .000221 000553 000321 000797
,000022 000068 .000122 000312 000222 000556 .000322 000801
.000023 000072 000123 000316 .000223 000560 .000323 000805
.00002¢ 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 .000146 000389 .000246 000633 ,00034, 000877
.000047 000148 .000147 000392 .000247 © 000637 .000347 000881
.000050 000152 .000150 000396 .000250 . 000640 .000350 000885
.000051 000156 .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 000307
.000057 000179 000157 000423 .000257 000667 .000357 000911
.000060  ,000183 000160 000427 .000260 000671 .00C360 000915
.000061 000186 .000161 000431 000261 000675 .00036L 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 000461 .000271 000705 .000371 000949
.000072 000221 000172 000465 .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 7,000177 ;000484 .000277 000728 .000377 000972
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OCTAL-DECIMAL FRACTION CONVERSION TABLE (contiriued)

Octal Decimal Octal Decimal Octal Decimal Octal Decimal
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 ,00101C .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
.0004t5 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 001777
.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 001350 .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 001865
000452 001136 000552 001380 000652 001625 000752 001869
.000453 001140 000553  .001384 000653 001628 000753 001873
.000454 . 001144 000554 001388 000654 001632 000754 001876
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 000650 001647 .000760 001892
.000461 001163 .000561  ,001407 000661 . 001651 ,000761  , 001895
.000462 001167 .000562  ,001411 000662 001655 .000762 001899
.000463 . 0011T1 .000563  ,001415 000663 001659 .000763  ,001903
.000464 001174 000564 001419 000664  .001663 000764 001907
000465 001178 000565  .001422 .000665 001667 .000765 . 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 . 001201 000573 001445 .000673 001689 .000773  .001934
.000474 001205 000574 001449 000674 001693 .000774 001937
.000475 001209 .000575  .001453 .000675 001697 L000775 . 001941
.000476  .001213 .000576 001457 .000676  .001701 000776  .001945
000477 001216 000577  ,001461 .000677 001705 L00077T 001949

206




NOTES



NOTES



WORLD-WIDE SALES AND SERVICE

MAIN OFFICE AND PLANT

DIGITAL EQUIPMENT CORPORATION
146 Main Street, Maynard, Massachusetts 01754
Telephone From Metropolitan Boston: 646-8600
Elsewhere (617)-897-5111
TWX 710.347-0212 Cable Digital Mayn Telex 94-8457

DOMESTIC

NORTHEAST

NORTHEAST OFFICE

146 Main Street, Maynard, Massachusetts 01754
Telephone: (617)-646-8600 TWX: 710-347-0212
BOSTON OFFICE

899 Main Street, Cambridge. Massachusetts 02139
Telephone: (£17)-491-6130 TWX: 710-320-1167
ROCHESTER OFFICE:

480 Clinton Avenue So.. Rochester. New York 14620
Telephone: (716)-454-2000 TWX: 510-253-3078
NEW HAVEN OFFICE:

129 College Street. New Haven. Connecticut 06510
Telephone: (203)-777-5797 TWX: 710-465-0692

MID-ATLANTIC

NEW YORK OFFICE

Suite #1

71 Grand Avenue, Palisades Park, New Jersey 07650

Telephone (201)-941-2016 or (212)-594-6955 TWX: 710-392-8974
PARSIPPANY OFFICE

1259 Route 46, Parsippany. New Jersey 07054
Telephone: (201)-335-3300 or (212)-279-4735
PRINCETON OFFICE:

3 Ninianne Boulevard, Princeton, New Jersey 08540
Telephone: (609)-452 2940 TWX: 510-685-2337

LONG ISLAND

1919 Middle Country Road, Centereach, L. . New York 11720
Telephone: (516)-585-5410 TWX: 510-228-6505
PHILADELPHIA OFFICE: :

1100 West Valley Road. Wayne, Pennsylvaria 19037
Telephone (215)-687-1405  TWX: 510-668-44%1
WASHINGTON OFFICE:

Executive Building

7100 Bajtimore Ave , College Park. Maryland 20740
Telephone: (301)-779-1100 TWX. 710-826-9662

SBOUTHEAST

HUNTSVILLE OFFICE:

Suite 41 — Holiday Office Center

3322 Memorial Parkway S W, Huntsville. Ala 35801
Telephone: (205)-881-7730 TWX: 810-726-2122
COCOA OFFICE

412 High Point Drive, Cocoa. Florida 32922
Telephone: (305)-632-9283 TWX. 510-957-1448

TWX: 710-987-8319

INTERNATIOMAL
CANADA FRANCE
Digital Equipment of Canada. Ltd Equipement Digital
150 Rosamond Street. Carleton Piace, Onterio, Canada 22. rue Yu Champ de I'Alouette, Paris 13¢, Frante

Telephone: (613)-257-2615 TWX: 810-561-1351
Digital Equipment of Canade, Ltd

230 Lakeshore Road East, Port Credit. Ontario. Canada
Telephone: (416)-279-6111 TWX: 610-492-4306

Digital Equipment of Canada. Ltd

640 Cathcart Street, Suite 205, Montreal, Quebec, Canada
Telephones: (514)-861-6394 TWX: 610-421-3960
Digital Equipment of Canada, Ltd

5531103 Street

Edmonton. Alberta. Canada

Telephone: (403)-434-9333 TWX: 610-831-2248

GERMANY

Digital Equipment GmbH

5 Koeln, Neue Weyerstr. 10, West Germany
Telephone: 23 55 01 Telex 841-888-2269
Telegram: Flip Chip Koeln

Digital Equipment GmbH

8 Muenchen, 2 Theresienstr. 29, West Germany
Telephone: 28 30 53 Telex: 841-24226

ENGLAND

Digital Equipment Co. Ltd.

Arkwright Road, Reading. Berkshire, England

Telephone: Reading 85131 Telex: 851-84327

Digital Equipment Co Ltd

13/15 Upper Precinct

Bolton Road Walkden Worsley. Manchester, M285AZ England
Telephane: (061) 790 4591

PRINTED IN U.S.A

CENTRAL

PITTSBURGH OFFICE

400 Penn Center Boulevard, Pittsburgh, Pennsylvania 15235
Telephone (412)-243-8500 TWX: 710-797-3657

CHICAGO OFFICE: P
69 North Broadway, Des Plaines, |llinois 60016

Telephone 312-299-0144 TWX: 910-233-0894 <
ANN ARBOR OFFICE:

3853 Research Park Drive, Ann Arbor, Michigan 48104
Telephone: (313)-761-1150 TWX  810-223-6053
MINNEAPOLIS OFFICE

Digital Equipment Corporation

15016 Minnetonka Industrial Road

Minnetonka, Minnesota 55343

Telephone 612-935-1744 TWX: 910-576-2818

CLEVELAND OFFICE:

Park Hill Bldg . 35104 Euclid Ave., Willoughby. Ohio 44094
Telephone: (216)-946-8484

DAYTON OFFICE:

3110 South Kettering Blvd . Dayton, Ohio 45439

Telephone: (513)-299-7377 TWX: 810-459-1676

HOUSTON OFFICE:

3417 Milam Street, Suite A, Houston, Texas 77002

Telephone (713)-523-2529 TWX: 910-881-1651

WEST ’
LOS ANGELES OFFICE: \
801 E. Ball Road, Anaheim, California 92805 4
Telephone (714)-776-6932 or (213) 6257669 TWX: 910-591-1189 ]
SAN FRANCISCO OFFICE

560 San Antonio Road. Palo Alto, California 94306
Telephone (415)-326-5640 TWX: 910-373-1266
SEATTLE OFFICE.

McAusland Building. 10210 N E 8th Street
Bellevue, Washington 98004
Telephorie: (206)-454-4058
ALBUQUERQUE OFFICE:
6303 indian School Road, N £, Alburguerque, N.M. 87110
Telephone: (505)-296-5411 TWX: 910-989-0614

DENVER OFFICE:

2305 South Colorado Blvd . Suite £5. Denver, Colorado 80222
Telephone 303-757-3332 TWX 910-931-2650

SALT LAKE CITY OFFICE

431 South 3rd East. Salt Lake City, Utah 84111

Telephor.e: 801-328-9638

TWX: 910-443-2306

Telephone: 336-0364 Telax: 842-26705 Y
BWEDEMN

Digital Equipment Aktiebolag

Vretenvagen 2, Sofna 1, Stockhoim, Sweden

Cable. Digitai Stockhoim

AUSTRALIA

Digital Equipment Australia Pty. Ltd

75 Alexander Street, Crows Nest, N S W 2065. Australia
Telephone: 439-2566  Telex: AA20740

Cable: Digital, Sydney

Digital Equipment Australia Pty. Ltd

445 St. Kilda Road., Melbourne, Victoria 3004

Telephone: 26 6542 Telex: AA30700

JAPAN |
Hikei Trading Co., Ltd. (sales only)

Kozato-Kaikan Bldg.

No 18-14, Nishishimbashi 1-chome

Minto-ku, Tokyo, Japan {
Telephone 5915246  Telex 7814208 |
Digital Equipment Corporation (service only) |
c/o Azabu, P O. Box 23, Tokyo. Japan ]
Telephone 431-1554 |
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