













































































































































































































































































































































































































































































































































































































































































































































































e C Register

A 6-bit counter used to count character pulses coming from the print wheel. This

' register always contains the code of the next. character to come up for printing

e K Register

A 5-bit shift register used to gate the correct character from B to Z when loading

memory

The Printer Control Unit operation consists of the three following sequences:

TRANSFER SEQUENCE

During the transfer sequence, the Output Requestis set, data are received from the computer,
and the data are stored in the Printer Control Unit memory. When the acknowledge is received
from the computer, the 30-bit data word is stored in the B register, and the Output Request
is dropped. The contents of the B register are transferred, one character at a time, to the
Z register and then to memory. The first 6-bit character taken out of the B register is that
in bits 24 through 29. The firstcharacter of the first word‘ goes into address zero of memory,
the second character to address one, etc. After each character is transferred to memory, S
is advanced by one and K is decremented by one to prepare for transferring the next character
to memory. After the five characters of a word have been transferred to memory, the Output
Request is again set. This sequence of transferring characters to memory is continued until
either S has counted to 119 or the top of form command is received. When one of these con-

ditions occurs, the transfer sequence is terminated, and the print sequence begins.

PRINT SEQUENCE

When the transfer sequence has ended and a character pulse is received from the printer, a
search of memory begins to determine if a code is present that is identical with the one of
the next character appearing under the print hammers. The contents of address zero are
read out of memory and compared with C (which contains the code of the next character to
be printed). If the information compares, a "one" is set in bit zero of the Hammer register,
and 05 (space code) is written in memory at that address. Then address one is compared
with C, etc. Thefirstbitposition of the Hammer register corresponds to the leftmost printing
position on the paper, and whena "one" is set in the Hammer register, the character is printed
in that column. When the contents of a memory address do not compare with the character code
in C, a "zero" is set in the corresponding bit position of the Hammer register, and the char-

acter is written back in memory. When 120 bits have been set in the Hammer register and the
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next character pulse occurs, the hammers are triggered and the loading sequence starts again
for the next character. This sequence is repeated until memory contains nothing but 05’s
(space codes). At this time the transfer sequence begins again, coincident with the paper

advance sequence.

PAPER ADVANCE SEQUENCE

As soon as the print sequence is complete, the paper advance sequence starts. ‘If an external
function has disabled the line feed, the paper is not advanced. If the external function has
enabled the line feed, the paper is advanced. If an external function top of form command is
received and the line feed is enabled, the paper is advanced to the top of the next form. The
print sequence cannot start again until 10 milliseconds after the paper advance sequence has

ended.
The following sighals are sent from the Printer Control Unit to the Printer:

e Data Lines

A positive transition of 6 volts-occurs on the data lines if the bit in the Hammer
register is set. These lines go up at each character pulse if "ones" are set in the
respective bits of the Hammer register

e Paper Feed

A signal to the printer which starts or stops paper movement. This signal is set
to -6 volts to advance the paper. The paper continues to move until this line returns
to zero volts. The duration of this signal is determined by the desired number of
lines of paper advance. This line is set to -6 volts at the end of the line if the line
feed is enabled, or the manual LOAD PAPER or TOP OF FORM buttons are de-
pressed

The following signals will be made available from the Printer to the Printer Control Unit:

e System Ready

A contact closure is available when the printer is ready for use (i.e., power is on,
ete.). When the contact opens, an interrupt is sent to the computer

e Paper Out

A contact closure is available when the printer is out of paper. When the contact
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closes, the Printer Control Unit waits until the bottom of the form is detected and
then sends an interrupt to the computer
e Paper Break
A contact closure is available when the paper is not correctly positioned between the
feed tractors. When the contact closes, an interrupt is sent to the computer
e Throat Cover Open
A contact closure is available when the throat cover is not correctly positioned on
the printer.” When the contact closes, an interrupt is sent to the computer
® Print Wheel Position

The print wheel position is defined by two output signals, one providing a marker
pulse once per print wheel revolution (Index pulse) and the other providing a marker
pulse once per character position of the print wheel (Character pulse). The Index
pulse is set to -6 volts for 12 microseconds, sometime during the interval between
the character pulses associated with the codes 77 and 00. The Character pulse is
set to -6 volts for 12 microseconds when each character on the print wheel is in the
proper position for printing. There is one Character pulse per character position

on the print wheel, or 64 Character pulses per revolution of the print wheel

e DPaper Position

The paper position is defined by an output signal providing a marker pulse for each
line of paper movement (called a Strobe pulse). This signal is set to -6 volts for
12 microseconds each time the paper is advanced vertically by one line, and is always .

at zero volts when the paper is stopped

COMPUTER CONTROL

The external function word serves three functions: -
o To enable single line feed
® To disable single line féed

® To position paper to the top of the next form

Three bits of the external function word signify which of these operations is to be performed
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(see Figure 5). When the printer is set to the Enable Line Feed condition, the paper auto-

matically is advanced by one iine after each iine of print.

29 5 4 3 2 1 0

Not Used

0 1 DISABLE LINE FEED
1 0 ENABLE LINE FEED

Not Used

1 MOVE PAPER TO TOP OF FORM

Figure 5. External Function Word

When the printer is set to the Disable Line Feed condition, the paper is not advanced. Master
Clear sets the printer to an Enable Line Feed condition. The Top of Form command positions
the paper so that the type line is at the top of the next form. If this command is sent when the
printer is in a Disable Line Feed condition, or is sent together with a Disable Line Feed

command (external function word equal to 21), the paper will not be moved.

The exact position of the top of the next form is determined by the punch tape control loop.
Three tape tracks are used on the control loop to control vertical positioning of the paper.
The first track will have a hole punched at a position relative to the top of the form. This is
used to stop paper when it is advanced by the top of form command. The second track has a
hole punched so that it will set the tape feed mechanism in a position for loading papér. This
is used in conjunction with the Load Paper button on the Control Panel (Figure 6). The
third track has a hole punched at a position relative to the bottom of the form. This hole is

used to advance paper to the top of the form and to stop the paper when the paper supply is out.

When the printer goes from on-line to off-line or off-line to on-line one of two interrupts is
sent to the computer from the printer: a malfunction interrupt or a start interrupt. The mal-
function interrupt is sent from the printer to the computer when any of the following mal-

functions exist:
e DPrinter is out of paper
® Paper is torn or incorrectly positioned in the feed tracks

e Throat Cover is not in position
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e There is a loss of AC power input

e A main circuit breaker is open

e A fuse is blown
A status word of zero is sent to the computer. The "out of paper" malfunction interrupt does
not terminate the print operation until the bottom of the current form is detected. The start

interrupt is sent to the computer when the printer is Master Cleared and set to operate ON-

LINE. A status word of one (bit zero set) is sent to the computer.

ull B ] -
TOP
LOAD LOAD OF TEST
RIBBON PAPER FORM PRINT
ol
a |
i PRINTER PAPER i
MASTER READY BREAK ON-LINE
CLEAR THROAT PAPER B
| OPEN oUT OFF-LINE | | |
M — -
SLOW FAST ON OFF
| 1 in

Figure 6. Control Panel

PROGRAMING IMPLICATIONS
GENERAL

Certain programing functions are of importance to the programer. These functions consist

of the following:
e Processing interrupts
e Character positioning
e Assembly of buffers
e Magnetic tape operation
e Sending External Function to the printer

The programer must know how these functions are performed and what they accomplish

before programing for the printer.
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PROCESSING INTERRUPTS

The program should distinguish between the malfunction and the start interrupts. The recep-
tion of the start interrupt indicates to the program that the printer is available for an output.
The start interrupt is used to initiate the printer program operation; it should be utilized
whenever possible. If it is not possible to utilize the start interrupt, it can be ignored; how-
ever, the programer must be certain that the printer is operable before he sends an output.
This precaution is necessary because if the outputisan External Function command it will not
be performed and will be lost if the printer is not operable. The first output to the printer is
normally an External Function Top of Form command, and if this is lost, the forthcoming data

may be printed in the wrong position on the print form.

The malfunction interrupt indicates to the program thatthe printer is not operable. Normally,
the malfunction condition will destroy some data, and the program will have to repeat some
or all of the previous output operations. The exception to this is the malfunction interrupt
caused by the Paper Out condition. This condition will terminate printer operation when the
bottom of the last form is reached. Therefore, the program can continue its output when new
paper has been loaded, and the paper has been positioned to the top of form position, without
a resultant loss of data. When a malfunction interrupt is received, the programer may want
to provide a means of making an operator decision regarding whether the program can continue,
or some or ail of the data will have to be reprinted. Here again, the programer should
utilize the start interrupt, if possible, to restart the program. Before the printer is initially
put ON-LINE, the program should be ready to process either of the two types of interrupts

mentioned above, or a fault condition will result at the computer.

CHARACTER POSITIONING

Horizontal and vertical character positioning is accomplished in two ways: with an external
function command, and/or by programing. The external functioncommand is used for
vertical positioning. The Top of Form command positions the top of form position on the paper
under the print hammers. The top of form position is determined by the tape loop. The enable
and disable line feed commands enable the program to print on a line more than once. When
the printer is Master Cleared, the line feed is enabled. The paper is fed after the line is
printed. The amount of time between initiation of the output buffer and execution of the line
feed depends on the type of data being printed. Therefore, if a line is to be printed more than
once, the disable line feed command should be sent after the line of data that is to be printed

over. The enable line feed command must be sent after the last line of data that is printed
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over the previous data. The program controls character position with space codes. Vertical
line positioning is controlled by sending lines of space codes. Horizontal character positioning

is controlled by f{illing in the character positions that are not to be printed with space codes.

ASSEMBLY OF BUFFERS

The printer will not print a line of data until 120 printer codes (24 computer words) have been
received, or less than 120 printer codes are followed by a top of form command. Therefore,
if only the first 60 character positions of a line of print are to contain data, the other 60
positions must be filled in with space codes unless the line is followed by a top of form com-

mand.

MAGNETIC TAPE OPERATION

Data sent to the printer from the computer can also be assembled on magnetic tape and sent
to the printer OFF-LINE in the same way, with one exception: the use of the enable and
disable line feed external function commands. It is not possible to use these commands on
magnetic tape since the top of form command is the only external function available in the
magnetic tape operation. Therefore, if a program is to be compatible with both computer
output and magnetic tape output to the printer, provision must be made in the program to
handle an enable or disable line feed condition.

SENDING EXTERNAL FUNCTION TO THE PRINTER

An extei‘nal function to the printer must be programed with force as follows:

EX-COMe CN e W(PRT) e FORCE

where CN is the printer channel number, and PRT = 00000 00002, the enable line

feed function word.

OPERATOR CONTROL

PRINTER OPERATIONS

The following controls are available on the printer:
® Vertical Position

Controls the vertical positioning of the paper with relation to the printed line. The

maximum adjustment is +0.25 inch
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® Character Phasing
Adjusts the index and character pulse timing to compensate for print wheel speed.
The maximum adjustment is 15 degrees
e Paper Tension
Controls the paper tension by varying the distance between corresponding feed pins
on the upper and lower feed tractors. The maximum adjustment is 0.125 inch
® Penetration Control

Provides {fine adjustment of the spacing between the print hammers and the print
wheel in order to vary the density of print and accommodate different paper thick-

nesses

CONTROL PANEL OPERATIONS

Various operations are initiated from the Control Panel by the following indicators and

switches:
e POWER ON Indicator Switch

Initiates the power sequencing cycle and indicates completion of the cycle

o POWER OFF Indicator Switch

Turns AC power off. The switch lamp is illuminated when AC power is available
at the output of the main circuit breaker and a power sequencing cycle has not been

completed

® OFF-LINE/ON-LINE Indicator Switch

Controls the logical connection of printer to computer. When the printer is Master

Cleared and ON-LINE is selected, an interrupt is sent to the computer

e SLOW/FAST Switch

A rocker type switch that changes the print wheel speed from 1000 to 667 rpm

e LOAD PAPER Switch

Positions the paper feed assembly so that paper can be more conveniently loaded.

This operation is only available when the printer is set to‘ operate OFF-LINE
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¢ LOAD RIBBON Switch
Respools the inked ribbon prior to its replacement. This operation is not available
while the printer is printing

e TEST PRINT Switch

Actuates a test cycle under local control that utilizes a pattern which prints all
characters in all column positions. When the Pattern Select switch on the control
chassis is in the normal position, the test cycle causes all 63 characters to appear
in all column positions. In any given line, one character will appear in all of the 120
character positions, and after 63 lines of print a line of each character has been
printed. When the Pattern Select switch is in the M position, all M’s are printed,
and when it is in the E position, all E’s are printed. The paper automatically ad-
vances one line after each line of print. The operator depresses the TEST PRINT
switch to terminate the test operation. This operation is only available when the

printer is set to operate OFF-LINE

e TOP OF FORM Switch

Advances the paper so that the top of the next form is positioned at the type line,

This operation is only available when the printer is set to operate OFF-LINE

e MASTER CLEAR Switch

Clears the circuit logic, sets Enable Line Feed, sets the interrupt, and places the
printer OFF-LINE '

e PAPER OUT Indicator

Indicates that the paper supply is exhausted. This situation is detected 22 inches

ahead of the type line when the throat cover is closed

¢ PAPER BREAK Indicator

Indicates absence of paper above the print station

e THROAT OPEN Indicator

Indicates that the printer throat cover is not in position. A switch is available for

overriding the "throat open" indication
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o PRINTER READY Indicator

Indicates that the printer is ready for operation. The indicator goes out when any

of the following conditions exist:
e The printer is out of paper
o The paper is torn or incorrectly positioned in the feed tractors
o The throat cover is not in position
® There isno AC pbwer input
e A main circuit breaker is open

e A fﬁse is blown

CONTROL CHASSIS OPERATIONS:

The Pattern Select switch selects one of three patterns that can be used in the test print

operation:
e Normal Position - print all characters in the order they appear on the print wheel
e M Position - print all M’s

e E Position - print all E’s

OFF-LINE COMPATIBILITY

The magnetic tape subsystem is capable of communicating directly with the high-speed
pr'inter subsystem for OFF-LINE operation. The interface between the magnetic tape and

printer subsystem is shown in Figure 3.

The printer output is connected to the Magnetic Tape System’s input (input and output as used

here are in reference to the computer).

The data to be printed OFF-LINE mustbe recorded in records on tape in the following format:

record length of 120 Fieldata characters (24 words).

The Magnetic Tape System will read each record of data from tape in the following format:

Modulus 5.

Each record of 120 characters will form 24 30-bit data words which will be printed as one

line by the high-speed printer.
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A tape mark will be recognized by the high-speed printer as a top of form command. This

will position the paper to the top of the next page.

A record of less than 24 words (preferably one computer word, five characters) will cause
the high-speed printer to stop the printing operation. This record will not be printed if the

record contains space codes.

With the Magnetic Tape System switched to the Printer Mode, the desired tape transport
selected, and the tape positioned at load point, the high-speed printer will initiate operation

when it is placed in the ON-LINE position.
The normal sequence of events for transfer of data from the Magnetic Tape System to the
printer is as follows:

1. The printer sets its Output Data Request

2. The Magnetic Tape System in the idle state,' recognizes this first Output Data Request

from the printer as an external function and starts the read operation

3. The Magnetic Tape System places the information on the data lines and sets its

Input Data Request

4. The printer recognizes the Magnetic Tape System’s Input Data Request as an Output
Acknowledge '

5. The printer samples the data lines and clears its Output Data Request
6. The Magnetic Tape System recognizes the clearing of the printer Output Data Request
as an Input Acknowledge

Steps 3, 4, 5, and 6 are repeated for each word of the record.

The normal sequence for sending an external function command top of form from the Magnetic
Tape System to the printer is the same as reading a record except that when the Magnetic
Tape System detectsthe Tape Mark, it will set bit 4 in the Status word, and when the interrupt

is set, the printer will recognize this as an external function command top of form.
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GLOSSARY

ABSOLUTE FORMAT: A form of assembled program where all addressingis expressed in

actual computer addresses

ACCESS: Used as a verb in computer terminology, meaning to obtain or procure; to read or

sense the information in a register or storage device

ACTION OPERATIONS: The operations which act upon or with defined data to produce object

language (L 4) instructions

ALLIED OPERAND: In mono-coding, the specially designated operand V., which modifies

0,
and completes the definition of multi-purpose mono-operators; it names the register, v, or
the expression, e, which together with the operator identifies the specific machine function

code, (f)

ALLOCATION: The process of assigning numeric values, usually representing absolute com-
puter addresses, to symbolic (relative) labels and tags; the assignment may be done 1) manu-

ally by the programer, 2) by the computer via allocation tapes, and 3) independently and
internally by the assembler (assembler-generated tags)

BIOCTAL CODE: An abbreviated means of paper tape storage where each tape frame repre-
sents two octal characters, thus reducing the size of tape considerably. Addressing in bioctal

is absolute

BOOT STRAP:

1. The process of manually entering a routine into the computer to perform some task,
such as loading the AS-1 Utility Package

2. A routine which is manually entered into the computer to perform some task

3. A routine wired semipermanently into computer to load tapes

CHANNEL: A means of transmission of electronic data or information, physically consisting

of one or more lines; used with external equipment
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CHECK SUM: A safety check after a program has been debugged and is operational. It
ensures that a program has been loaded into memory. It generally consists of a cumulative
sum of the units (holes in paper tape) which the computer senses and compares with the
corresponding value obtained during the tape preparation. Separate counts on the upper and
lower halves of the words in memory are usually made. To indicate a memory or Photo-
electric Reader fault, "CHECK SUM ERROR" printed on the typewriter is all that is neces-

sary. -This procedure is currentiy employed in most program-load operations
COMBINED OPERAND: (See OPERAND POSITION)

ASSEMBLER-GENERATED TAGS: A system of unique, 10-character tags, generated and al-
located internally by the assembler and used by it tobuild programs with symbolic addressing
without the aid of a programer. The general typewriter format of these tags is A |]|H nnnn,
where n is any AS-1 code from 1 through Z and the four leftmost bars, | , occupy positions

which may become AS-1 characters from A through Z

Certain poly-operations produce intermittent instructions, or groups of instructions, within
the object program; the assembler uses these assembler-generated tags to make possible the

referencing of, and interaction between these instructions

ASSEMBLER INPUT LANGUAGE: A set of symbolic notations, called operations, which.
present meaningful program input to the assembling system. The input language isdivided

into two categories of operations. These are:

1. Programing ianguage

2. Assembler-control language

AS-1 UTILITY PACKAGE: A service program used primarily to load data into and dump
data from the computer. It may also be used to punch out an area of core storage, or inspect

a storage address and alter this if desired

.DEBUGGING AIDS: In the AS-1 system, a series of special routines designed to aid the
programmer in locating errors of various types in his program while it is being executed.
These routines are of two types: 1) initializing routines which delimit areas or blocks of
information for later reference and manipulation; and 2) data testing routines which perform
such functions as giving contents of selected registers at strategic locations in the program

or following the course of a program within defined limits
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DECLARATIVE OPERATION: An operation which does not result in- an object program in-
struction, but provides information for the assembler’suse in constructi‘ng the object program
by stating certain facts about entities within the assembler in the same language as that of the
input. These operations i) adapt the program to a specific memory configuration and input-
output capabilities of the computer, and 2) identify different segments of input tothe com-

puter

EXTERNAL FUNCTION: In general, an operation or procedure dealing with the giving of
orders to external equipment by means of the function channels; also the specific operator,

EX-COM or EX-COM-MW designed to perform these commands within the assembler

HEADER: The initial operation item on paper or magnetic input tape placed there for the

purpose of identification of the contents of the tape, e.g., Program, Allocation, Correct-L1

HEADER-TYPE OPERATOR: The declaration-type word in the operator position of the

header on a tape which identifies the type of routine or program on the tape

IMAGE: An exact copy or duplication of the contents of a program or portion thereof in

memory, reproduced in another portion of core memory

INPUT PARAMETERS: The requirements, in the form of items of information or units of
data, which must be entered into the computer for use in conjunction with a subroutine, and

which describe, define, or limit the subroutine

LABEL: The name preceding the operator which uniquely identifies an operation; it consists
of up to ten alphanumeric characters, but mustnever start with 0, X, or a number, nor may it
consist of only A, Q, BO through B7, or C0 through Cl7. The following operations require
labels: '

Any operation referred to by a tag in another operation
Each ENTRY operation (a subroutine entry)

Allocation operations

O N

The first action operation following a break in the program sequence
LAB/TAG: A symbolic name, either a label or a tag

LANGUAGE LEVELS (LO, L., L, L3, L The successive forms of symbolic expression

1’ 2 e
through which an assembler proceeds in its translation of a program from the reference
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language (the language in which the programer composes the program) to the object lan-
guage (the symbolic form in whichthe machine can accept the program). The AS-1 Assembler

system involves five language levels, termed L Ll, L,,L,,and L

0’ 2y 4
L0 -  The language of the programer consisting of English words, expressions using
the English alphabet, and numeric and algebraic terms, in which a problem is
defined
L1 -  Thefirst of the intermediate language levels. L0 is converted into a standardized

AS-1 code and the words of each statement have been identified and assigned to
specific locations in an item according to their role in the operation. A printout
of this level would appear virtually the same as L_ because the AS-1 code must

0
necessarily be reconverted to the L0 format

L2 - Thesecond intermediate AS-1 language level. The L, (or LO) format has been
translated into machine code with the exception of the address structure which

appears in symbolics (tags and labels)

L3 - The final machine code stored on tables within the assembler. Essentially it is
the same as L2, with the symbolic addressing converted to absolute machine
addresses

L 4 The object program after it has been produced as output in a form readable to

the computer as input, e.g., punched paper tape, or buffered into core memory

L1 CORRECTOR: A routine with which corrections can be made to an input program while
at language level L1 of the AS-1 Assembler. The correctionitemsare entered intothe com-
puter by a separate correction tape. Positioning of the corrections is accomplished by means
of L1 identifiers. Three kinds of operation corrections can be made: insertions, deletions

and replacements

' L, IDENTIFIER: The successive numbering of the operations by the assembler, beginning
with 0 as the header operation. This numerical value precedes each operation, and is used

by the Ll Corrector for the selection of a statement

MNEMONIC OPERATIONS: The English-type statements used by the programer in the

preparation of a program or routine; the L0 language of the AS-1 Assembler
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MONO-OPERATIONS: The class of programmer-written mnemonic statements, each of
which produces one machine instruction when translated by the AS-1 Assembler. The operators
of these operations, together with their allied operands, correspond, with some exceptions,

to the 62 machine function codes. (See POLY-OPERATIONS )

MONO-CODE: The operator portion of a mono-operation; it identifies the type of function
the operation performs, e.g.,JP , ENT , STR

NORMAL j-OPERANDS: The group of j-designator operands, including SKIP, QPOS, QNEG,
AZERO , ANOT, APOS , and ANEG, used with the majority of mnemonic operations. (See
SPECIAL j-OPERANDS )

NOTES: The portion of an operation which is used for optional notations for the programmer’s
information only. Notes are nonfunctioning, that is, they do not affect the functions of the

operation

OBJECT PROGRAM: The ready-to-run program, on paper tape, consisting of assembled

machine code instructions produced as output by the assembler

OFF-LINE: Of or pertaining to external equipment not connected to the computer by direct

circuitry; operations or functions performed by such equipment

ON-LINE: Of or pertaining to equipment external to the computer but connected to it by

direct circuitry; operations or functions performed by such equipment

OPERAND: A single or multi-word expression which modifies or explicitly defines the
operator of a statement by stating items of information or defining parameters. (See OPER-
AND POSITION )

OPERAND-CODE: The first symbolic term, a, within an operand position, consisting of up
to ten characters and adding some basic information to the operator or to the terms following
it. It specifies a k-designator, aname, a location, or an area; it may appear alone, with other

items, or be completely absent

OPERAND POSITION: The term used to describe a class of operands (one or more) com-

bined to serve a like function and included under the symbol, - V-

OPERATIONS: The basic units of assembler input consisting of labels, statements and notes,

of which labels and notes are optional. The three categories are:
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1) Assembler language operations
2) Assembler-control operations

3) Program corrections

OPERATION ITEM: A unit of program storage inthe AS-1 Assembler. An operation item
must include an operation statement (operator and operands) and may or may not include a
label and/or notes. It may also be defined as one complete AS-1 program operation in Ll’

L2, or I_.3 storage

OPERATION STATEMENT: (See STATEMENT)

OPERATOR: The initial word of a statement; it specifies the basic operational character-

istics of the statement

OUTPUT CONVERSION: The process of converting (translating) internal assembler-stored
data into some language which is compatible withexternal output equipment and is also mean-

ingful to the programer

POINT SEPARATOR: A separator symbol corresponding to a multiply sign, used in coding

to separate the words of a statement

POLY-CODE: The operator of a poly-operation. Operators of this type denote the production

of one or more instructions in the object program, or make declarations to the assembler

POLY-OPERATIONS: A category of mnemonic operations with which one or more machine
code instructions can be produced in an object program. Poly-operations are considered as
"one-to-many" operations as opposed to "one-to-one" for mono-codes. In other words, a
poly-operétion generally has the ability of producing a series of machine code instructions in

the output; or object program, while mono-instructions can produce only one

RELATIVE FORMAT:

1. An object program format, compatible with AS-1 Utility Package loading, in which
the initial address is relatively allocated to zero with all other addresses allocated
successively unless specifically allocated to an absolute address. Upon loading a
program of this format, the Utility Package isto be instructed to increment all rela-

tively allocated addresses by an amount which equals the initial address desired.
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Thus, a relative format program may be loaded at any portion of core storage
(1000 or above)

2. A program written in modified machine code with symbolic addressing

ROUTINE: A generalized term which defines a stretch of coding that performs a particular
task. This may encompass either the routine or subroutines of a program; in some cases it

may constitute the whole program

SEPARATORS: A set of symbols used in coding to represent input control for operations;
e.g., a mp symbol always precedes an operation statement and follows the statement when

notes are included

SIGNIFICANT LABELS: Those labels which are accompanied by a mnemonic operation or
numeric instruction that infers the beginning of a subroutine or program, i.e., 61000 00000,
60100 00000, or 00000 00000. Inaddition it includes all labels of operations with the operators
U-TAG or EQUALS

SIMPLE STATEMENT: A complete statement which does not require the use of connectors

SOURCE PROGRAM: The program of mnemonic instructions written by the programer and

used as input to the assembler; also known as the L . program or Input Language

0

SPECIAL j-OPERANDS: Those mnemonic j-operands which pertain to operations which
require the use of unique j-designators. Most operations which employ the j-designator use
j-operands of a similar nature called normal j-operands. Operations which require special
j-opervands are so identified in the discussions on the individual mono-operations, (see also

MONO-OPERATIONS, SPECIAL j-OPERANDS )

STATEMENT: The portion of an operation which defines its function and is composed of an

operator and all operands

SUBROUTINE: A specific kind of routine in which the entrance and exit are at the same
point. A subroutine usually begins with the operation JP e 0 which also serves as its exit,
since it is called upon by a ReturnJump operation (see RJP operation, MONO-OPERATIONS).

Subroutines may be considered as an extension of or annex to the main program routine

SYMBOLIC ADDRESS: A symbol, usually alphanumeric, representing a computer address
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SYMBOLIC ADDRESSING: The process of using relative symbolic addresses in the form of
tags and labels, to represent computer addresses while codingor in assembler-generated

tags. These are later assigned to an absolute value by the allocation routine

TAG:

1. The symboiic expression used in relative programing in place of an absolute com-
puter address. With the exception of the poly-code U-TAG , these tags appear in the

y-operand position and usually refer to a label or other relative symbolic address

2. An alphanumeric or alphabetic symbol which refers to, or can be allocated to, some

absolute address
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ABSOLUTE CODING
AND DIRECT CONSTANT ENTRIES

ABSOLUTE CODING

The AS-1 Assembling System permits coding with absolute machine instructions. The pro-

gramer enters fj k b and y designators following the m» symbol on the coding form.

Addressing of such instructions must be symbolic and conform to the requirements of AS-1
labels and tags. Label placement is in the conventional LABEL coding position. (The first
instruction must be labeled.) The y portion of the instruction is either a symbolic tag, a
tag * increment, or a constant; when ¥ is a constant of less than five digits, only the digits

used are given following a point separator (e.g., the constant 00007 is coded as o 7).

Absolute coding permits the inclusion ofzotes with instructions; these follow a second straight

arrow ( @9 ) symbol placed on the coding form.

Allocation of the lab/tags in absolute coding conforms to the rules of AS-1 allocation (see
ALLOCATION).

DIRECT CONSTANT ENTRIES

The programer is permitted to make direct constant entries while coding. AS-1 permits
either octal or decimal constants, decimal digits being following by a D. The maximum deci-
mal number permitted is 536870911D.

Normalizing of direct constant entries is tothe right with non-used upper digit positions being
filled with zeros. By use of a point separator, normalizing is permitted in both the upper
and lower halves of a storage location. For example, a coded entry of mpp 43 e 1 )

produces 00043 00011 in storage.
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INPUT/OUT CODING

Input/output instructions may appear randomly in the program. In order to clarify the usage
of input/output instructions, a description of communicating with the computer is given in

four examples which follow.

Examples 1 and 3 describe the use of a pseudo programing technique to accomplish input and
output. Examples 2 and 4 are written with absolute channel assignments. An important
advantage of the use of the symbolic method of programing input or output is that it is not
channel sensitive; that is, if the channel assignment is changed for any peripheral device,
only the MEANS cards for the device affected need be changed in order to reflect the new
channel assignment throughout the program. In contrast, a program written with absolute
channel assignments is channel sensitive; that is, whenever the channel assignment is changed
for any pevripheral device, each prbgrafn location which references the affected device must

be changed.

In Examples 1 and 3, the MEANS operator is used to define the channel sensitive labels. No

coding is generated for MEANS statements.

The normal method of programing input/output is to give the transfer instruction before
enabling the particular device; this is to ensure transfer readiness regardless of timing.
Disregarding interrupts from other peripheral devices, the transfer instruction could be
written before the enabling instruction. Some devices, however, do dictate a specific method

to be used to sequence the input/output instructions.

The transfer buffer limits are defined at the address given in the V1 operand of the transfer
instruction. At this address, the buffer limits may be defined 1) absolutely, or 2) by use of
a U-TAG operator if symbolic coding is used. The upper 15 bits define the terminal address

and the lower 15 bits the initial address.

The EX-COM operator is used to enable or disable the peripheral device. The function code
which tells the particular peripheral device what to do, is located at the address defined by

the vy operand.

Unless the transfer is accomplished with internal interrupt, MONITOR, a wait instruction
sometimes should be programed to prevent the executionof other instructions until the transfer

is complete. This allows the programer to control the transfer.
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It should be noted that the label defined by the operand in the enabling or disabling, or the
transfer instruction may appear either before or after the instruction in which it is used.
Similarly, the transfer buffer may be located anywhere in memory and either a decimal or

octal number may be used with the U-TAG or RESERVE operators.

Example 1:
EXAMIN PROGRAM e CBROWN e MARCH66
TAPE MEANS e CO
TAPEIN MEANS e COACTIVEIN
01000 73030 01235 INe TAPE ¢ W(READ) wp INPUT TRANSFER
01001 13030 01234 EX-COM e TAPE e W(SWITCH) ¢ FORCE mp
: ENABLE READER
01002 62000 01002 WAIT JP e WAIT e TAPEIN s WAIT FOR
TRANSFER COMPLETION
01171 13030 01233 EX-COM e TAPE ¢ W(SWITCHOF) ¢ FORCE wdp
DISABLE READER
01233 00000 00010 SWITCHOF 0Oe 10 mp DISABLE READER CODE
01234 00000 00150 SWITCH 0 e 150 mp ENABLE READER CODE
01235 02024 02000 READ U-TAG e BUFLO+20D @ BUFLO mp INPUT
BUFFER LIMITS
02000 - BUFLO RESERVE e 21D s INPUT BUFFER
02024
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Example 2:

01000 13030

01001 73030
01002 62000

01171 13030

01233 00000
01234 00000
01235 02024

Example 3:

10050 13370
10051 74370

10052 62000

13101 13370

01234

01235
01002

01233

00010
00150
02000

13210
12311

10052

13207

WAIT

SWITCHOF
SWITCH
READ

EXAMOUT
PERFORM
PUNCHOUT

INSTEP

EX-COM e CO @ W(SWITCH) e FORCE =

ENABLE READER

INe COe WREAD) mp INPUT TRANSFER

JP @ WAIT e COACTIVEIN s WAIT FOR
TRANSFER COMPLETION

EX-COM e C0O e W(SWITCHOF) ¢ FORCE wp
DISABLE READER

O0e 10 mp DISABLE READER CODE
0 ¢150 =» ENABLE READER CODE
02024 ¢ 02000 s INPUT BUFFER LIMITS

PROGRAM e JOELGOODGUYMARCHS66
MEANS e C7
MEANS e CTACTIVEOUT

EX-COM @ PERFORM ® W(SWTHP) @ FORCE =
ENABLE PUNCH

OUT ¢ PERFORMe W (BUFOUT) sp OUTPUT
TRANSFER

JP @ INSTEP ¢ PUNCHOUT mp WAIT FOR
TRANSFER COMPLETION

EX-COM e PERFORM ® W(SWITHO) ® FORCE =
DISABLE PUNCH
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Example 3 Continued

13207 00000 00001
13210 00000 00005
13211 15023 15000

15000

15023

Example 4:

10050 74370 13211
10051 13370 13210

10052 62000 10052

13101 13370 13207

13207 00000 00001
13210 00000 00005
13211 15023 15000

SWITHO
SWTHP
BUFOUT

PUNBUF

INSTEP

SWTHO
SWTHP
BUFOUT

Oe1l =P DISABLE PUNCH CODE
0Oe5 mp ENABLE PUNCH CODE

U-TAG ® PUNBUF+19D e PUNBUF wp
TRANSFER BUFFER LIMITS

RESERVE ¢ 20 D mp OUTPUT BUFFER

OUT e C7e W(BUFOUT) sp OUTPUT TRANSFER

EX-COMe C7® W(SWTHP) e FORCE wp
ENABLE PUNCH

JP e INSTEP e CTACTIVEOUT = WAIT FOR
TRANSFER COMPLETION

EX-COM e C7 e W(SWTHO) e FORCE =p

DISABLE READER

Oe 1 mp DISABLE PUNCH CODE
Oe5 mp ENABLE PUNCH CODE
15023 @ 15000 sp TRANSFER BUFFER LIMITS
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POLY-OPERATIONS

SYMBOL LEGEND

SYMBOL - MEANING

a Read-Class Operand

B Store-Class Operand

= Replace-Class Operand

§ Tag, Number, or Tag * Number

z Same as E , except a B register
can also be specified
Operand-Code Only

o Operand-Code or Number

Number Only
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7307

Poly-Operations

OPERATOR OPERAND SECTION DESCRIPTION
Sep W Sep VO Sep V1 Sep V2 Sep Sep
a P>
=p | CLEAR e number e |base addr = Clears V) words starting
of words of area at address V1
= | ENTRY ® |key set C{mp Establishes the entry of a
or jcondition subroutine. Stop condition is
= effective on exit
=P | EXIT ® ljump ¢ =) Establishes an exit via the
or |condition preceding ENTRY if vV is
= satisfied
a .
=) | INCREMENT ® B register | e |increment =) The B register, specified by
VO is modified by V';
=p» IMOVE ® |number 9 o [basead- 2| e |basead- 2|wp Moves V(, words from address
of words dress of ' dress of V; to address Vy
area area
=) | PUT ® |numeric address  B|=p Stores the word ¥, at address
value V1
wd | TYPEC* e [location = Types content of location or
or Flex function expressed by Vj,
function
=p |[TYPET ® |message = Types message that follows
the operator

*V  may be a list of similar operands

0




FPlog

Additions

Debugging Operations

OPERATOR OPERAND SECTION DESCRIPTION
Sep w Sep Vv Sep vV Sep V. Sep 14 Sep
0 1 2 3
=) |CORE-IMAGE ® name of & o base addr. 3 or |key set g = Images the area V) in core at
area of image => condition address V; if V, is satisfied
=) |DUMP-AREA ® |area go 2 |key set Clmp Dumps all non-zero numbers
name(s) > condition in the areas listed, if Vy is
satisfied
=) |DUMP-REG o [key set &l mp Dumps A, Q, Bi---By if V)
condition : condition is satisfied
=
=» [TEST-IMAGE* ® |area go 2 [key set Clmp Compares the areas listed
name(s) condition with their image and dumps
=> any differences if Vj is
satisfied
=) (DEF-AREA ® |name I e base addr. €l o number 3 = States that the area named V
: of area of area of words starts at address V1 and con-

tains V2 words

*Vy may be a list of similar operands



General Declarative Operations

Vioy

OPERATOR OPERAND SECTION DESCRIPTION
Sep w Sep V0 Sep V1 : Sep V2 Sep V3 Sep
= | ALLOCATION ® |program- e |date = Header operation, specifies
mers name an allocation tape
=) CORRECT-L, ® |program- e [date (new) =) Header operation, specifies
, mers name . a correction tape
=» | EQUALS o |address &|m» Must have LABEL, assigns
: the LABEL a known value V0
=» MEANS | o | mnemonic §|m» Must have a LABEL, assigns
. code a machine oriented value to
the LABEL
PROGRAM ® |program- ® idate up Header operation, specifies

mers name program input




TJ071

CODE EQUIVALENCE CHART

vaus | SOPDNO levmxownrss| PUICHED CATDTOTAPHEDIT omos| ce1 | "ourour

Letters A-2 A-2Z A-2 A-2z A-2Z A-Z A-2Z
(except 0)

Numbers 0-9 0-9 0-9 0-9 0-9 0-9 0-9
Plus + + + & & + +
Minus - - - - - - -
Point o * * * *
Separator
Period
Comma s s , , s , ,
Left Paren ( ( ( % % ( (
Right Paren ) ) ) ) )
e aaau IS I T BTN S T e
(S;:;ii)il:;) Arrow =) (Tab) ---- @ @ (Spaces) aaa (Spaces)
Curved Arrow 2 (%?;i‘?se (lée::;)se (SB;Z:::I;) (Next Line) | (Not Used) (Next Line)
Zeta | | $ $ $ g $







CONSTANT POOL

AS-1 establishes a constant pool for eachassembled program requiring constants of a special
nature. This pool is a list of constants which are specified in the Read-class operand posi-
tion and are more than five octal digits. Such constants are stored only once, even though

many operations refer tothe same constants. This pool is positioned at the end of the program.

Example:
Section of Input Problem

CRWD = ENT ® A e 5760435

=

=

BLK mp ADD ¢ Q e 24356105

=

=

=

mp PUT e 5760435 e W(CAT)

-

Corresponding Section in L2 (Mnemonic Form)
CRWD =P ENT ¢ A o Al|]]]1128+

=
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=

BLK wp ADD o Q o Al|]||] 1129
=D
=
mp ENT ¢ Q o A||]]|]1128

mp STR ¢ Q e W(CAT)

Al the End of the Program
A|ll]] 1128 0005760435

Allll] 1129 0024356105
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FLEXOWRITER CODE CHART

The upper case, UC, or lower case, LC, character is typed according to the position of

the type bars.

TYPE LETTER TYPE LETTER PERFORM TYPE-

UcC  LC OCTAL l'y¢ wnc | OCTAL L WRITER OPERATION| OCTAL
A a 30 : 1 52 Space 04
B b 23 2 2 74 Shift up 47
C c 16 ® 3 70 Shift down 57
D d 22 ¢ 4 64 Back space 61
E e 20 s 5 62 Car. return 45
F f 26 ° 6 66 Tabulator 51
G g 13 7 7 72 Color shift 02
H h 05 8 8 60 Code delete 7T
I i 14 ° 9 33 Stop 43%
J j 32 ° 0 37
K k 36
L 1 11
M m o7
N n 06 TYPE SYMBOL
(0} 0 03 ucC LC OCTAL
P p 15
Q a 35 - (Superscript -~ (Hyphen or 56
R r 12 Minus) Minus)

S s 24

T t 01 (Multiply) = (Equals) 44

U u 34

v v 17 / (Virgule) + (Plus) 54

w w 31

X % 7 ( (Open Parens) |, (Comma) 46

Y y 25

A z 21 ) (Close Parens) (Period) 42
(Underline) |  (Absolute) 50

NOTE: Codes not used are: 00, 10, 40, 41, 53, 55, 63, 65, 67, 71, 73, 75, 76.

*Codes 43 and 77 are considered illegal codes in operations with the computer
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AS-1 CHARACTER CODE (6 Bits)

0 1 2 3 4 5 6 7
DATA CONTROL CHARACTERS
i A a B y 5 € t
0 1 2 3 4 5 6 7
8 9 A B C D E F
G H I J K L M N
NOT
usep| P Q R S T 16f \'
NOT | NOT
w X Y z ( ) USED | USED
. . / NOT | NOT | NOT | NOT
- USED | USED | USED | USED
NOT | NOT | NOT | NOT NOT | NOT
USED | USED | USED | USED : ’ USED | USED
i = ignore code
A = space

The data control characters act as sentinels.
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TELETYPE CODE CHART

TELETYPE CODE (TEXT TO CODE CO‘NVERSION)

OCTAL
CODE

30
23
16
22
20
26
13
05
14
32
36
11
07
06
03
15
35
12
ell 24
: 01
34
17
31
27
25
21
Carriage Ret. 02
Line Feed 10
Space 04
LTRS 31
FIGS 33
Blank 00

LTRS FIGS

cw Lo A D

*

-V/-\-m::geo

S =0

= BN S I

NHXE<dH WO WOZENR“ " IQHEU QW >

* Appears printed on the tape, but not on the printed page
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TELETYPE CODE (CODE TO TEXT CONVERSION)

OCTAL
CODE

LTRS

FIGS

FUNCTION

00
01
02
03
04
05
06
07
10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37

“grKOo<kupgNR<QW-QEIE g22@m 2

rnoca

O o @go W

Qo o

TN oy

~ = J

Blank
Carriage Return

Space

Line Feed

FIGS

LTRS

*Appears printed on the tape, but not on the printed page
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1004 EXCESS-THREE CODE (6 BITS)

0 1 2 3 4 5 6 7
A _

(Space) ] (Minus) g 1 2 3 4
5 6 7 8 9 N ; [
& P A B C D
E F G H I # < =
t * & ! J K L M
N o) P Q R ( @ A

b
# % Comma) / S T U
\4 w X Y z | > )
Note:
CS-1 Characters High-Speed
Represented cs-1 Printer
Differently by Charac_te Character
the High-Speed r
Printer
Point Separator *
Vertical Bar | 4
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FIELD DATA CODE CHART

0 1 2 3 4 5 6 7
Master | Upper | Lower Line | Car-
Space .| Case | Case Feed | riage [Space A B
Ret.
C D E F G H I J
K L M N (0] P Q R
S T U v w X Y Z
) - + < = > _ $
T | [®
Stop
0 1 2 3 4 5 6 i
n . D ?
8 o ! / spec idle
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o DN =

33
67
134

286
536
073
147

294
589
179
359

719
438
877
755

128

256
512
024
048

096
192
384
768

536
072
144
288

576
152
304
608

216
432
864
728

456
912
824
648

296
592
184
368

736
472
944
888

O =Tk WNDHO =

-
- O

[
QO W N

e
© -3 M

DD DN DN
WM = O

DN DN DN DN
-1 O Ul W

W W NN
= O O o

W www
O W O DN

W Wwww
[NelN e RE B

POWERS OF TWO TABLE

2-71

1.0
0.5
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

25
625
812

906
953
976
488

244
122
061
030

015
007
003
001

000
000
000
000

000
000
000
000

000
000
000
000

000
000
000
000

000
000
000
000

25

125
562
281

140
070
035
517

258
629
814
907

953
476
238
119

059
029
014
007

003
001
000
000

000
000
000
000

000
000
000
000

25

625
312
156
578

789
394
697
348

674
8317
418
209

604
802
901
450

725
862
931
465

232
116
058
029

014
007
003
001

25
125

062
531
265
632

316
158
579
289

644
322
161
580

290
645
322
661

830
415
207
103

551
275
637
818

lofl

5
25
625
812

406
203
101
550

775
387
193
596

298
149
574
287

643
321
660
830

915
957
978
989

25

125
562
781

390
695
847
923

461
230
615
307

653
826
913
456

228
614
807
403

5
25

625
312
656
828

914
957
478
739

869
934
467
733

366
183
091
545

25
125

062
031
515
257

628
814
407
703

851
425
712
856

25
625
812

906
453
226
613

806
903
951
475

25

125
562
281

640
320
660
830

5
25

625

312 5
156 25
078 125






DECIMAL TO OCTAL CONVERSION TABLE

Decimal: 0 through 399
Octal: 0 through 617

UNITS
0 1 2 3 4 5 6 7 8 9

00 0 0 1 2 3 4 5 6 7 10 11
1 12 13 14 15 16 17 20 21 22 23

2 24 25 26 27 30 31 32 33 34 35

3 36 37 40 41 42 43 44 45 46 47

4 50 51 52 53 54 55 56 57 60 61

TENS ¢ 62 63 64 65 66 67 70 71 72 13
6 74 75 6 77 100 101 102 103 104 105

7 106 107 110 111 112 113 114 115 116 117

8 120 121 122 123 124 125 126 127 130 131

9 132 133 134 135 136 137 140 141 142 143

01 0 144 145 146 147 150 151 152 153 154 155
1 156 157 160 161 162 163 164 165 166 167

2 170 171 172 173 174 175 176 177 200 201

3 202 203 204 205 206 207 210 211 212 213

4 214 215 216 217 220 221 222 223 224 225

TENS 5 226 227 230 231 232 233 234 235 236 237
6 240 241 242 243 244 245 246 247 250 251

7 252 253 254 255 256 257 260 261 262 263

8 264 265 266 267 270 271 272 273 274 275

9 276 277 300 301 302 303 304 305 306 307

02 0 310 311 312 313 314 315 316 317 320 321
1 322 323 324 325 326 327 330 331 332 333

2 334 335 336 337 340 341 342 343 344 345

3 346 347 350 351 352 353 354 355 356 357

revs 4 360 361 362 363 364 365 366 367 370 371
5 372 373 374 375 376 377 400 401 402 403

6 404 405 406 407 410 411 412 413 414 415

7 416 - 417 420 421 422 423 424 425 426 427

8 | 430 431 432 433 434 435 436 437 440 441

9 442 443 444 445 446 447 450 451 452 453

03 0 454 455 456 457 460 461 462 463 464 465
1 466 467 - 470 471 472 473 474 475 476 477

2 500 501 502 503 504 505 506 507 510 511

3 512 513 514 515 516 517 520 521 522 523

4 524 525 526 527 530 531 532 533 534 535

TENS 5 536 537 540 . 541 542 543 544 545 546 547
6 550 551 552 553 554 555 556 557 560 561

7 562 563 564 565 566 567 570 571 572 573

8 574 575 576 577 600 601 602 603 604 605

9 606 607 610 611 612 613 614 615 616 617
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 400 through 799
Octal: 620 through 1437

UNITS
0 1 2 3 4 5 6 7 8 9

04 0 620 621 622 623 624 625 626 627 630 631
1 632 633 634 635 636 637 640 641 642 643

2 644 645 646 647 650 651 652 653 654 655

3 656 657 660 661 662 663 664 665 666 667

rens 4 670 671 672 673 674 675 676 677 1700 1701
5 702 703 704 705 706 707 710 711 712 713

6 714 715 716 717 720 721 722 723 124 725

7 726 727 730 731 732 733 734 735 736 737

8 740 741 742 743 744 - 745 746 74T 750 751

9 752 753 754 755 756 757 160 761 762 . 1763

05 0 "64 765 766 767 M0 T7L M2 T3 T4 5
1 776 777 1000 1001 1002 1003 1004 1005 1006 1007

2 1010 1011 1012 1013 1014 1015 1016 1017 1020 1021

3 1022 1023 1024 1025 1026 1027 1030 1031 1032 1033

4 1034 1035 1036 1037 1040 1041 1042 1043 1044 1045

TENS 5 1046 1047 1050 1051 1052 1053 1054 1055 1056 1057
6 1060 1061 1062 1063 1064 1065 1066 1067 1070 1071

7 | 1072 1073 1074 1075 1076 1077 1100 1101 1102 1103

8 | 1104 1105 1106 1107 1110 1111 1112 1113 1114 1115

9 1116 1117 1120 1121 1122 1123 1124 1125 1126 1127

06 0 | 1130 1131 1132 1133 1134 1135 1136 1137 1140 1141
1 1142 1143 1144 1145 1146 1147 1150 1151 1152 1153

2 1154 1155 1156 1157 1160 1161 1162 1163 1164 1165

3 1166 1167 1170 1171 1172 1173 1174 1175 1176 1177

TENS 4 | 1200 1201 1202 1203 1204 1205 1206 1207 1210 1211
5 1212 1213 1214 1215 1216 1217 1220 1221 1222 1223

6 1224 1225 1226 1227 1230 1231 - 1232 1233 1234 1235

7 | 1236 1237 1240 1241 1242 1243 1244 1245 1246 1247

8 1250 1251 1252 1253 1254 12556 1256 1257 1260 1261

9 1262 1263 1264 1265 1266 1267 1270 1271 1272 1273

07 0 1274 1275 1276 1277 1300 1301 1302 1303 1304 1305
1 1306 1307 1310 1311 1312 1313 1314 1315 1316 1317

2 1320 1321 1322 1323 1324 1325 1326 1327 1330 1331

3 1332 1333 1334 1335 1336 1337 1340 1341 1342 1343

TENS 4 | 1344 1345 1346 1347 1350 1351 1352 1353 1354 1355
5 | 1356 1357 1360 1361 1362 1363 1364 1365 1366 1367

6 1370 1371 1372 1373 1374 1375 1376 1377 1400 1401

7 1402 1403 1404 1405 1406 1407 1410 1411 1412 1413

8 1414 1415 1416 1417 1420 1421 1422 1423 1424 1495

9 1426 1427 1430 1431 1432 1433 1434 1435 1436 1437
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 800 through 1199
Octal: 1440 through 2257

UNITS
0 1 2 3 4 5 6 7 8 9
08 0 1440 1441 1442 1443 1444 1445 1446 1447 1450 1451
1 1452 1453 1454 1455 1456 1457 1460 1461 1462 1463
2 1464 1465 1466 1467 1470 1471 1472 1473 1474 1475
3 1476 1477 © 1500 1501 1502 1503 1504 1505 1506 1507
rens 1510 1511 1512 1513 1514 1515 1516 1517 1520 1521
5 1522 1523 1524 1525 1526 1527 1530 1531 1532 1533
6 1534 1535 1536 1537 1540 1541 1542 1543 1544 1545
7 1546 1547 1550 1551 1552 1553 1554 1555 1556 1557
8 1560 1561 1562 1563 1564 1565 1566 1567 1570 1571
9 1572 1573 1574 1575 1576 1577 1600 1601 1602 1603
09 0 1604 1605 1606 1607 1610 1611 1612 1613 1614 1615
1 1616 1617 1620 1621 1622 1623 1624 1625 1626 1627
2 1630 1631 1632 1633 1634 1635 1636 1637 1640 1641
3 1642 1643 1644 1645 1646 1647 1650 1651 1652 1653
rens 4 1654 1655 1656 1657 1660 1661 1662 1663 1664 1665
5 1666 1667 1670 1671 1672 1673 1674 1675 1676 1677
6 1700 1701 1702 1703 1704 1705 1706 1707 1710 1711
7 1712 1713 1714 1715 1716 1717 1720 1721 1722 1723
8 1724 1725 1726 1727 1730 1731 1732 1733 1734 1735
9 1736 1737 1740 1741 1742 1743 1744 1745 1746 1747
10 0 1750 1751 1752 1753 1754 1755 1756 1757 1760 1761
1 1762 1763 1764 1765 1766 1767 1770 1771 1772 1773
2 1774 1775 1776 1777 2000 2001 2002 2003 2004 2005
3 2006 2007 2010 2011 2012 2013 2014 2015 2016 2017
rens 4 2020 2021 2022 2023 2024 2025 2026 2027 2030 2031
5 2032 2033 2034 2035 2036 2037 2040 2041 2042 2043
6 2044 2045 2046 2047 2050 2051 2052 2053 2054 2055
7 2056 2057 2060 2061 2062 2063 2064 2065 2066 2067
8 2070 2071 2072 2073 2074 2075 2076 2077 2100 2101
9 2102 2103 2104 2105 2106 2107 2110 2111 2112 2113
11 0 2114 2115 2116 2117 2120 2121 2122 2123 2124 2125
1 2126 2127 2130 2131 2132 2133 2134 2135 2136 2137
2 2140 2141 2142 2143 2144 2145 2146 2147 2150 2151
3 2152 2153 2154 2155 2156 2157 2160 2161 2162 2163
4 2164 2165 2166 2167 2170 2171 2172 2173 2174 2175
TENS 5 2176 2177 2200 2201 2202 2203 2204 2205 2206 2207
6 2210 2211 2212 2213 2214 2215 2216 2217 2220 2221
7 2222 2223 2224 2225 2226 2227 2230 2231 2232 2233
8 2234 2235 2236 2237 2240 2241 2242 2243 2244 2245
9 2246 2247 2250 2251 2252 2253 2254 2255 2256 2257
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 1200 through 1599
Octal: 2260 through 3077

UNITS
0 1 2 3 4 5 6 7 8 9
12 0 2260 2261 2262 2263 2264 2265 2266 2267 2270 2271
1 2272 2273 2274 2275 2276 2277 2300 2301 2302 2303
2 2304 2305 2306 2307 2310 2311 2312 2313 2314 2315
3 2316 2317 2320 2321 2322 2323 2324 2325 2326 2327
4 2330 2331 2332 2333 2334 2335 2336 2337 2340 2341
TENS 5 2342 2343 2344 2345 2346 2347 2350 2351 2352 2353
6 2354 2355 2356 2357 2360 2361 2362 2363 2364 2365
7 2366 2367 2370 2371 2372 2373 2374 2375 2376 2377
8 2400 2401 2402 2403 2404 2405 2406 2407 2410 2411
9 2412 2413 2414 2415 2416 2417 2420 2421 2422 2493
13 0 2424 2425 2426 2427 2430 2431 2432 2433 2434 2435
1 2436 2437 2440 2441 2442 2443 2444 2445 2446 2447
2 2450 2451 2452 2453 2454 2455 2456 2457 2460 2461
3 2462 2463 2464 2465 2466 2467 2470 2471 2472 2473
TENS 4 2474 2475 2476 2477 2500 2501 2502 2503 2504 2505
5 2506 2507 2510 2511 2512 2513 2514 2515 2516 2517
6 2520 2521 2522 2523 2524 2525 2526 2527 2530 2531
7 2532 2533 2534 2535 2536 2537 2540 2541 2542 2543
8 2544 2545 2546 2547 2550 2551 2552 2553 2554 2555
9 2556 2557 2560 2561 2562 2563 2564 2565 2566 2567
14 0 2570 2571 2572 2573 2574 2575 2576 2577 2600 2601
1 2602 2603 2604 2605 2606 2607 2610 2611 2612 2613
2 2614 2615 2616 2617 2620 2621 2622 2623 2624 2625
3 2626 2627 2630 . 2631 2632 2633 2634 2635 2636 2637
TENS 4. 2640 2641 2642 2643 2644 2645 2646 2647 2650 2651
5 2652 2653 2654 2655 2656 2657 2660 2661 2662 2663
6 2664 2665 2666 2667 2670 2671 2672 2673 2674 2675
7 2676 2677 2700 2701 2702 2703 2704 2705 2706 2707
8 2710 2711 2712 2713 2714 2715 2716 2717 2720 2721
9 2722 2723 2724 2725 2726 2727 2730 2731 2732 2733
15 0 2734 2735 2736 2737 2740 2741 2742 2743 2744 2745
1 2746 2747 2750 2751 2752 2753 2754 2755 2756 2757
2 2760 2761 2762 2763 2764 2765 2766 2767 2770 2771
3 2772 2773 2774 2775 2776 2777 3000 3001 3002 3003
4 3004 3005 3006 3007 3010 3011 3012 3013 3014 3015
TENS 5 3016 3017 3020 3021 3022 3023 3024 3025 3026 3027
6 3030 3031 3032 3033 3034 3035 3036 3037 3040 3041
7 3042 3043 3044 3045 3046 3047 3050 3051 3052 3053
8 3054 3055 3056 3057 3060 3061 3062 3063 3064 3065
9 3066 3067 3070 3071 3072 3073 3074 3075 3076 3077

4 of 11



DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 1600 through 1999
Octal: 3100 through 3717

UNITS
0 1 2 3 4 5 6 7 8 9
16 0 3100 3101 3102 3103 3104 3105 3106 3107 3110 3111
1 3112 3113 3114 3115 3116 3117 3120 3121 3122 3123
2 3124 3125 3126 3127 3130 3131 3132 3133 3134 3135
3 3136 3137 3140 3141 3142 3143 3144 3145 3146 3147
4 3150 3151 3152 3153 3154 3155 3156 3157 3160 3161
TENS 5 3162 3163 3164 3165 3166 3167 3170 3171 3172 3173
6 3174 3175 3176 3177 3200 3201 3202 3203 3204 3205
7 3206 3207 3210 3211 3212 3213 3214 3215 3216 3217
8 3220 3221 3222 3223 3224 3225 3226 3227 3230 3231
9 3232 3233 3234 3235 3236 3237 3240 3241 3242 3243
17 0 3244 3245 3246 3247 3250 3251 3252 3253 3254 3255
1 3256 3257 3260 3261 3262 3263 3264 3265 3266 3267
2 3270 3271 3272 3273 3274 3275 3276 3277 3300 3301
3 3302 3303 3304 3305 3306 3307 3310 3311 3312 3313
rons 4 3314 3315 3316 3317 3320 3321 3322 3323 3324 3325
5 3326 3327 3330 3331 3332 3333 3334 3335 3336 3337
6 3340 3341 3342 3343 3344 3345 3346 3347 3350 3351
7 3352 3353 3354 3355 3356 3357 3360 3361 3362 3363
8 3364 3365 3366 3367 3370 3371 3372 3373 3374 3375
9 3376 3377 3400 3401 3402 3403 3404 3405 3406 3407
18 0 3410 3411 3412 3413 3414 3415 3416 3417 3420 3421
1 3422 3423 3424 3425 3426 3427 3430 3431 3432 3433
2 3434 3435 3436 3437 3440 3441 3442 3443 3444 3445
3 3446 3447 3450 3451 3452 3453 3454 3455 3456 3457
4 3460 3461 3462 3463 3464 3465 3466 3467 3470 3471
TENS 5 3472 3473 3474 3475 3476 3477 3500 3501 3502 3503
6 3504 3505 3506 3507 3510 3511 3512 3513 3514 3515
7 3516 3517 3520 3521 3522 3523 3524 3525 3526 3527
8 3530 3531 3532 3533 3534 3535 3536 3537 3540 3541
9 3542 3543 3544 3545 3546 3547 3550 3551 3552 3553
19 0 3554 3555 3556 3557 3560 3561 3562 3563 3564 3565
1 3566 3567 3570 3571 3572 3573 3574 3575 3576 3577
2 3600 3601 3602 3603 3604 3605 3606 3607 3610 3611
3 3612 3613 3614 3615 3616 3617 3620 3621 3622 3623
rens 4 3624 3625 3626 3627 3630 3631 3632 3633 3634 3635
5 3636 3637 3640 3641 3642 3643 3644 3645 3646 3647
6 3650 3651 3652 3653 3654 3655 3656 3657 3660 3661
7 3662 3663 3664 3665 3666 3667 3670 3671 3672 3673
8 3674 3675 3676 3677 3700 3701 3702 3703 3704 3705
9 3706 3707 3710 3711 3712 3713 3714 3715 3716 3717
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 2000 through 2399
Octal: 3720 through 4537

UNITS
0 1 2 3 4 5 6 7 8 9
20 0 3720 3721 3722 3723 3724 3725 3726 3727 3730 3731
1 3732 3733 3734 3735 3736 3737 3740 3741 3742 3743
2 3744 3745 3746 3747 3750 3751 3752 3753 3754 3755
3 3756 3757 3760 3761 3762 3763 3764 3765 3766 3767
4 3770 3771 3772 3773 3774 3775 3776 3777 4000 4001
TENS 5 4002 4003 4004 4005 4006 4007 4010 4011 4012 4013
6 4014 4015 4016 4017 4020 4021 4022 4023 4024 4025
7 4026 4027 4030 4031 4032 4033 4034 4035 4036 4037
8 4040 4041 4042 4043 4044 4045 4046 4047 4050 4051
9 4052 4053 4054 4055 4056 4057 4060 4061 4062 4063
21 0 4064 4065 4066 4067 4070 4071 4072 4073 4074 4075
1 4076 4077 4100 4101 4102 4103 4104 4105 4106 4107
2 4110 4111 4112 4113 4114 4115 4116 4117 4120 4121
3 4122 4123 4124 4125 4126 4127 4130 4131 4132 4133
TENS 4 4134 4135 4136 4137 4140 4141 4142 4143 4144 4145
5 | 4146 4147 4150 4151 4152 4153 4154 4155 4156 4157
6 4160 4161 4162 4163 4164 4165 4166 4167 4170 4171
7 4172 4173 4174 4175 4176 4177 4200 4201 4202 4203
8 4204 4205 4206 4207 4210 4211 4212 4213 4214 4215
9 4216 4217 4220 4221 4222 4223 4224 4225 4226 4227
22 0 4230 4231 4232 4233 4234 4235 4236 4237 4240 4241
1 4242 4243 4244 4245 4246 4247 4250 4251 4252 4253
2 4254 4255 4256 4257 4260 4261 4262 4263 4264 4265
3 4266 4267 4270 4271 4272 4273 4274 4275 4276 4277
TENS 4 4300 4301 4302 4303 4304 4305 4306 4307 4310 4311
5 4312 4313 4314 4315 4316 4317 4320 4321 4322 4323
6 4324 4325 4326 4327 4330 4331 4332 4333 4334 4335
7 4336 4337 4340 4341 4342 4343 4344 4345 4346 4347
8 4350 4351 4352 4353 4354 4355 4356 4357 4360 4361
9 4362 4363 4364 4365 4366 4367 4370 4371 4372 4373
23 0 4374 4375 4376 4377 4400 4401 4402 4403 4404 4405
1 4406 4407 4410 4411 4412 4413 4414 4415 4416 4417
2 4420 4421 4422 4423 4424 4425 4426 4427 4430 4431
3 4432 4433 4434 4435 4436 4437 4440 4441 4442 4443
4 4444 4445 4446 4447 4450 4451 4452 4453 4454 4455
TENS 5 4456 4457 4460 4461 4462 4463 4464 4465 4466 4467
6 4470 4471 4472 4473 4474 4475 4476 4477 4500 4501
7 4502 4503 4504 4505 4506 4507 4510 4511 4512 4513
8 4514 4515 4516 4517 4520 4521 4522 4523 4524 4525
9 4526 4527 4530 4531 4532 4533 4534 4535 4536 4537
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 2400 through 2799
Octal: 4540 through 5357

UNITS
0 1 2 3 4 5 6 7 8 9
4540 4541 4542 4543 4544 4545 4546 4547 4550 4551
4552 4553 4554 4555 4556 4557 4560 4561 4562 4563
4564 4565 4566 4567 4570 4571 4572 4573 4574 4575
4576 4577 4600 4601 4602 4603 4604 4605 4606 4607
4610 4611 4612 4613 4614 4615 4616 4617 4620 4621
4622 4623 4624 4625 4626 4627 4630 4631 4632 4633
4634 4635 4636 4637 4640 4641 4642 4643 4644 4645
4646 4647 4650 4651 4652 4653 4654 4655 4656 4657
4660 4661 4662 4663 4664 4665 4666 4667 4670 4671
4672 4673 4674 4675 4676 4677 4700 4701 4702 4703
4704 4705 4706 4707 4710 4711 4712 4713 4714 4715
4716 4717 4720 4721 4722 4723 4724 4725 4726 4727
4730 4731 4732 4733 4734 4735 4736 4737 4740 4741
4742 4743 4744 4745 4746 4747 4750 4751 4752 4753
4754 4755 4756 4757 4760 4761 4762 4763 4764 4765
4766 4767 4770 4771 4772 4773 4774 4775 4776 47717
5000 5001 5002 5003 5004 5005 5006 5007 5010 5011
5012 5013 5014 5015 5016 5017 5020 5021 5022 5023
5024 5025 5026 5027 5030 5031 5132 5033 5034° 5035
5036 5037 5040 5041 5042 5043 5044 5045 5046 5047
5050 5051 5052 5053 5054 5055 5056 5057 5060 5061
5062 5063 5064 5065 5066 5067 5070 5071 5072 5073
5074 5075 5076 5077 5100 5101 5102 5103 5104 5105
5106 5107 5110 5111 5112 5113 5114 5115 5116 5117
5120 5121 5122 5123 5124 5125 5126 5127 5130 5131
5132 5133 5134 5135 5136 5137 5140 5141 5142 5143
5144 5145 5146 5147 5150 5151 5152 5153 5154 5155
5156 5157 5160 5161 5162 5163 5164 5165 5166 5167
5170 5171 5172 5173 5174 5175 5176 5177 5200 5201
5202 5203 5204 5205 5206 5207 5210 5211 5212 5213
5214 5215 5216 5217 5220 5221 5222 5223 5224 5225
5226 5227 5230 5231 5232 5233 5234 5235 5236 5237
5240 5241 5242 5243 5244 5245 5246 5247 5250 5251
5252 5253 5254 5255 5256 5257 5260 5261 5262 5263
5264 5265 5266 5267 5270 5271 5272 5273 5274 5275
5276 5277 5300 5301 5302 5303 5304 5305 5306 5307
5310 5311 5312 5313 5314 5315 5316 5317 5320 5321
5322 5323 5324 5325 5326 5327 5330 5331 5332 5333
5334 5335 5336 5337 5340 5341 5342 5343 5344 5345
5346 5347 5350 5351 5352 5353 5354 5355 5356 5357
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 2800 through 3199
Octal: 5360 through 6177

UNITS
0 1 2 3 4 5 6 7 8 9
28 0 5360 5361 5362 5363 5364 5365 5366 5367 5370 5371
1 5372 5373 5374 5375 5376 5377 5400 5401 5402 5403
2 5404 5405 5406 5407 5410 5411 5412 5413 5414 5415
3 5416 5417 5420 5421 5422 5423 5424 5425 5426 5427
4 5430 5431 5432 5433 5434 5435 5436 5437 5440 5441
TENS 5 5442 5443 5444 5445 5446 5447 5450 5451 5452 5453
6 5454 5455 5456 5457 5460 5461 5462 5463 5464 5465
7 5466 5467 5470 5471 5472 5473 5474 5475 5476 5477
8 5500 5501 5502 5503 5504 5505 5506 5507 5510 5511
9 5512 5513 5514 5515 5516 5517 5520 5521 5522 5523
29 0 5524 5525 5526 5527 5530 5531 5532 5533 5534 5535
1 5536 5537 5540 5541 5542 5543 5544 5545 5546 5547
2 5550 5551 5552 5553 5554 5555 5556 5557 5560 5561
3 5562 5563 5564 5565 5566 5567 5570 5571 5572 5573
4 5574 5575 5576 5577 5600 5601 5602 5603 5604 5605
TENS 5 5606 5607 5610 5611 5612 5613 5614 5615 5616 5617
6 5620 5621 5622 5623 5624 5625 5626 5627 5630 5631
7 5632 5633 5634 5635 5636 5637 5640 5641 5642 5643
8 5644 5645 5646 5647 5650 5651 5652 5653 5654 5655
9 5656 5657 5660 5661 5662 5663 5664 5665 5666 5667
30 0 5670 5671 5672 5673 5674 5675 5676 5677 5700 5701
1 5702 5703 5704 5705 5706 5707 5710 5711 5712 5713
2 5714 5715 5716 5717 5720 5721 5722 5723 5724 5725
3 5726 5727 5730 5731 5732 5733 5734 5735 5736 5737
TENS 4 5740 5741 5742 5743 5744 5745 5746 5747 5750 5751
5 5752 5753 5754 5755 5756 5757 5760 5761 5762 5763
6 5764 5765 5766 5767 5770 5771 5772 5773 5774 5775
7 5776 5777 6000 6001 6002 6003 6004 6005 6006 6007
8 6010 6011 6012 6013 6014 6015 6016 6017 6020 6021
9 6022 6023 6024 6025 6026 6027 6030 6031 6032 6033
31 0 6034 6035 6036 6037 6040 6041 6042 6043 6044 6045
1 6046 6047 6050 6051 6052 6053 6054 6055 6056 6057
2 6060 6061 6062 6063 6064 6065 6066 6067 6070 6071
3 6072 6073 6074 6075 6076 6077 6100 6101 6102 6103
TENS 4 6104 6105 6106 6107 6110 6111 6112 6113 6114 6115
5 6116 6117 6120 6121 6122 6123 6124 6125 6126 6127
6 6130 6131 6132 6133 6134 6135 6136 6137 6140 6141
7 6142 6143 6144 6145 6146 6147 6150 6151 6152 6153
8 6154 6155 6156 6157 6160 6161 6162 6163 6164 6165
9 6166 6167 6170 6171 6172 6173 6174 6175 6176 6177
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 3200 through 3599
Octal: 6200 through 7017

UNITS
0 1 9 3 4 5 6 7 8 9
32 0 6200 6201 6202 6203 6204 6205 6206 6207 6210 6211
1 6212 6213 .6214 6215 6216 6217 6220 6221 6222 6223
2 6224 6225 6226 6227 6230 6231 6232 6233 6234 6235
3 6236 6237 6240 6241 6242 6243 6244 6245 6246 6247
TENS 4 6250 6251 6252 6253 6254 6255 6256 6257 6260 6261
5 6262 6263 6264 6265 6266 6267 6270 6271 6272 6273
6 6274 6275 6276 6277 6300 6301 6302 6303 6304 6305
7 6306 6307 6310 6311 6312 6313 6314 6315 6316 6317
8 6320 6321 6322 6323 6324 6325 6326 6327 6330 6331
9 6332 6333 6334 6335 6336 6337 6340 6341 6342 6343
33 0 6344 6345 6346 6347 6350 6351 6352 6353 6354 6355
1 6356 6357 6360 6361 6362 6363 6364 6365 6366 6367
9 6370 6371 6372 6373 6374 6375 6376 6377 6400 6401
3 6402 6403 6404 6405 6406 6407 6410 6411 6412 6413
4 6414 6415 6416 6417 6420 6421 6422 6423 6424 6425
TENS 5 6426 6427 6430 6431 6432 6433 6434 6435 6436 6437
6 6440 6441 6442 6443 6444 6445 6446 6447 6450 6451
7 6452 6453 6454 6455 6456 6457 6460 6461 6462 6463
8 6464 6465 6466 6467 6470 6471 6472 6473 6474 6475
9 6476 6477 6500 6501 6502 6503 6504 6505 6506 6507
34 0 6510 6511 6512 6513 6514 6515 6516 6517 6520 6521
1 6522 6523 6524 6525 6526 6527 6530 6531 6532 6533
2 6534 6535 6536 6537 6540 6541 6542 6543 6544 6545
3 6546 6547 6550 6551 6552 6553 6554 6555 6556 6557
TENS 4 6560 6561 6562 6563 6564 6565 6566 6567 6570 6571
5 6572 6573 6574 6575 6576 6577 6600 6601 6602 6603
6 6604 6605 6606 6607 6610 6611 6612 6613 6614 6615
7 6616 6617 6620 6621 6622 6623 6624 6625 6626 6627
8 6630 6631 6632 6633 6634 6635 6636 6637 6640 6641
9 6642 6643 6644 6645 6646 6647 6650 6651 6652 6653
35 0 6654 6655 6656 6657 6660 6661 6662 6663 6664 6665
1 6666 6667 6670 6671 6672 6673 6674 6675 6676 6677
2 6700 6701 6702 6703 6704 6705 6706 6707 6710 6711
3 6712 6713 6714 6715 6716 6717 6720 6721 6722 6723
TENS 4 6724 6725 6726 6727 6730 6731 6732 6733 6734 6735
5 6736 6737 6740 6741 6742 6743 6744 6745 6746 6747
6 6750 6751 6752 6753 6754 6755 6756 6757 6760 6761
7 6762 6763 6764 6765 6766 6767 6770 6771 6772 6773
8 6774 6775 6776 6777 7000 7001 7002 17003 7004 7005
9 7006 7007 7010 7011 7012 7013 7014 7015 7016 7017
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 3600 through 3999
Octal: 7020 through 7637

UNITS
0 1 2 3 4 5 6 7 8 9
36 0 7020 7021 7022 7023 7024 7025 7026 7027 7030 7031
1 7032 7033 7034 7035 7036 7037 7040 7041 7042 7043
2 7044 7045 7046 7047 7050 7051 7052 7053 7054 7055
3 7056 7057 7060 7061 7062 7063 17064 7065 7066 7067
4 7070 7071 7072 7073 7074 7075 7076 7077 7100 7101
TENS 5 7102 7103 7104 7105 7106 7107 7110 7111 7112 7113
6 7114 7115 7116 7117 7120 7121 7122 7123 7124 7125
7 7126 7127 7130 7131 7132 7133 7134 7135 7136 7137
8 7140 7141 7142 7143 7144 7145 7146 7147 7150 7151
9 7152 7153 7154 7155 7156 7157 7160 7161 7162 7163
37 0 7164 7165 7166 7167 7170 7171 7172 7173 7174 7175
1 7176 7177 7200 7201 7202 7203 7204 7205 7206 7207
2 7210 7211 7212 7213 7214 7215 7216 7217 7220 7221
3 7222 7223 7224 7225 7226 7227 7230 7231 7232 7233
TENS 4 7234 7235 7236 7237 7240 7241 7242 7243 7244 7245
5 7246 7247 7250 7251 7252 7253 7254 7255 7256 7257
6 7260 7261 7262 77263 7264 7265 77266 7267 7270 7271
7 7272 1273 7274 1275 1276 7277 7300 7301 7302 7303
8 7304 7305 7306 7307 7310 7311 7312 7313 7314 7315
9 7316 7317 7320 7321 7322 7323 7324 7325 7326 7327
38 0 7330 7331 7332 7333 7334 7335 7336 7337 7340 7341
1 7342 7343 7344 7345 7346 7347 7350 7351 7352 7353
9 7354 7355 7356 7357 7360 7361 7362 7363 7364 7365
3 7366 17367 7370 7371 7372 7373 7374 7375 736 7377
4 7400 7401 7402 7403 7404 7405 7406 7407 7410 7411
TENS 5 7412 7413 7414 7415 7416 T417 7420 7421 7422 7423
6 7424 7425 7426 7427 7430 7431 7432 7433 7434 7435
7 1436 7437 7440 7441 7442 7443 7444 7445 7446 7447
8 7450 7451 7452 7453 7454 7455 7456 7457 7460 7461
9 7462 7463 7464 77465 7466 7467 7470 7471 7472 7473
39 0 7474 7475 7476 7477 7500 7501 7502 7503 7504 7505
1 7506 7507 7510 7511 7512 7513 7514 7515 7516 7517
9 7520 7521 7522 7523 7524 7525 7526 7527 7530 7531
3 7532 7533 7534 7535 7536 7537 7540 7541 7542 7543
4 7544 7545 7546 7547 7550 7551 7552 7553 7554 7555
TENS 5 7556 17557 7560 7561 77562 7563 7564 7565 7566 7567
6 7570 77571 7572 7573 7574 7575 7576 7577 7600 7601
7 7602 7603 7604 7605 7606 7607 7610 7611 7612 7613
8 7614 7615 7616 71T 7620 7621 7622 7623 7624 7625
9 7626 7627 7630 7631 7632 7633 7634 7635 7636 7637
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DECIMAL-TO-OCTAL CONVERSION TABLE

Decimal: 4000 through 4096
Octal: 7640 through 10000

UNITS
0 1 2 3 4 5 6 7 8 9
40 7640 7641 7642 7643 7644 7645 7646 7647 7650 7651
7652 7653 7654 7655 7656 7657 7660 7661 7662 7663
7664 7665 7666 7667 7670 7671 7672 7673 7674 1675
7676 7677 7700 7701 7702 7703 7704 7705 7706 7707
TENS 7710 7711 7712 7713 7714 71715 7716 7717 7720 7721

7722 7723 7724 7725 7726 1727 7730 7731 7732 7733
7134 7735 7736 1737 1740 7741 7742 M43 1744 1745
7746 7747 7750 7751 7752 7753 7754 7755 7756 7757
7760 7761 7762 7763 7764 7765 7766 71767 7770 7771
772 773 774 TTT5 0 1776 1777 10000
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OCTAL TO TO DECIMAL FRACTION CONVERSION TABLE

Octal: 0.000400 through 0.000777

OCTAL 0 1 2 3 4 5 6 7
.00040 .000976 .000980 .000984 .000988 .000991 .000995 .000999 .001003
.00041 .001007 .001010 .001014 .001018 .001022 .001026 .001029 .001033
.00042 .001037 .001041 .001045 .001049 .001052 .001056 .001060 .001064
.00043 .001068 .001071 .001075 .001079 .001083 .001087 .001091 .001094 -
.00044 .001098 .001102 .001106 .001110 .001113 .001117 .001121 .001125
.00045 .001129 .001132 .001136 .001140 .001144 .001148 .001152 .001155
.00046 .001159 .001163 .001167 .001171 .001174 .001178 .001182 .001186
.00047 .001190 .001194 .001197 .001201 .001205 .001209 .001213 .001216
.00050 .001220 .001224 .001228 .001232 .001235 .001239 .001243 ~ .001247
.00051 .001251  .001255 .001258 .001262 .001266 .001270 .001274 .001277
.00052 .001281 .001285 .001289 .001293 .001296 .001300 .001304 .001308
.00053 .001312 .001316 .001319 .001323 .001327 .001331 .001335 .001338
.00054 .001342 .001346 .001350 .001354 .001358 .001361 .001365 .001369
.00055 .001373 .001377 .001380 .001384 .001388 .001392 .001396 .001399
.00056 .001403 .001407 .001411 .001415 .001419 .001422 .001426 .001430
.00057 | .001434 .001438 .001441 .001445 .001449 .001453 .001457 .001461
.00060 .001464 .001468 .001472 .001476 .001480 .001483 .001487 - .001491
.00061 .001495 .001499 .001502 .001506 .001510 .001514 .001518 .001522
.00062 .001525 .001529 .001533 .001537 .001541 .001544 .001548 .001552
.00063 .001556 .001560 .001564 .001567 .001571 = .001575 .001579 .001583
.00064 .001586 .001590 .001594 .001598 .001602 .001605 .001609 .001613
.00065 .001617 .001621 .001625 .001628 .001632 .001636 .001640 .001644
.00066 .001647 .001651 .001655 .001659 .001663 .001667 .001670 .001674
.00067 .001678 .001682 .001686 .001689 .001693 .001697 .001701 .001705
.00070 .001708  .001712 .001716 .001720 .001724 .001728 .001731 .001735
.00071 .001739 .001743 .001747 .001750 .001754 .001758 .001762 .001766
.00072 001770 .001773 .001777 .001781 .001785 .001789 .001792 .001796
.00073 .001800 .001804 .001808 .001811 .001815 .001819 .001823 .001827
.00074 .001831  .001834 .001838 .001842 .001846 .001850 .001853 .001857

.00075 .001861 .001865 .001869 .001873 .001876 .001880 .001884 .001888
.00076 .001892 .001895 .001899 .001903 .001907 .001911 001914 .001918
.00077 .001922 .001926 .001930 .001934 .001937 .001941 .001945 .001949
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OCTAL-TO-DECIMAL FRACTION CONVERSION TABLE

Octal: 0.000000 through 0.000377

OCTAL 0 1 2 3 4 5 6 7

.00000 | .000000 .000003 .000007 .000011 .000015 .000019 .000022 .000026
.00001 | .000030 .000034 .000038 .000041 .000045 .000049 .000053 .000057
.00002 | .000061 .000064 .000068 .000072 .000076 .000080 .000083 .000087
.00003 | .000091 .000095 .000099 .000102 .000106 .000110 .000114 .000118
.00004 | .000122 .000125 .000129 .000133 .000137 .000141 .000144 .000148
.00005 | .000152 .000156 .000160 .000164 .000167 .000171 .000175 .000179
.00006 | .000183 .000186 .000190 .000194 .000198 .000202 .000205 .000209
.00007 | .000213 .000217 .000221 .000225 .000228 .000232 .000236 .000240
.00010 | .000244 .000247 .000251 .000255 .000259 .000263 .000267 .000270
.00011 | .000274 .000278 .000282 .000286 .000289 .000293 .000297 .000301
.00012 | .000305 .000308 .000312 .000316 .000320 .000324 .000328 .000331
.00013 | .000335 .000339 .000343 .000347 .000350 .000354 .000358 .000362
.00014 | .000366 .000370 .000373 .000377 .000381 .000385 .000389 .000392
.00015 | .000396 .000400 .000404 .000408 .000411 .000415 .000419 .000423
.00016 | .000427 .000431 .000434 .000438 .000442 .000446 .000450 .000453
.00017 | .000457 .000461 .000465 .000469 .000473 .000476 .000480 .000484
.00020 | .000488 .000492 .000495 .000499 .000503 .000507 .000511 .000514
.00021 | .000518 .000522 .000526 .000530 .000534 .000537 .000541 .000545
.00022 | .000549 .000553 .000556 .000560 .000564 .000568 .000572 .000576
.00023 | .000579 .000583 .000587 .000591 .000595 .000598 .000602 .000606
.00024 | .000610 .000614 .000617 .000621 .000625 .000629 .000633 .000637
.00025 | .000640 .000644 .000648 .000652 .000656 .000659 .000663 .000667
.00026 | .000671 .000675 .000679 .000682 .000686 .000690 .000694 .000698
.00027 | .000701 .000705 .000709 .000713 .000717 .000720 .000724 .000728
.00030 | .000732 .000736 .000740 .000743 .000747 .000751 .000755 .000759
.00031 | .000762 .000766 .000770 .000774 .000778  .000782 .000785 .000789
.00032 | .000793 .000797 .000801 .000805 .000808 .000812 .000816 .000820
.00033 | .000823 .000827 .000831 .000835 .000839 .000843 .000846 .000850
.00034 | .000854 .000858 .000862 .000865 .000869 .000873 .000877 .000881
.00035 | .000885 .000888 .000892 .000896 .000900 .000904 .000907 .000911
.00036 | .000915 .000919 .000923 .000926 .000930 .000934 .000938 .000942
.00037 | .000946 .000949 .000953 .000957 .000961 .000965 .000968 .000972
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OCTAL-TO-DECIMAL FRACTION CONVERSION TABLE

Octal: 0.400 through 0.777

4

OCTAL 0 1 2 3 5 6 7
.40 .50000 .50195 .50391 .50586 .50781 .509717 51172 .51367
.41 .51563 .51'758 .51953 .52148 .52344 .52539 .52734 .52830
.42 53125 .53320 .53516  .53711 .53906 .54102 .54297 .54492
.43 .54688  .54883 .55078 .55273 .55469 .55664 .55859 .56055
.44 .56250 .56445 .56641 .56836 .57031 57227 57422 57617
.45 .57813 .58008 .58203 .58398 .58594 .58789 .58984 .59180
.46 .59375 .59570 .59766 .59961 .60156 .60352 .60547 .60742
47 .60938 .61133 .61328 .61523 .61719 .61914 .62109 .62305
.50 .62500 .62695 .62891 .63086 .63281 .63477 .63672 .63867
.51 .64063 .64258 .64453 .64648 .64844 .65039 .65234 .65430
.52 .65625 .65820 .66016 .66211 .66406 .66602 .66797 .66992
.53 .67188 .67383 .67578 67773 .67969 .68164 .68359 .68555
.54 .68750 .68945 .69141 .69336 .69531 .69727 .69922 .70117
.55 70313 .70518 .70703 .70898 71094 .71289 71484 .71680
.56 .71875 712070 72266 .72461 .712656 12852 .73047 713242
.57 .73438 73633 .73828 .74023 .74219 74414 .74609 .74805
.60 .715000 .75195 .75391 15586 15781 159717 16172 .16367
.61 .76563 716758 .716953 17148 17344 L7539 17734 .17930
.62 .18125 .78320 .78516 .78711 .78906 .79102 .719297 .79492
.63 .79688 .79883 .80078 .80273 . .80469 .80664  .80859 .81055
.64 .81250 .81445 .81641 .81836 .82031 .82227 .82422 .82617

-..65 .82813 .83008 .83203 .83398 .83594 .83789 .83984 .84180
.66 .84375 .84570 .84766 .84961 .85156 .85352 .85547 .85742
.67 .85938 .86133 .86328 .86523 .86719 .86914 .87109 .87305
.70 .87500 .87695 .87891 .88086 .88281 .8841717 .88672 .888617
.1 .89063 .89258 .89453 .89648 .89844 .90039 .90234 .90430
.72 .90625 .90820 .91016 91211 .91406 .91602 91797 .91992
13 .92188 .92383 .92578 92773 .92969 .93164 .93359 .93555
.74 .93750 .93945 .94141 .94336 .94531 94727 .94922 .95117
.15 .95313 .95508 .95703 .95898 .96094 .96289 .96484 .96680
.16 .96875 .97070 97266 .97461 .97656 .97852 .98047 .98242
17 .08438 .98633 .08828 .99023 .99219 .99414 .99609 .99805
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OCTAL-TO-DECIMAL FRACTION CONVERSION TABLE

- Octal: 0.000 through 0.377

OCTAL 0 1 2 3 4 5 6 7
.00 .000000 .001953 .003906 .005859  .007812 .009765 .011718 .013671
.01 015625 017578 .019531 .021484 .023437 .025390 .027343 .029296
02 .031250 .033203 .035156 .037109 .039062 .041015 .042968 .044921
.03 .046875 048828 .050781 .052734 054687 056640 .058593 .060546
.04 .062500 .064453 .066406 .068359 .070312 .072265 .074218 .076171
.05 1.078125 .080078 .082031 .083984 .085937 .087890 .089843 .091796
.06 .093750 .095703 .097656 .099609 .101562 .103515 .105468 .107421
.07 109375 111328 .113281 .115234 117187 .119140 .121093 .123046
.10 125000 .126953 .128006 .130859 .132812 .134765 .136718 .138671
11 140625 .142578 144531 .146484 .148437 .150390 .152343 .154296
12 .156250 .158203 .160156 .162109 .164062 .166015 .167968 .169921
13 171875 173828 .175781 177734 .179687 .181640 .183593 .185546

14 187500 189453 .191406 .193359 195312 .197265 .199218 .201171
15| .203125 .205078 .207031 .208984 .210937 .212890 .214843 .216796
16 218750 .220703 .222656 .224609 .226562 .228515 .230468 .232421
117 234375 .236328 .238281 .240234 .242187 .244140 .246093 .248046
20 .250000 251953 .253906 .255859 .257812 .259765 .261718 .263671
21 265625 267578 .269531 .271484 .273437  .275300 277343 .279296
22 281250 .283203 .285156 .287109 .289062 .291015 .292068 .294921
23 .296875 .208828 .300781 .302734 .304687 .306640 .308593 .310546
24 312500 314453 316406 318359 .320312 .322265 .324218 326171
25 328125 .330078 .332031 .333984 .335037 .337890 .339843 .341796
26 343750 345703  .347656 .340600 351562 .343515 .355468 .357421
217 359375 361328 363281 .365234 367187 .369140 .371003 .373046
.30 375000 | .376953 .378906 .380850 .382812 384765 .386718 388671
.31 390625 392578 .394531 .396484 308437 .400300 402343 404206

.32 .406250 .408203 .410156 412100 414062 416015 .417968 .419921

.33 - .421875 423828~ 425781 427734 429687 .431640 .433593 .435546
.34 | 437500 430453 441406 443350 445312 447265 .449218 451171
.35 | 453125 455078 457031 .458984 .460937 462890 464843 466796
.36 468750 470703 .472656 .474609 .476562 .478515 .480468 .482421
.37 486328 494140 496093  .498046

484375

488281

490234
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