




CHAPTER 14 
DATA CHANNEL 

GENERAL 

The PDP-9/L data channel, multiplexed to per­
mit interfaced service to eight peripheral devices, 
provides a relatively high-speed interface to the 
core memory along the I/O bus. Requests for 
data from I/O devices are honored by the chan­
nel at the completion of the instruction in pro­
gress at the time the grant signal is issued. The 
channel is controlled by word count and address 
registers held in core memory; each request 
updates these registers, and transfers the data 
between the memory and the device. 

Each of the eight devices has a unique pair of 
(sequential) core memory registers associated 
with it. (The system software assumes that de­
vices 0-3 use registers 30-378 ,) These registers 
must be initialized by the program, before the 
peripheral device may begin transferring data 
through the channel. The first (word count) 
register, of lower numerical value, must be even, 
and is initialized to contain the 2s complement 
of the number of words to be transmitted. The 
second (address) register is initialized to contain 
1 less than the first address of the data word 
block. 

These registers may be examined at the end of 
channel operation to check for final address, if, 
for example, the device indicates that a short 
record was read. Peripheral devices nornlally 
issue a program interrupt (API) request at the 
completion of the transfer when the word count 
'register has counted up to O. 

The maximum transfer capacity of the channel 
is between 160,000 and 220,000 words per sec­
cond, depending on the mix of input and output 
rates. Each input transfer steals three processor 
cycles; each output transfer steals four pro­
cessor cycles. The latency time (maximum wait 
before service is granted after a request is made) 
may be as high as 30 microseconds under ad­
verse conditions (see latency section). Special 
care is necessary, however, when designing soft­
ware for devices whose channel usage is greater 
than 50,000 words per second. 

Priority among I/O devices making simultaneous 
requests is determined by their physical place­
ment on the I/O bus, with devices closer to 
the processor having priority over devices further 
away. The establishnlent of priority requires 
that each device quickly propagate an enable 
signal to the next device on the bus, and a spec­
ial module, the WI04 Bus Multiplexer, has been 
designed for this purpose. 

LATENCY 

Since data channel requests are only honored 
between instructions, the type of instruction in 
progress determines the waiting time until the 
interrupt is granted. The following considera­
tions apply: 

1. The lOT instruction is noninterruptible. 
The interrupt request is honored at the 
completion of the instruction which follows 
the lOT. 

2. The EAE instructions delay interruption 
until they complete, which may be as long 
as 17 microseconds. 

3. The XCT instruction is noninterruptible. 
The interrupt request is honored at the 
completion of the instruction referenced by 
the XCT. 

4. Lower priority devices wait for the com­
pletion of data transfers on the requesting 
higher priority channel. Hence, if four 
requests come up simultaneously, the lowest 
may wait 12 microseconds, and indefinitely 
if a higher priority device is taking success­
ive breaks. 

Long XCT chains on sequential lOT instructions 
can lock out channel requests for indeterminate 
periods of times. These are to be avoided in 
programs operating devices requiring short latency. 
EAE instructions requiring more than 12 micro­
seconds are uncommon, but possible. Unfortun­
ately, requests tend to stack up during these 
waiting periods, so that lower priority devices 
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must wait even longer. I/O system design must 
insure that the latency time requirement of each 
peripheral is satisfied. 

DEVICE INTERFACE HARDWARE 

Each device connected to the data channel must 
have the interface hardware outlined below. The 
first four requirements are essentially the same 
as those met by devices connected to the pro­
gram interrupt. They insure that the device 
hardware ITlay also be checked by maintenance 
routines using special lOT instructions. Require­
ments 5, 6, and 7 are met by the Type WI04 
Bus Multiplexer module, strongly recommended 
for use in the interface. Basic connections are 
shown on figure 14-1. The WI 04 is shown on 
figure 14-2. 

1. Each device must have the ability to de­
code the 6-bit selection code transmitted by 
the processor on the device selection lines. 
When selected, the device must be capable of 
producing internal command pulses in response 
to lOP pulses transmitted on the bus. The 
module performing such functions in the peri­
pheral device is called the device selector. 
Furthermore, the device must have the ability 
to force selection of the device selector, re­
garclless of the address on the selection lines. 
The Type W103 Device Selector module 
possesses this property. 

2. Each device receiving output data fr01ll the 
conlputer must contain gating circuits at the 
input of the receiving register capable of strob­
ing the I/O bus information into the register 
when triggered by a command pulse from. the 
device selector.. In addition, the device must 
supply a write request level to the channel 
during the period wherein it is selected. 

3. Each device supplying input data to the 
conlputer must include gating circuits at the 
output of the transmitting register capable of 
gating this register onto the I/O bus, when 
triggered by a command pulse from the de­
vice selector. In addition, the device must sup­
ply a read request level to the channel while 
it is selected. 

4. Each device must contain a request flag 
(flip-flop), which is set whenever the device is 
ready to receive (or transmit) another word 
of information: This flag is normally cleared 
when the transfer is complete. 

14-2 

5. The device data flag is used to request a 
break through a synchronizing flip-flop, whiGh 
drives the request line (DCH RQ). The device 
data flag must be cleared when the break is 
granted (DCH GR). 

6. Each device must be capable of propagat­
ing the enable signal (DCH EN) to the next 
device to establish priority of devices along 
the bus in case of simultaneous requests. The 
next device must be enabled if the current 
device is enabled, and is not itself requesting. 

7. Each device must contain the gating cir­
cuits necessary to transmit the core memory 
address of the word count register assigned 
to the device. The address is transmitted by 
the selected device upon receipt of the grant 
signal (DCH G R) from the channel. 

8. Each device must contain an "active" fliip­
flop which controls whether or not the de­
vice periodically requests data transfers through 
the channel. This flip-flop is normally turned 
on by the program with an lOT instruction, 
and off by the 10 OVFLO signal trans1nitted 
to devices by the channel. 

INITIAL SEQUENCE OF DATA-IN TRANSFER 
(TO COMPUTER) 

The device flag is raised asynchronously by SOlrne 
state change in the I/O device control or assoc­
iated mechanical hardware. This flag is syn­
chronized by the W104 Multiplexer, which re­
quests a data channel interrupt through the DCH 
RQ line. If more than one device on the chan­
nel is requesting, the multiplexer insures that the 
lower priority device is shut out by driving its 
enable (DCH EN) input line to ground (disabled 
state). This request is recognized by the pro­
cessor and, at the end of the current instruction, 
control is relinquished to the channel hardware. 

The channel hardware begins operation by iden­
tifying the device requesting service. This is 
performed by issuing a grant signal (DCH GR) 
to all connected devices. Upon receipt of the 
grant signal, the device which supplied the DCH 
RQ transmits the core menlory address of its 
word count register along the I/O address lines. 
The specified register is read from memory, 
incremented, and rewritten. If, in this word 
count updating procedure, the count reaches 
0, an I/O overflow signal is sent to all devices. 
The device hardware interprets the overflow sig­
nal as a shut down command. No further trans-
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fers are made until the device is re-initialized by 
the programmer. 

After incrementing the word count register, 
the channel reads the next sequential word 
from memory. This is taken as the current ad­
dress register, which is incremented and rewritten 
into memory. The update value is used to 
specify the location into (from) which the data 
is to be transferred. 

Operations Unique to Reading (Refer to 
figure 14-3) 

If the read request (RD RQ) signal is present, 
and the write request (WR RQ) signal is not 
present, the transfer is taken as an into-computer 
data transfer. At the beginning of the second 
(current address) cycle, IOP2 is issued. At this 
time the device is expected to gate its data onto 
the I/O bus for subsequent readin by the chan­
nel. A t the end of the second cycle, the data 
is read into the AR register. The third cycle 
stores the data word in the memory. This 
ends the sequence, and the channel relinquishes 
control to the processor. 

10 BUS 
BIT 0 

10 BUS 
BIT 17 

Figure 14-3 DCH In Transfer (To Computer) 

INITIAL SEQUENCE OF DATA-OUT TRANS­
FER (FROM COMPUTER) 

. The initial sequence of the data-out transfer is 
the same as the previously described data-in 
transfer. 

Operations Unique to Writing (Refer to figure 
14-4) 

If the write request signal is present, and the 
read request signal is not present, the transfer 
is taken as an out-of-computer data transfer. 
During the middle of the third (data) cycle, 
the channel places the requested data onto the 
I/O bus for subsequent readin by the device. 
The data remains available until the middle of 
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the fourth cycle. At the beginning of the fourth 
cycle, IOP4 is issued instrilcting the device to 
clear its buffer, and to gate the data on the 
bus into its receiving register. DCD gates must 
be used. The sequence then ends, apd the chan­
nel relinquishes control to the processor. 

R200 J:;rt0>] 
~--------~~--~~-- ~. 

SET FOR 
0.5 MSEC 

10 BUS 
BITO 

-----e 
10 EIUS 
BIT 17 

Figure 14-4 DCH Out Transfer (From Computer) 
EXPANSION TO EIGHT DEVICES 

The number of devices connected to the chan­
nel is limited only by the maximum cOlnbined 
transfer rate capability and the propagation 
delay per device of the enable signal (DCH EN). 
Approximately 600 nsec are available between 
I/O SYNC and DCH GR, wherein the enable 
signal may propagate through the four multi­
plexers. This is always possible with maximum 
permissible I/O bus cable length and use of the 
Type WI 04 Bus Multiplexer module in each 
device. If cable lengths are kept to a minimum, 
it may· be possible to attach mote devices to 
the multiplexer. The limit with extremely short 
cabling and use of the WI 04 Bus Multipllexer is 
eight devices. 

SIGNAL DEFINITIONS 

Table 14-1 lists I/O signals and their respective 
definitions. See chapter 12 for details of I/O 
connector and figure 14-5 for DCH timing . 

ADD-TO-MEMORY CAPABILITIES 

With the add-to-memory capability, certain facil­
ities are available. These include add-to-:memory 
instructions, specified by sending both RD RQ 
and WR RQ, and memory increment, specified 
by sending a signal on the NEM INC line. 

The add-to-memory operation is a combination 
of reading and writing. The data transmitted 
by the device is added to the word read fronl 
memory and re-written into memory. The sum 
is transmitted back along the I/O bus. Four 
cycles are required. Since the sum is re-trans-



TABLE 14-1 SIGNAL DEFINITIONS 

Signal Definition 

DCH RQ 

DCH EN 

DCH GR 

RD RQ 

WR RQ 

I/O ADDR 

I/O DATA 

+1 CA INH 

MEM INC 

I/O OVFLO 

The request signal from the device to the channel indicating that the device requires 
service. The line must be driven by a saturated transistor whose emitter is grounded. 
A IS-rna load to -lSv terminates the line at the processor. 

A bus driven signal which establishes priority along the device. Each device must 
supply a noninverting bus driver with a total transition time of 100 nsec into S feet 
of bus cable. 

A bus driven signal emanating in the processor which instructs the selected device 
to transmit its address back to the processor. Maximum load is eight Type WI04 
Bus Multiplexer modules or equivalent. 

The request signal from the device to the channel indicating that the device wishes 
the transfer to be in the "in" direction. The line must be driven by a saturated 
transistor whose emitter is grounded (RIll or S 123). A IS-rna load to -lSv ter­
minates the line at the processor. 

As RD RQ except specifies "out" direction. 

Fifteen lines, of which only the least significant six are normally used. The device 
transmits the address of the core memory register specifying word count along these 
lines. Loading is the same as RD RQ. 

Eighteen lines of bidirectional data transfer between the channel and the device. 
Loading is the same as RD RQ. Receiving registers in output devices must buffer 
the incoming lines with WSOO Emitter Follower modules. 

A special signal line used by devices which automatically search. The presence of 
the + 1 CA INH signal inhibits the normal incrementing of the current address word 
driving the second cycle. Load is the same as RD RQ. 

Load is the same as RD RQ. 

A pulse originating in the channel logic which indicates the transfer of the. specified 
number of data words has been completed. It is transmitted during the first cycle 
if the word count register increments to zero. 

mitted to the device at IOP4 time, the device 
may detect overflow. 

O. Maximum rate is 160,000 increments per 
second, but this may be unattainable if long in­
structions are encountered. 

The memory increment operation is the first 
cycle only of a channel transfer. The word 
specified on the I/O address lines is incre.mented. 
An overflow signal (10 OVFLO) is transmitted 
to the device if the data word is incremented to 

STANDARD CORE REGISTER ASSIGNMENT 

Standard core register assignments of the DEC­
tape; Magtape and Interprocessor Buffers are 
listed in table 14-2. 
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TABLE 14-2 STANDARD CORE REGISTER ASSIGNMENT 

Device 'Nord Count Initial Address 

DEC tape 30 31 

Magtape 32 33 

lnterprocessor Buffers 34 35 

Not presently assigned 36 37 



CHAPTER 15 
INSTALLATION PLANNING 

GENERAL 

This chapter describes the physical dimensions 
of a basic PDP-9/L and expander cabinets. Power 
requirements, heat produced, and the physical 
sizes of options are detailed in tables 15-1 through 
15-3. Several typical configurations are shown. 

PHYSICAL CONFIGURATION 

The basic PDP-9/L is housed in a single cabinet, 
32-Y2 in. wide (with end panels), 27-% in. deep, 
and 69-V2 in. high. The operator's table pro­
jects forward 22 in. and a rear clearance of 31 
in. is needed for access to the logic. Physical 
dimensions of the basic PDP-9/L are shown in 
figure 15-1. 

The PDP-9/L .is painted black, with grey end 
panels, and has a red accent panel on the front. 
The rear door also contains a red accent stripe. 
A black chair is supplied with the PDP-9/L. 

In the basic PDP-9/L cabinet, the paper tape 
reader/punch and operator's console are rnounted 
on the front, while most of the logic is mounted 
on the rear door. In the center of the front is 
an operator's console, with the standard paper 
tape reader/punch unit mounted above and a table 
mounted below. The power supplies are under­
neath the table. Behind the red accent door, to 
the left of the paper tape reader/punch, is the 
marginal check panel, the maintenance panel, and 
the console lock switch. Above the paper tape 
reader/punch unit, space is reserved for the Type 
ME09B Option Panel which contains the wiring 
for the Type KG09A Memory Extension Control, 
and the Type KX09A Memory Protection Option. 
Figure 15-2(A) shows the front of the PDP-9/L 
cabinet. 

Most of the PDP-9/L logic is contained on the 
rear door (see figure l5-2(B)). The logic is con­
tained on three wire-wrapped frames, self-contain­
ed, with fans, fuses, and marginal check switches. 
The top frame contains a 16,384 word memory 
wing, the center frame is the central processor, 
while the bottom frame contains the I/O logic. 
These three frames are bolted together to form 
a solid door, and connections are made from 
frame to frame with ribbon cables. Hold-down 
bars are available as an option. 

Cooling is accomplished by the fans built into 
the frames. Air is sucked in'through vents in 
the rear door, blown past the logic by the fans, 
and exits through vents in the top of the cabinet. 

Several options are wired into the frames of the 
basic PDP-9/L for easy implementation. The cen­
tral processor frame contains the logic for the 
Exterided Arithmetic Element, Type KE09A. The 
I/O frame has the Automatic Priority Interrupt, 
Type KF09A, the Power Failure Protection Option, 
Type KP09 A, and the Oscilloscope Display Control, 
Type 34H, already wired in. Space is reserved in 
the basic cabinet for the Type ME09B (KG09A, 
KX09A) option to keep it as close as possible to 
the central processor logic. 

Memory above 8192 words is expanded by ad­
ding the Memory Extension Control, Type 
KG09 A (housed in the Type ME09B option 
above the paper tape reader/punch), and extra 
memory logic in the memory wing. The second 
16,384 words of memory are housed in a 
second 32-inch cabinet to the left (facing the 
system) of the basic PDP-9/L. This is shown 
in figure 15-3. The cabinet contains room for 
the second 16,384 words of memory on the 
front door, while power supplies are mounted 
in the rear. The rear door of this additional 
32-inch cabinet also contains a red stripe, but 
the front door is solid black. 

Other options are added to the PDP-9/L by 
attaching standard 19-inch cabinets to the right 
of the basic cabinet (facing it). The dimensions 
of these cabinets are shown in figure 15-4. 
Connections to these options are made from the 
PDP-9/L I/O logic via I/O Bus Cables, Type 
BC09A. Figure 15-5 shows a one-bay expansion 
of a PDP-9/L with the addition of a DECtape 
Control, Type TC02, and four (4) DEC tape 
Transports, Type TV 55. 

Several options, including the Type 30D, and 
the Type TU20 and TU20A tape transports, 
are composed, in part, of free-standing units. _ 
These are housed in one or more 19-in. cabinets 
and are interfaced to the PDP-9/L via 25-ft. 
cables. 
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Figure 15-1. Basic PDP-9/L Cabinet Specifications 

PLACEMENT OF OPTIONS 

PDP-9/L systems are assembled according to the 
following guide-lines*: 

*Customers may request deviations fronl these 
procedures at extra cost. 
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1. Cabinets are numbered 0 through n (or 
1 through n, if no extra memory is required), 
with the numbers always running from left to 
right (figure 15-6), and the central processor 
cabinet is always designated no. 1. Bays 0 
and I are 31-in. cabinets, and 2 through n are 
19-in., cabinets. All cabinets except no. 1 have 
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their logic mounted on the front. The 19-in. 
cabinets can hold eleven standard 5%-in. 
mounting panels of logic; these are lettered 
A through K. The bottom panel space can­
not be utilized .. 

.... 
14718 " 

\ 

5011/16 
271/16 

83/4 

........ -- 221/4 -

69 1/8 

..L() ,. 

Figure 15-4. 19-Inch Cabinet Specifications 

2. The options listed below are wired in and 
require no additional space. 

a. Extended Arithmetic Element, Type 
KE09A 
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Figure 15-5 PDP-9/L with DECtape and PC09A 

b. Automatic Priority Interrupt, Type 
KF09A 

c. Power Failure Detection Option 
Type KP09A 

d. Oscilloscope Display Control 
Type 34H 

3. Several options requiring additional logic 
will also be housed in bay no. 1, in 19-in. 
mounting panels, above the paper tape reader/ 
punch unit. The Memory Extension Control, 
Type KG09 A, and the Memory Protection Op­
tion, Type KX09 A are wired into one pair of 
panels (Type ME09B) which fit in the two 
spaces immediately above the reader/punch unit. 

4. All memory in excess of 16,384 words is 
housed in bay no. O. No other options are 
permitted in this cabinet. 

5. All cabinet-mounted input/output options 
and interfaces to free-standing options are 
housed in bays no. 2 through n, with the 
following priorities governing proximity to the 
central processor. 

a. DECtape 

b. All other standard DEC options 

c. Special systems built by DEC 
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Figure 15-6 Cabinet Configurations 

d. Special systems (or the cabinets for 
them) built by customers. 

6. DECtape, when included in the system 
will occupy bay no. 2 and, if necessary, bay 
no. 3. Even if the DECtape does not com­
pletely fill bay no. 2, no other options will 
be permitted in the bay with it. This allows 
room for expansion of the DECtape system. 
If bay no. 3 is also used for DECtape, the 
bottom three panels (I through K) are avail­
able for other options (figures 15-7 and 15-8). 

7. Oscilloscope displays are mounted at the 
top of the cabinet closest to the central pro­
cessor after DEC tape (see figure 15-9). 

8. Analog-to-digital converters and output 
relay buffers are mounted as near to the top 
of the cabinets as possible. 

9. Interfaces to large-screen CRTs, card read­
ers, line printers, and interprocessor buffers 
will be mounted as low as possible to shorten 
the length of external cables going out of the 
bottom of the cabinet. 

10. Magnetic Tape Controls, Type TC59, will 
be mounted at the bottom of the cabinet and 
as far to the right as possible (figure 15-9). 

ENVIRONMENTAL REQUIREMENTS 

PDP-9/L systems operate satisfactorily under 
ordinary conditions of humidity, shock, and vi­
bration. They are tested in the plant between 
50 degrees and 122 degrees F. The best opera­
ting temperatures, however, are between 70 de­
grees and 85 degrees F and a humidity between 
30 and 80% are recommended. If room air con­
ditioning is planned, consult tables 15-1 through 
15-3 for heat outputs of the system components. 
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Figure 15-7 Basic PDP-9/L with 
DECtape and PC09 A 

POWER REQUIREMENTS 

The PDP-9/L requires a source of liS-v, 60-Hz, 
single-phase power. Upon order, all equipment 
can be factory-wired for 50 Hz at 115, 230, or 
250 v. The power source must maintain the nomi­
nal voltage to ± 10% and the frequency to + 0.5 
Hz. The electrical characteristics of individual 
components are given in tables 15-1 through 15-3. 

CABLING REQUIREMENTS 

Most PDP-9/L systems will require 115v, 30 amp, 
Hubbel Twistlock flush receptacles (or their equiva-
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Figure 15-8 Memory Expansion and 
DECtape Expansion 

lent) to mate with equipment power cables. Ex­
ceptionally large PDP-9/L systems may require 50 
amp sources. If in doubt, consult tables 15-1 
through 15-3 or your DEC representative. 

All free-standing cabinets, magnetic tape transports, 
card readers, line printers, etc.) require independent 
115v (or equivalent) receptacles. Power on/off, 
however, will be under control of the PDP-9/L 
console switch. 

Cables are connected to cabinets through drop 
panels in the cabinet bottoms. Sub-flooring is 
not necessary because the ca.binets are elevated 

RM503 
SCOPE 

AF01B 

AVA!ABLE 

~t 

• 

TCS9 
I 

><= 
-ME09B IS TWO·PANEL OPTION CONTAINING WIRING FOR KG09A AND KX09A OPTIONS 

Figure 15-9 Typical PDP-9/L System 
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HINGED 
ON RIGHT 

INDICATOR 
PANELS 

,.......,.. f-..... -----I 
SNAP-ON 

COVERS 

1------tV 
¥ 

CAB- 1 B CAB - 9A CAB-9B CAB-9C CAB- 90 

Figure 15-10 Cabinet Configurations 

sufficiently by feet or casters to allow clearance 
for the cables. 

ADDING SPECIAL INTERFACES 

Special interfaces may be constructed by using 
compatible FLIP CHIP modules and mounting 
hardware (see Digital Logic Handbook, C-l 05, 
for details). 

A choice of cabinets is available for use with 
PDP-9/L systems. All hold standard FLIP CHIP 
mounting hardware (19-in. panels) and are avail­
able with or without end penels. Rotary fans 
are contained in the bottom, and power supplies 
may be purchased for mounting on the rear 
plenum doors. 

The available cabinet options are illustrated in 
figure 15-10. A brief description of each is 
as follows: 

CAB-1B: 

CAB-9A: 

CAB-9B: 

CAB-9C: 

CAB-9D: 

French doors front and rear; 
without indicator panel. 

single full doors front and rear; 
without indicator panel. 

single full doors front and rear; 
with indicator panel. 

black snap-on covers front, full 
single door rear; without indica­
tor panel. 

black snap-on covers front, full 
single door rear; with indicator 
panel. 

All special interfaces should be designed to inter­
face to the PDP-9/L I/O bus by using I/O bus 
cables, Type BC09 A. 
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TABLE 15-1 PDP-9/L, EXTRA MEMORY. FREE-STANDING OPTIONS AND THEIR CONTROLS 

Service 
Cabinet Dimensions Clearance Height of AC Current Heat Power Cable 

Name Height Width Depth Options Weight Front Rear Interface Nominal Surge Dissipation Dissipation Length 
(in.) (in.). (w/table) Required (lb.) (in.) (in.) (19 in. logic) (amps) (amps) (btufhr) (kw) 

Standard PDP-9/L 69-1/8 33 53 900 Chair 30 17 34 
Space 

Magnetic Tape Trans- 69-1/8 22-1/4 27-1/16 TC59 400 19 19 See TC59 8 12 2300 0.62 10 ft 
ports, Type TU20 
TU20A 

200 cpm Card Reader, 50 30 17 DA09A* 200 6-5/8 1.3 7.0 495 0.15 10 ft 
Type CR02B 

Line Printer, Type 647 52-57 56 30-114 DA09A* 1350 24 26 13 2700 1.56 10 ft 

Incremental Plotter, 
Calcomp Model 563 9-3/4 39-3/8 14-3/4 350 53 See 350 1.12 2 425 0.125 10 ft 
Calcomp Model 565 9-3/4 18 14-3/4 350 53 Control 1.5 3 580 0.17 10 ft 

Precision CRT, Type 343 69-1/8 22·1/4 51 DA09A* 350 9 36 5-1/4 8 8 3140 0.9 25 ft 
Type 300 

Slave Display, Type 343 69-1/8 22-1/4 51 350 9 36 6 10 2350 0.69 25 ft 

Data Communications (See 680 Handbook) DB98A See 12 ft 
System, Type 680 DB98A 

Empty Cabinet 69-1/8 22-1/4 27-1/16 100 19 19 12 ft 

*No charge for required options marked with an asterisk (*). 

Comments 

Op. Temp. 
55-100oF 
Humidity 
25-95% 

00 
I 

V) ..... 



Name 

Extended Arithmetic 
Element, Type KE09A 

Automatic Priority 
Interrupt, Type KF09A 

Power Failure Detection, 
Type KP09A 

Oscilloscope Display Control 
Type 34H 

Memory Extension Control 
Type KG09A 

Memory Protection Option, 
Type KX09A 

TABLE 15-2 WIRED-IN OPTIONS 

Included In 

PDP-9 
CPU 

PDP-9 
I/O Logic 

PDP-9 
I/O Logic 

PDP-9 
I/O Logic 

ME09B 

ME09B 

AC Current (amps) 
Nominal Surge 

Included in Basic 
PDP-9/L Power 
System 

Heat Dissipation 
(btu/hr) 

108 

61 

69 

408 

94 

25 

Power Dissipation 
(kw) 

0.032 

0.018 

0.021 

0.012 

0.030 

0.008 
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TABLE 15-3 HARDWARE AND LOGIC OPTIONS FOR 19-INCH CABINETS 

Logic Number of Approx Heat Power 
Height Mounting Options Weight AC Current (amps) Dissipation Dissipation 

Name (in.) Paneis Required (ib.) Nominal Surge (btu/hr) (kw) 

Parity-E xtension-Protection 10-1/2 2 25 
Chasis, Type ME09B 

I/O Bus Adapter, Type DA09A 10-1/2 2 0.44 0.8 156 0.046 

IPB, Type DB99A 10-1/2 2 0.39 0.72 133 0.042 

IPB, Type DB98A 
PDP-9 End 10-1/2 2 0.39 0.72 133 0.042 
PDP-B End 10-1/2 2 0.31 0.6 111 0.032 

IPB, Type DB97A 
PDP-9/L End 5-1/4 13 0.29 0.54 98 0.031 
PDP-7 End 5-1/4 

Output Relay Buffer, 5-1/4 0.47 0.86 170 0.050 
Type DR09A 

DECtape Controi, Type TC02 15-3/4 3 38 0.60 1.0 207 0.058 

DECtape Transport, 10-1/2 2 TC02 35 0.5 3.0 410 0.170 
Type TU55 

Magnetic Tape Control, 21 4 50 2.0 5.0 1000 0.23 
Type TC59 

Incremental Plotter Control, 10-1/2 2 25 
Type 350 

Teletype Control, Type L T09A 10-1/2 2 25 47 0.014 

Line Unit, Type L T09B LT09A 0.13 0.24 

Bit Sync Data Comm. System, 10-1/2 2 25 0.27 0.50 100 0.029 
Type 637 (DP09A, DP01 Bl 

Comments 

o -I 
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Mnemonic 
Symbol 

CAL 

DAC Y 

JMS Y 

DZMY 

LAC Y 

XORY 

ADD Y 

TAD Y 

XCTY 

ISZ Y 

AND Y 

Octal 
Code 

00 

04 

10 

14 

20 

24 

30 

34 

40 

44 

50 

APPENDIX 1 

INSTRUCTION SUMMARY 

MEMORY REFERENCE INSTRUCTIONS 

Machine 
Cycles 

2 

2 

2 

2 

2 

2 

2 

2 

1+ 

2 

2 

Operation 
Executed 

Ca II subroutine. The address portion of th is in­
struction is ignored. The action is identical to 
JMS 20. 

Deposit AC. The content of the AC is deposited 
in the memory cell at location Y. 

Jump to subroutine. The content of the PC and 
the content of the L are deposited in memory cell 
Y. The next instruction is taken from cell Y + 1 • 

Deposit zero in memory. Zero is deposited in 
memory cell Y. 

Load AC. The content of Y is loaded into the AC. 

Exclusive OR. The exclusive OR is performed be­
tween the content of Y and the content of the AC, 
with the result left in the AC. 

Add (lis complement). The content of Y is added 
to the content of the AC in lis complement arith­
metic and the result is left in the AC. 

Twols complement add. The content of Y is added 
to the content of the AC in 2 1s complement arith­
metic and the result is left in the AC. 

Execute. The instruction in memory cell Y is executed. 

Increment and skip if zero. The content of Y is in­
cremented by one in 2 1s complement arithmetic. If 
the result is zero, the next instruction is skipped. 

AND. The logical operation AND is performed be­
tween the content of Y and the content of the AC 
with the result left in the AC. 
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Mnemonic 
Symbol 

MEMORY REFERENCE INSTRUCTIONS (continued) 

Octal 
Code 

Machine 
Cycles 

Operation 
Executed 

~==================================:=========================================== 

SAD Y 54 

JMP Y 60 

Mnemonic Octal 
Symbol Code 

EAE 640000 

LRS 640500 

LRSS 660500 

LLS 640600 

LLSS 660600 

ALS 640700 

ALSS 660700 

NORM 640444 

NORMS 660444 

MUL 653122 

MULS 657122 

DIY 640323 

DIVS 644323 

2 Skip if AC is different from Y. The content of Y is 
compared with the content of the AC. If the num-' 
bers are different, the next instruction is skipped. 

Jump to Y. The next instruction to be executed is. 
taken from memory ce II Y. 

EAE INSTRUCTION LIST 

Operation 
Executed 

Basic EAE command. No operation. 

Long right sh ift. 

Long right shift, signed (AC sign = link). 

Long left sh ift. 

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

Accumulator left sh ift. 

Accumulator left shift, signed (AC sign = L). 

Normalize, unsigned. Maximum shiff' is 44
S

• 

Norma lize, signed (AC sign = L). 

Multiply, unsigned. The number in the AC is multi­
plied by the number in the next c;ore memory address. 

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

Divide, unsigned. The 36-bit content o~f both the AC 
and MQ is divided by the number in tlhe next core 
memory location. 

Divide, signed. The content of both the AC and MQ 
as a lis complement signed number is divided by the 
number in the next core memory location. 
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Mnemonic 
Symbol 

IDIV 

IDIVS 

FRDIV 

FRDIVS 

LACQ 

LACS 

CLQ 

ABS 

GSM 

OSC 

OMQ 

CMQ 

LMQ 

Mnemonic 
Symbol 

IOF 

ION 

Octal 
Code 

653323 

657323 

650323 

654323 

641002 

641001 

650000 

644000 

664000 

640001 

640002 

640004 

652000 

Octal 
Code 

700002 

700042 

EAE INSTRUCTION LIST {continued} 

Operation 
Executed 

Integer divide, unsigned. Divide the number in the 
AC as an l8-bit unsigned integer by the number in the 
next core memory location. 

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

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

Fraction divide, signed. Same as FRDIV, but the con­
tent of the AC is a 17-bit signed number. 

Replace the content of the AC with the content of the 
MQ. 

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

Clear MQ. 

Place absolute value of AC in the AC. 

Get sign and magnitude. Places AC sign in the I ink 
and takes the absolute value of AC. 

Inc I usive OR the SC into the AC. 

Inclusive OR AC with MQ and place results in AC. 

Complement the MQ. 

Load MQ. 

INPUT/OUTPUT TRANSFER INSTRUCTIONS 

Program Interrupt 

Operation 
Executed 

Interrupt off. Disable the PIC. 

Interrupt on. Enable the PIC. 
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Mnemonic 
Symbol 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

Operation 
Executed 

=== ==============================:======================================-== 

CLSF 

CLOF 

CLON 

RSF 

RCF 

RRB 

RSA 

RSB 

PSF 

PCF 

PSA or 
PLS 

PSB 

IORS 

TTS 

CAF 

SKP7 

700001 

700004 

700044 

700101 

700102 

700112 

700104 

700144 

700201 

700202 

700204 
700206 

700244 

700314 

703301 

703302 

703341 

Rea I Time Clock 

Skip the next instruction if the clock flag is set to 1 • 

C lear the c lock flag and disable the clock. 

C lear the c lock flag and enable the clock. 

Perfolrated Tape Reader 

Skip if reader is a 1 • 

Clear reader flag, then inclusively OR the content of 
reader buffer into the AC •. 

Read reader buffer. C lear reader flag and AC, and 
then transfer content of reader buffer into AC. 

Select reader in a Iphanumeric mode. One 8-bit char'­
acter is read into the reader buffer. 

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

Perforated Tape Punch 

Ski P if the punch flag is set to 1 • 

C lear the punch flag. 

Punch a line of tape in alphanumeric mode. 

Punch a line of tape in binary mode. 

~/O Equipment 

Input/output read status. The content of given flags 
replace the content of the assigned AC bits. 

Test Teletype and skip if KSR 33 is connected to 
computer. 

C I ear a II flags. 

Skip if processor is a PDP-7 or PDP-9 
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Mnemonic 
Symbol 

KSF 

KRB 

TSF' 

TCF 

TLS 

DXC 

DYC 

DXL 

DYL 

DXS 

OYS 

DSF 

OCF 

OLB 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

700301 

700312 

700401 

700402 

700406 

Teletype Keyboard 

Operation 
Executed 

Skip if the keyboard flag is set to 1 • 

Read the keyboard buffer. The content of the buffer is 
placed in AC10-17 and the keyboard flag is cleared. 

Teletype Teleprinter 

Skip if the teleprinter flag is set. 

C lear the te leprinter flag. 

Load teleprinter buffer. The content of AC 1 0-17 is 
placed in the buffer and printed. The flag is cleared 
before transmission takes place and is set when the 
character has been printed. 

Types 30 and 34 Oscilloscope and Precision CRT Displays 

700502 Clear the X-coordinate buffer. 

700602 Clear the V-coordinate buffer. 

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

700606 Load the Y -coordi nate buffer from AC8-17 • 

700546 Load the X-coordinate buffer and display ·the point 
specified by the XB and VB. 

700646 Load the V-coordinate buffer and display the point 
specified by the XB and VB. 

700501 Skip if display flag = 1 • 

700702 Clear display flag. 

700706 Load the brightness register from AC 15-17 • (for Type 30) 

700704 Load the brightness register from AC 16-17. (for Type 34) 
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Mnemonic 
Symbol 

ADSM 

ADIM 

ADRM 

ADSF 

ADSC 

ADRB 

ADSM 

ADIM 

ADRM 

ADSF 

ADSC 

ADRB 

ORC 

ORS 

INPUT/OUTPUT TRANSFER INSTRUCTIONS {continued} 

Octal 
Code 

Operation 
Executed 

Type AF01 B Analog-to-Digital Converter and Multiplexer 

701103 

701201 

701212 

701301 

701304 

701312 

Select MX channel. The content of AC 12-17 is placed 
in MAR. 

Increment channel address. The content of the MAR is 
incremented by 1. Channel 0 follows channel 77

8
. 

Read MAR into AC12-17. 

Skip if converter flag is set. 

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

Read converter buffer. Places the content of the buffer 
into the AC. 

Type 139E General Purpose Multiplexer Control 

701103 

701201 

701212 

701301 

701304 

701312 

702101 

702104 

Select MX channel. The content of AC 12-17 is placed 
in the MAR. 

Increment channel address. The content of the MAR is 
incremented by 1. Channel 0 follows channe I 77

8
, 

Read MAR into AC
12

_
17

. 

Type 138E Analog-to-Digital Converters 

Skip if converter flag is set. 

Select and convert. The converter flc:Jg is cleared and 
a conversion is initiated. 

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

~ DR09A Relay Buffer 

Clear output relay buffer flip-flop reigster. 

Set output relay buffer flip-flop regis"ter to correspond 
with the contents of the accumu lator. 
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Mnemonic 
Symbol 

PLSF 

PLCF 

PLPU 

PLPR 

PLDU 

PLDD 

PLPL 

PLUD 

PLPD 

SPI 

ISA 

DBK 

DBR 

LSDF 

LPCB 

*LPDl 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

702401 

702402 

702404 

702421 

702422 

702424 

702441 

702442 

702444 

705501 

705504 

703304 

703344 

706501 

706502 

706504 

706522 

Operation 
Executed 

Type 350 Incremental Plotter and Control 

Skip if plotter flag is a 1 • 

C lear 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. 

Plotter pen down. Lower pen on to paper. 

Type KF09A Automatic Priority Interrupt 

Skip on priorities inactive. 

Initiate selected activity. 

Debreak. 

Debreak and restore. 

Type 647 Line Printer 

Skip if the DONE flag is set. 

Clear the DONE flag, c lear control print buffer, enable 
DONE interrupt, initiate a clear sequence in the hue 
printer, set the DONE flag when the clear sequence is 
finished. 

Disable DONE flag interrupt. 

Clear DONE flag. 

*These instructions have been added to the Line Printer command set to allow enabling and disabling of 
the interrupt. Since power clear returns the system to the interrupt enabled condition programs generated 
for the PDP-71ine printer (647B) , which does not have these instructions, will run correctly. 
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Mnemonic 
Symbol 

lPL2 

LPLD 

LPL 1 

LPEF 

LPCF 

LPPB 

L.PLS 

l.PPS 

INPUT/OUTPUT TRANSFER INSTRUCTIONS {continued} 

Octal 
Code 

706542 

706562 

706526 

706546 

706566 

706601 

706602 

706622 

706642 

706662 

706606 

706626 

706646 

Clear DONE flag. 

Clear DONE flag. 

Operation 
Executed 

L.oad printing buffer with two characters; clear DONE 
FLAG: THE CONTENTS OF AC6-11 and AC12-17 are 
transferred to the printing buffer as 6-bit bytes in that 
order. The DONE flag wi II be set when the load sequence 
is finished. 

l.oad the printing buffer with three characters. The DONE 
flag is cleared; the contents of AC 0-5,6-11, and 12-'17 
eIre transferred as 6-bi t bytes into the pri nti ng buffer in that 
order. The DONE flag is set at the completion of the load 
sequence. 

l.oad the printing buffer with one character; clear DONIE 
flag; the contents of AC 12- 17 are transferred as a 6-bi t 
byte into the printing buffer. The DO~IE flag is set at the 
completion of the load sequence. 

Skip if the ERROR flag is set. 

Clear DONE flag. 

Clear DONE flag. 

Clear DONE flag. 

Clear DONE flag. 

Select printer and initiate printing. The DONE flag is 
cleared; the contents of the pri nti ng buffer are pri nted; 
the printing buffer is cleared; the DONE flag is set when 
tlhe printing sequence is completed. 

Load spacing buffer and space; the DONE flag is cleared; 
the contents of AC 15-17 are transferred into the spac in~J 
buffer; the paper is spaced vertically according to the for­
mat selected; the spacing buffer is cleared; the DONE flag 
is set. 

Print and space. This instruction accomplishes the com-' 
bined actions of LPPB and LPLS instructions. The DONE 
fllag is cleared; the contents of AC 15-17 are transferred 
to the spacing buffer; the contents of the printing buffer 
are printed; the paper is spaced vertically; the printing 
and spacing buffers are cleared; the DONE flag is set 
upon completion. 
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Mnemonic 
Symbol 

* lPEI 

CRSB 

CRSA 

CRRB 

CRSF 

CRSD 

CRSR 

CREF 

CRCD 

MTSF 

MTCR 

MTTR 

MTAF 

MTLC 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

706664 

706744 

706704 

706712 

706701 

706721 

706741 

706761 

706724 

707301 

707321 

707341 

707322 

707324 

707326 

Operation 
Executed 

The DONE flag interrupt is enabled. 

Type CR02B Card Reader 

Select and read a card in binary mode. A card is started 
through the reader and 80 columns are read as 12-bit num­
bers. The card done flag is cleared. 

Select and read a card in alphanumeric mode. A card is 
started through the reader and 80 columns are read in 6-bit 
BCl codes. 

Read the card reader buffer into AC bits 6-17. The column 
flag is cleared. 

Skip on column data ready flag. 

Skip on card done flag. 

Skip on reader ready condition. 

Skip on reader EOF flag. 

Clear done flag. 

Tl~e TC59 Taee Control lOT Instructions 

Skip on error flag or magnetic tape flag (EF and MTF). 

Skip on tape control ready (TCR). 

Skip on tape transport ready (TTR). 

Clear status and command registers and EF and MTF. 

Inc lusive Iy OR content of AC
O

_
11 

into command register. 

Load content of AC
O
_

11 
into command register. 

*These instructions have been added to the Line Printer command set to allow enabling and disabling of 
the interrupt. Since power clear returns the system to the interrupt enabled condition programs generated 
for the PDP-7 line printer (647B), which does not have these instructions, wi II run correctly. 
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Mnemonic 
Symbol 

MTCC 

MTRS 

MTRC 

MTGO 

DTCA 

DTRA 

DTXA 

DTLA 

DTEF 

DTRB 

DTDF 

SEM 

EEM 

LEM 

MPSNE 

MPSK 

MPEV 

MPCV 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

Operation 
Executed 

Type TC59 Tape Control lOT Instructions (continued) 

707356 

707342 

707352 

707302 

707312 

707304 

707541 

707552 

707544 

707545 

707561 

707572 

707601 

707701 

707702 

707704 

701741 

701701 

701742 

701702 

Terminate write continuous mode. 

Inc I usive Iy OR content of status regi ster into AC
O

_
11 

• 

Read content of status register into AC
O

_
11 

• 

Inclusively OR content of command register into AC
O

_
11 

• 

Read command register into AC
O

_
11 

. 

Set "go" bit to execute command in command register. 

TC02 DEC-tape Control lOT Instructions 

Clear status register A. 

Read status reg i ster A. 

XOR status register A. 

Load status register A. 

Skip on error flag. 

,Read status B. 

Skip on DECtape flag. 

KG09A Memory Extension Control 

Skip if in extend mode. 

Enter extend mode. 

Leave extend mode. 

KX()9A Memory Protection 

Skip on NonExistent Memory Flag 

Skip on Violation Flag 

Enter Protect Mode 

Clear Violation Flag 
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Mnemonic 
Symbol 

MPCNE 

MPLD 

Mnemonic 
Symbol 

OPR or 
NOP 

CMA. 

CML 

OAS 

RAL 

RAR 

HLT 

SMA 

SZA 

SNL 

INPUT/OUTPUT TRANSFER INSTRUCTIONS (continued) 

Octal 
Code 

701744 

701704 

703201 

Octal 
Code 

740000 

740001 

740002 

740004 

740010 

740020 

740040 

740100 

740200 

740400 

Operation 
Executed 

KX09A Memory Protection (continued) 

Clear NonExistent Memory Flag 

Load boundary register from AC
3

_
7 

KP09A Power Failure Protection 

Event 
Time 

Skip if Power-Low Flag is set 

OPERATE INSTRUCTIONS 

Operation 
Executed 

Operate group or no operation. Causes a 1-cyc Ie pro­
gram delay. 

3 Complement accumulator. Each bit of the AC is com­
plemented. 

3 Complement link. 

3 Inclusive OR ACCUMULATOR switches. The word set 
into the ACCUMULATOR switches is OR combined with 
the content of the AC, the result remains in the AC. 

3 

2 

Rotate accumulator left. The content of the AC and L 
are rotated one position to the left. 

Rotate accumulator right. The content of the AC and L 
are rotated one position to the right. 

Halt. The program is stopped at the conclusion of the 
cycle. 

Skip on minus accumulator. If the content of the AC is 
negative (2 1s complement) number the next instruction is 
skipped. 

Skip on zero accumulator. If the content of the AC 
equals zero (2 1s complement), the next instruction is 
skipped. 

Skip on non-zero I ink. If the L contains a 1, the next 
instruction is skipped. 
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Mnemonic 
Symbol 

SKP 

SPA 

SNA 

SZL 

RTL 

RTR 

CLL 

STL 

RCL 

RCR 

CLA 

CLC 

LAS 

GLK 

LAW N 

Octal 
Code 

741000 

7411 00 

741200 

741400 

742010 

742020 

744000 

744002 

744010 

744020 

750000 

750001 

750004 

750010 

76XXXX 

OPERATE INSTRUCTIONS {continued} 

Event 
Time 

2,3 

2,3 

2 

2,3 

2,3 

2,3 

2 

2,3 

2,3 

2,3 

Operation 
Executed 

Skip. The next instruction is unconditIonally skipped .. 

Skip on positive accumulator. If the content of the AC 
is zero {2 1s complement} or a positive number, the next 
instruction is skipped. 

Skip on non-zero accumulator. If the content of the AC 
is not zero {2 1s complement}, the next instruction is 
skipped. 

Skip on zero I ink. If the L contains a 0, the next in­
struction is skipped. 

Rotate two left. The content of the AC and the L are 
rotated two positions to the left. 

Rotate two right. The content of the AC and the L ar~e 
rotated two positions to the right. 

C lear link. The L is cleared. 

Set link. The L is set to 1. 

Clear link, then rotate left. The L is cleared, then the 
Land AC are rotated one position left. 

C lear I ink, then rotate right. The L is cleared, then the 
Land AC are rotated one position right. 

Clear accumulator. Each bit of the AC is cleared. 

C lear and complement accumulator. Each bit of the AC 
is set to contain a 1 • 

Load accumu lator from switches. The word set into the 
ACCUMULATOR switches is loaded into the AC. 

Get I ink. The content of L is set into AC 17. 

Load the AC with 76XXXX. 
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Character 

A 
B 
C 
0 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 

R 
S 
T 
U 
V 
W 
X 
Y 
Z 

0 
1 
2 
3 
4 
5 
6 
7 
a 
9 

APPENDIX 2 

PDP-9 I/O CODES 

MODEL 33, 35 ASR/KSR TELETYPE CODE (ASCII) IN OCTAL FORM 

a-Bit Code 
Character 

(in Octal) 

301 
302 " 
303 # 

304 $ 
305 0/0 

306 & 
307 
310 
311 
312 * 
313 + 
314 
315 
316 . 
317 / 
320 
321 
322 < 
323 = 
324 > 
325 ? 
326 @ 
327 [ 
330 / 
331 J 
332 t 

260 
261 Leader/Trai ler 
262 Line-Feed 
263 Carriage-Return 
264 Space 
265 Rub-out 
266 Blank 
267 ALT Mode 

a-Bit Code 
(in Octal) 

241 
242 
243 
244 
245 
246 
247 
250 
251 
252 
253 
254 
255 
256 
257 
272 
273 
274 
275 
276 
277 
300 
333 
334 
335 
336 

337 
200* 
212* 
215 
240 
377* 
000* 
375 

270 * Ignored by the operating system 
271 
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(!] "" HOLE PUNCHED - MARK .. , BIT 

o - NO HOLE PUNCHED - SPACE· 0 BIT 

I* SP"ACE NULL (IDLE) 

A, ~* START OF MESSAGE 
r----- ~ 

END OF ADDRESS (EOA) B " * r--c ~* END OF MESSAGE (EOM) 

--0 ~* END OF TRANSMISSION (EOT) 

7 ~* WHO ARE YOU (WRU) 

7 r----a- * ARE YOU (RU) 
f--c;- r--;-- * BELL 
f---
~* FORMAT EFFECTOR H, 

~ ~* HORIZONTAL TAB 
r----- r----

LINE FEED J • * r---;- r----
+ * VERTICAL TAB r-c- I------

t----!--
FORM FEED 

7 - CARRIAGE RETURN 

~ r----
SHIFT OUT 

r---T-r--o SHIFT IN r--p- r---o- DCO 

r---o f---
: READER ON 1 

7 I------
2 TAPE (AUX ON) 

~ ~ READER OFF 

~ ~ (AUX OFF) 
f--'- f----

~ ~ ERROR 

V ~ SYNCHRONOUS IDLE 

t-w 7 LOGICAL END OF MEDIA rx ~ SO 

~ ~ S1 r-z ~ S2 
f--'- r---7-+: r---!:-- S3 

ACK +- * S4 
ALT MODE J'" * * S5 

I* 
f----

~r-: 
S6 

RUB OUT .. * S7 
-r-

j j 

NON-TYPING 

NON-TYPING 

* OBTAINED WITH SHIFT KEY 

A2-2 

.. -

.. 

MOST SIGNIFICANT BIT 

LEAST SIGNIFICANT BIT 

8 7 654 S 3 2 , 

0 0 

0 0 
0 0 

0 0 
0 0 

0 0 

0 0 
0 0 
0 • 
0 • 
0 • 
0 • 
0 • 
0 • 
0 • 
0 • 

0 

0 

0 
0 
0 

0 

0 

0 

• • • • • • • • 

0 

0 
0 

0 

• • • • 
0 

0 

0 
0 

• • • • 
0 
0 

0 
0 

• • • • 
0 

0 
0 

0 

• • • • 

0 

0 

• • 
0 

0 

• • 
0 

0 

• • 
0 

0 

• • 
0 
0 

• • 
0 

0 

• • 
0 

0 

• • 
0 
0 

• • 

o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 

~ 
• 

.-J , 

~ 
• 0 0 SAME 

• 0 • SAME 

• • 0 SAME 

• • • SAME 



TELETYPE CODE COMPARISON 

Character Flexowriter 28 KSR 33 or 35 KSR 
Name FIODEC Code Baudot Code ASCII Code 

0-9 0-9 0-9 
a-z A-Z A-Z 
A-Z $A-$Z A-Z 

period 

minus sign 

/ / I 
center dot, period 
center dot, comma ; ; ; 

( ( ( 
) ) ) 
+ & + 
t ! t 

multiply x # * 
" $" " 

$' 
$: 
$( 
$) 

< $- < 
> $& > 

$? 
::> $, 0/0 

V $/ ! 

1\ $# & 
$; @ 

vertical stroke $ ! \ 
underbar " $ 
center $ . none 
overbar # 

stop code none form feed 
. ). 
tab ~e~1 )~ 

tab 
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LINE PRINTER ASCII CODE IN OCTAL FORM 

6-Bit Trimmed 6-Bit Trimmed 
Character Code Character Code 

(in octal) (in octal) 

A 01 6 66 
B 02 7 67 
C 03 8 70 
D 04 9 71 
E 05 41 
F 06 II 42 
G 07 # 43 
H 10 $ 44 
I 11 0/0 45 
J 12 & 46 
K 13 47 
L 14 50 
M 15 51 
N 16 * 52 
0 17 + 53 
P 20 , 54 
Q 21 55 
R 22 . 56 
S 23 / 57 
T 24 72 
U 25 73 
V 26 < 74 
W 27 = 75 
X 30 > 76 
Y 31 ? 77 
Z 32 @ 00 
0 60 [ 33 
1 61 \ 34 
2 62 ] 35 
3 63 36 
4 64 37 
5 65 Space 40 
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TYPE CROl E CARD READER, INTERNAL ALPHANUMERIC CODES 

ZONE ~2110 
~:9~~--~N~0~P~u-nc~h------'-------~0~----~------~1~1------~--~1~2----~ 

Internal 029 026 Internal 029 026 Internal 029 026 Interna I 029 026 
No Punch 00* Blank Blank 20* 0 0 40 - - 60 & + [&j 

01 21 / / 41 J J 61 A A 

2 02 2 2 22 S S 42 K K 62 B B 

3 03 3 3 23 T T 43 L L 63 C C 

4 04 4 4 24 U U 44 M M 64 D D 

5 05 5 5 25 v v 45 N N 65 E E 
.--------+------+----~----~----+_--4_--_+----~----~--+_--.--~--+--.~ 

6 06 6 6 26 w w 46 o o 66 F F 

7 07 7 7 27 x x 47 P P 67 G G 

8 10 8 8 30 Y Y 50 Q Q 70 H H 

9 11 9 9 31 Z Z 51 R R 71 I I 

8-2 12 32 52 72 ¢ 

$ 8-3 13 ff ::: r #] 33 , , 53 $ 73 

8-4 14 @ I [@] 34 * * 74 < ) [e] 

8-5 15 35 55 75 

8-6 16 36 > 56 76 + 

8-7 17 II 37 ? 57 77 

* A blank column appears as code 00 and a O-zone punch (alone) appears as 20. To transform this 
to IBM compatible tape BCD, a programmed reversal of these two codes must take place. 

+ Non-printing character. 
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TYPE CR02B CARD READER CODE (HOLLERITH) IN OCTAL FORM 

Cha racter 
Octal 

Character 
Octal 

Character 
Octal 

Character 
Octal 

Code Code Code Code 

A 61 M 44 Y 30 -I- 60 
B 62 N 45 Z 31 ,- 40 
C 63 0 46 0 12 / 21 
D 64 P 47 1 01 -- 13 
E 65 Q 50 2 02 , 33 
F 66 R 51 3 03 $ 53 
G 67 S 22 4 04 73 
H 70 T 23 5 05 I 14 
I 71 U 24 6 06 ( 34 
J 41 V 25 7 07 * 54 
K 42 W 26 8 10 ) 74 
L 43 X 27 9 11 

blank 00 
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TYPE CR02B CARD READER CODE (HOLLERITH) IN BINARY FORM 

Hi gh order bits 
00 01 10 11 

Low order 
bits 

0000 blank + [&] 

0001 / J A 

0010 2 S K B 

0011 3 T L C 

0100 4 U M D 

0101 5 V N E 

0110 6 W 0 F 

0111 7 X P G 

1000 8 Y Q H 

1001 9 Z R 

1010 0 

1011 = [ # ] $ 

1100 I [@] ([%J * [ oJ 

A2-7 



HOLLERITH CARD CODE - TYPE 26 PUNCH 

Zone 
digit 

no zone 12 11 0 
.-

no punch blank + [&] 0 
1 1 A J / 
2 2 B K 5 
3 3 C L T 
4 4 0 M U 
5 5 E N V 
6 6 F 0 W 
7 7 G P X 
8 8 H Q Y 
9 9 I R Z 
8-3 = [ #] $ , 
8-4 I [@] ) [C] * ( [ 96 ] 
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HOLLERITH CARD CODE - TYPE 29 PUNCH 

Zone 
digit 

I I I no zone 12 11 0 

no punch blank & 0 
1 1 A J / 
2 2 B K S 
3 3 C L T 
4 4 D M U 
5 5 E N V 
6 6 F 0 W 
7 7 G P X 
8 8 H Q Y 
9 9 I R Z 

8-2 : <: 
8-3 # $ , 
8-4 @ < * 0/0 

8-5 I ( 
8-6 + )" 

8-7 II ? 
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X 

0.001 
0.002 
0.003 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 

10" 
1 

12 
144 

1 750 
23 420 

303 240 
3 641 100 

46 113 200 
~75 360 400 

7 46 545 000 

n 
1 
2 
3 
4 
5 

APPENDIX 3 

SCALES OF NOTATION 

2X IN DECIMAL 
2' 

1.00069 33874 62581 
1.00138 72557 11335 
1.00208 16050 79633 
1.00277 64359 01078 
1.00347 17485 09503 
1.00416 75432 38973 
1.00486 33204 23785 
1.00556 05803 98468 
1.00625 78234 97782 

X 

0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.07 
0.08 
0.09 

2' 
1.00695 55500 56719 
1.01395 94797 90029 
1.02101 21257 07193 
1.02811 38266 56067 
1.03526 49238 41377 
1.04246 57608 41121 
1.04971 66836 23067 
1.05701 80405 61380 
1.06437 01824 53360 

X 

0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 

2' 
1.07177 34625 36293 
1.14869 83549 97035 
1.23114 44133 44916 
1.31950 79107 72894 
1.41421 35623 73095 
1.51571 65665 10398 
1.62450 47927 12471 
1.74110 11265 92248 
1.86606 59830 73615 

10±n IN OCTAL 

n 10-" 10" n 10-" 
0 1.000 000 000 000 000 000 00 112 402 762 000 10 0.000 000 000 006 676 337 66 
1 0.063 146 314 631 463 146 31 1 351 035 564 000 11 0.000 000 000 000 537 657 77 
2 0.005 075 341 217 270 243 66 16 432 451 210 000 12 0.000 000 000 000 043 136 32 
3 0.000 406 111 564 570 651 77 221 411 634 520 000 13 0.000 000 000 000 003 411 35 
4 0.000 032 155 613 530 704 15 2 657 142 036 440 000 14 0.000 000 000 000 000 264 11 

5 0.000 002 476 132 610 706 64 34 327 724 461 500 000 15 0.000 000 000 000 000 022 01 
6 0.000 000 206 157 364 055 37 434 157 115 760 200 000 16 0.000 000 000 000 000 001 63 
7 0.000 000 015 327 745 152 75 5 432 127 413 542 400 000 17 0.000 000 000 000 000 000 14 
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 
9 0.000 000 000 104 560 276 41 

n 10910 2, n log 2 10 IN DECIMAL 

n IOSlo 2 n IOS2 10 n n IUSlo 2 n IOS2 10 
0.30102 99957 3.32192 80949 6 1.80617 99740 19.93156 85693 
0.60205 99913 6.64385 61898 7 2.10720 99696 23.25349 66642 
0.90308 99870 9.96578 42847 8 2.40823 99653 26.57542 47591 
1.20411 99827 13.28771 23795 9 2.70926 99610 29.89735 28540 
1.50514 99783 16.60964 04744 10 3.01029 99566 33.21928 09489 

ADDITION AND MULTIPLICATION TABLES 
Addition Multiplication 

Binary Scale 

o to = 0 oxO=O 
0+1=1 0= 1 o x 1 = 1 x 0 = 0 

1 1 = 10 1 x 1 = 1 

Octal Scale 

0 01 02 03 04 05 06 07 1 02 03 04 05 06 07 

1 02 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 

3 04 05 06 07 10 11 12 4 10 14 20 24 30 34 

4 05 06 07 10 11 12 13 5 12 17 24 31 36 43 

5 06 07 10 11 12 13 14 6 14 22 30 36 44 52 

6 07 10 11 12 13 14 15 7 16 25 34 43 52 61 

7 10 11 12 13. 14 15 16 

MATHEMATICAL CONSTANTS IN OCTAL SCALE 

71'= 3011037 552421. e= 2.55760 521305. ,,= 0.44742 147707. 

71'-1 = 0.24276 301556. e·-I = 0.27426 530661. In" = - 0.43127 233602. 

VTi = 1.61337 611067, Ve= 1.51411 230704, log2" = - .0.62573 030645, 

In 71' = 1.11206 404435. loglo e = 0.33626 75425lt V2= 1.32404 746320. 

108271' = 1.51544 163223. 1082e = 1.34252 166245. In 2 = 0.54271 ·027760. 

V1O= 3.12305 407267. 108210 = 3.24464 741136. In 10 = 2.23273 067355. 
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n 
2 n 

a 
2 1 
4 2 
8 3 

16 4 
32 5 
64 6 

128 7 
256 8 
512 9 

1 024 10 
2 048 11 
4 096 12 
8 192 13 

16 384 14 
32 768 15 
65 536 16 

131 072 17 
262 144 18 
524 288 19 

1 048 576 20 
2 097 152 21 
4 194 304 22 
8 388 608 23 

16 777 216 24 
33 554 432 25 
67 108 864 26 

134 217 728 27 
268 435 456 28 
536 870 912 29 

1 073 741 824 30 
2 147 483 648 31 
4 294 967 296 32 
8 589 934 592 33 

17 179 869 184 34 
34 359 738 368 35 
68 719 476 736 36 

137 438 953 472 37 
274 877 906 944 38 
549 755 813 888 39 

1 099 511 627 776 40 
2 199 023 255 552 41 
4 398 046 511 104 42 
8 796 093 022 208 43 

17 592 186 044 416 44 
35 184 372 088 832 45 
70 368 744 177 664 46 

140 737 488 355 328 47 
281 474 976 710 656 48 
562 949 953 421 312 49 

1 125 899 906 842 624 50 
2 251 799 813 685 248 51 
4 503 599 627 370 496 52 
9 007 199 254 740 992 53 

18 014 398 509 481 984 54 
36 028 797 018 963 968 55 
72 0~)7 594 037 927 936 56 

144 115 188 075 855 872 57 
288 230 376 151 711 744 58 
576 460 752 303 423 488 59 

1 152 921 504 606 846 976 60 
2 305 843 009 213 693 952 61 
4 611 686 018 427 387 904 62 
9 223 372 036 854 775 808 63 

18 446 744 073 709 551 616 64 
36 893 488 147 419 103 232 65 
73 786 976 294 838 206 464 66 

147 573 952 589 676 412 928 67 
295 147 905 179 352 825 856 68 
590 295 810 358 705 651 712 69 

1 180 591 620 717 411 303 424 70 
2 361 183 241 434 822 606 848 71 
4 722 366 482 869 645 213 696 72 

POWERS 0 F TWO 

-n 
2 
1.0 
0.5 
0.25 
0.125 
0.062 5 
0.031 25 
0.015 625 
0.007 812 5 
0.003 906 25 
0.001 953 125 
0.000 976 562 5 
0.000 488 281 25 
0.000 244 140 625 
0.000 122 070 312 5 
0.000 061 035 156 25 
0.000 030 517 578 125 
0.000 015 258 789 062 5 
0.000 007 629 394 531 25 
0.000 003 814 697 265 625 
0.000 001 907 348 632 812 5 
0.000 000 953 674 316 406 25 
0.000 000 476 837 158 203 125 
0.000 000 238 418 579 101 562 5 
0.000 000 119 209 289 550 781 25 
0.000 000 059 604 644 775 390 625 
0.000 000 029 802 322 387 695 312 5 
0.000 000 014 901 161 193 847 656 25 
0.000 000 007 450 580 596 923 828 125 
0.000 000 003 725 290 298 461 914 062 5 
0.000 000 001 862 645 149 230 957 031 25 
0.000 000 000 931 322 574 615 478 515 625 
0.000 000 000 465 661 287 307 739 257 812 5 
0.000 000 000 232 830 643 653 869 628 906 25 
0.000 000 000 116 415 .321 826 934 814 453 125 
0.000 000 000 058 207 660 913 467 407 226 562 5 
0.000 000 000 029 103 830 456 733 703 613 281 25 
0.000 000 000 014 551 915 228 366 851 806 640 625 
0.000 000 000 007 275 957 614 183 425 903 320 312 5 
0.000 000 000 003 637 978 807 091 712 951 660 156 25 
0.000 000 000 001 818 989 403 545 856 475 830 078 125 
0.000 000 000 000 909 494 701 772 928 237 915 039 062 5 
0.000 000 000 000 454 747 350 886 464 118 957 519 531 25 
0.000 000 000 000 227 373 675 443 232 059 478 759 765 625 
0.000 000 000 000 113 686 837 721 616 029 739 379 882 812 5 
0.000 000 000 000 056 843 418 860 808 014 869 689 941 406 25 
0.000 000 000 000 028 421 709 430 404 007 434 844 970 703 125 
0.000 000 000 000 014 210 854 715 202 003 717 422 485 351 562 5 
0.000 000 000 000 007 105 427 357 601 001 858 711 242 675 781 25 
0.000 000 000 000 003 552 713 678 800 500 929 355 621 337 890 625 
0.000 000 000 000 001 776 356 839 400 250 464 677 810 668 945 312 5 
0.000 000 000 000 000 888 178 419 700 125 232 338 905 334 472 656 25 
0.000 000 000 000 000 444 089 209 850 062 616 169 452 667 236 328 125 
0.000 000 000 000 000 222 044 604 925 031 308 084 726 333 618 164 062 5 
0.000 000 000 000 000 111 022 302 462 515 654 042 363 166 809 082 031 25 
0.000 000 000 000 000 055 511 151 231 257 827 021 181 583 404 541 015 625 
0.000 000 000 000 000 027 755 575 615 628 913 510 590 791 702 270 5u7 812 5 
0.000 000 000 000 000 013 877 787 807 814 456 755 295 395 851 135 253 906 25 
0.000 000 000 000 000 006 938 893 903 907 228 377 647 697 925 567 626 953 125 
0.000 000 000 000 000 003 469 446 951 953 614 188 823 848 962 783 813 476 562 5 
0.000 000 000 000 000 001 734 723 475 976 807 094 411 924 481 391 906 738 281 25 
0.000 000 000 000 000 000 867 361 737 988 403 547 205 962 240 695 953 369 140 625 
0.000 000 000 000 000 000 433 680 868 994 201 773 602 981 120 347 976 684 570 312 5 
0.000 000 000 000 000 000 216 840 434 497 100 886 801 490 560 173 988 342 285 156 25 
0.000 000 000 000 000 000 108 420 217 248 550 443 400 745 280 086 994 171 142 578 125 
0.000 000 000 000 000 000 054 210 108 624 275 221 700 372 640 043 497 085 571 289 062 5 . 
0.000 000 000 000 000 000 027 105 054 312 137 610 850 186 320 021 748 542 785 644 531 25 
0000 000 000 000 000 000 013 552 527 156 068 805 425 093 160 010 874 271 392 822 265 625 
0.000 000 000 000 000 000 006 776 263 578 034 402 712 546 580 005 437 135 696 411 132 812 5 
0.000 000 000 000 000 000 003 388 131 789 017 201 356 273 290 002 718 567 848 205 566 406 25 
0.000 000 000 000 000 000 001 694 065 894 508 600 678 136 645 001 .359 283 924 102 783 203 125 
0.000 000 000 000 000 000 000 847 032 947 254 300 339 068 322 500 679 641 962 051 391 601 562 5 
0.000 000 000 000 000 000 000 423 516 473 627 150 169 534 161 250 .339 820 981 025 695 800 781 25 
0.000 000 000 000 000 000 000 211 758 236 813 575 084 767 080 625 169 910 490 512 847 900 390 625 
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0000 0000 
to to 

tJ777 0.511 
IOetol) (Oecima/) 

Octal Decimal 
10000· .4096 
20000· 8192 
30000 - 12288 
.40000 - 1638.4 
50000 - 20"SO 
60000·2"516 
70000 . 28672 

1000 I 0.512 
to to 

1777 1023 
(Octal) IOecimol) 

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 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 

1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 

1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 

1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 

OCTAL-DECIMAL INTEGER CONVERSION TABLE 

0 1 2 3 4 5 6 7 0 1 

0000 0001 0002 000,1 0004 0005 0006 0007 0400 0256 0257 
0008 0009 0010 0011 0012 0013 0014 0015 0410 0264 0265 
0016 0017 0018 0019 0020 0021 0022 0023 0420 0272 0273 
0024 0025 0026 0027 0028 0029 0030 0031 0430 0280 0281 
0032 0033 0034 0035 0036 0037 0038 0039 0440 0288 0289 
0040 0041 0042 0043 0044 0045 0046 0047 0450 0296 0297 
0048 0049 0050 0051 0052 0053 0054 0055 0460 0304 0305 
0056 0057 0058 0059 0060 0061 0062 0063 0470 0312 0313 

0064 0065 0066 0067 0068 0069 0070 0071 0500 0320 0321 
0072 0073 0074 0075 0076 0077 0078 0079 0510 0328 0329 
0080 0081 0082 0083 0084 0085 0086 0087 05:t0 0336 0337 
0088 0089 0090 0091 0092 00Sj3 0094 0095 0530 0344 0345 
0096 0097 0098 0099 0100 0101 0102 0103 0540 0352 0353 
0104 0105 0106 0107 0108 0109 0110 0111 0550 0360 0361 
0112 0113 0114 0115 0116 0117 0118 0119 0560 0368 0369 
0120 0121 0122 0123 0124 0125 0126 0127 0570 0376 0377 

0128 0129 0130 0131 0132 0133 0134 0135 0600 0384 0385 
0136 0137 0138 0139 0140 0141 0142 0143 0610 0392 0393 
0144 0145 0146 0147 0148 0149 0150 0151 0620 0400 0401 
0152 0153 0154 0155 0156 0157 0158 01~9 0630 0408 0409 
0160 0161 0162 0163 0164 0165 0166 0167 0640 0416 0417 
0168 0169 0170 0171 0172 0173 0174 0175 0650 0424 0425 
0176 0177 0178 0179 0180 0181 0182 0183 0660 0432 0433 
0184 0185 0186 0187 0188 0189 0190 0191 0670 0440 0441 

0192 0193 0194 0195 0196 01~7 0198 0199 0700 0448 0449 
0200 0201 0202 0203 0204 0205 0206 0207 0710 0456 0457 
0208 0209 0210 0211 0212 0213 0214 0215 0720 0464 0465 
0216 0217 0218 0219 0220 0221 0222 0223 0730 0472 0473 
0224 0225 0226 0227 0228 0229 0230 0231 0740 0480 0481 
0232 0233 0234 0235 0236 0237 0238 0239 0750 0488 0489 
0240 0241 0242 0243 0244 0245 0246 0247 0760 0496 0497 
0248 0249, 0250 0251 0252 0253 0254 0255 0770 0504 0505 

0 1 2 3 4 5 6 7 0 1 

0512 0513 0514 0515 0516 0517 0518 0519 1400 0768 0769 
0520 0521 0522 0523 0524 0525 0526 0527 1410 0776 0777 
0528 0529 0530 0531 0532 0533 0534 0535 1420 0784 0785 
0536 0537 0538 0539 0540 0541 (l542 0543 1430 0792 0793 
0544 0545 0546 0547 0548 0549 0550 0551 144D 08DO 0801 
0552 0553 0554 0555 0556 0557 0558 0559 1450 0808 080~ 
0560 U561 0562 0563 0564 0565 0566 0567 1460 0816 0817 
0568 0569 0570 0571 0572 0573 0574 0575 1470 0824 0825 

0576 0577 0578 0579 0580 0581 0582 0583 1500 0832 0833 
0584 0585 0586 0587 0588 0&89 0590 0591 1510 0840 0841 
0592 0593 0594 0595 0596 0597 0598 0599 1520 0848 0849 
0600 0601 0602 0603 0604 0605 0606 0607 1530 0856 0857 
0608 0609 0610 0611 0612 0613 0614 0615 1540 0864 0865 
0616 0617 0618 0619 0620 0621 0622 0623 1550 0872 0873 
0624 0625 0626 0627 0628 0629 0630 0631 156() 0880 0881 
0632 0633 0634 0635 0636 0637 0638 0639 1570 0888 0889 

0640 0641 0642 0643 0644 0645 0646 0647 1600 0896 0897 
0648 0649 0650 0651 0652 0653 0654 0655 1610 0904 0905 
0656 0657 0658 0659 0660 0661 0662 0663 1620 0912 0913 
0664 0665 0666 0667 0668 0669 0670 0671 1630 0920 0921 
0672 0673 0674 0675 0676 0677 0678 0679 1640 0928 0929 
0680 0681 0682 0683 0684 0685 0686 0687 1650 0936 0937 
0688 0689 0690 0691 0692 0693 0694 0695 1660 0944 0945 
0696 0697 0698 0699 0700 0701 0702 0703 1670 0952 0953 

0704 0705 0706 0707 0708 0709 0710 0711 1700 0960 0961 
0712 0713 0714 0715 0716 0717 0718 0719 1710 0968 0969 
0720 0721 0722 0723 0724 0725 0726 0727 1720 0976 0977 
0728 0729 0730 0731 0732 0733 0734 0735 1730 0984 0985 
0736 0737 0738 0739 0740 0741 0742 0743 1740 0992 0993 
0744 0745 0746 0747 0748 0749 0750 0751 1750 1000 1001 
0752 0753 0754 0755 0756 0757 0758 0759 1760 1008 1009 
0760 0761 0762 0763 0764 0765 0766 0767 1770 1016 1017 

A3-3 

2 3 4 5 6 7 

0258 0259 0260 0261 0262 OlfS3 
0266 0267 0268 0269 0270 0271 
0274 0275 0276 0277 0278 0279 
0282 0283 0284 0285 0286 0287 
0290 0291 0292 0293 0294 0295 
0298 0299 0300 0301 0302 0303 
0306 0307 0308 0309 0310 0311 
0314 0315 0316 0317 0318 0319 

0322 0323 0324 0325 0326 0327 
0330 0331 0332 0333 0334 0335 
0338 0339 0340 0341 0342 0343 
0346 0347 0348 0349 0350 0351 
0354 0355 0356 0357 0358 0359 
0362 0363 0364 0365 0366 0367 
0370 0371 0372 0373 0374 0375 
0378 0379 0380 0381 0382 0383 

0386 0387 0388 0389 0390 0391 
0394 0395 0396 0397 0398 0399 
0402 0403 0404 0405 0406 0407 
0410 0411 0412 0413 0414 0415 
0418 0419 0420 0421 0422 0423 
0426 0427 0428 0429 0430 0431 
0434 0435 0436 0437 0438 0439 
0442 0443 0444 0445 0446 0447 

0450 0451 0452 0453 0454 0455 
0458 0459 0460 0461 0462 0463 
0466 0467 0468 0469 0470 0471 
0474 0475 0476 0477 0478 0479 
0482 0483 0484 0485 0486 0487 
0490 0491 0492 0493 0494 0495 
0498 0499 0500 0501 0502 0503 
0506 0507 0508 0509 0510 0511 

----, 

2 3 4 5 6 7 

077Q 0771 0772 0773 0774 0775 
0778 0779 0780 0781 0782 0783 
0786 0787 0788 0789 0790 0791 
0794 0795 0796 0797 0798 0799 
0802 0803 0804 0805 080e 0807 
0810 0811 0812 0813 0814 0815 
0818 0819 0820 0821 0822 0823 
0826 0827 0828 0829 0830 0831 

0834 0835 0836 0837 0838 0839 
0842 0843 0844 0845 0846 0847 
0850 0851 0852 0853 0854 0855 
0858 0859 0860 0861 0862 0863 
0866 0867 0868 0869 0870 0871 
0874 0875 0876 0877 0878 0878 
0882 0883 0884 0885 0886 0887 
0890 0891 0892 0893 089" 0885 

0898 0899 0900 0901 0902 0903 
0906 0907 0908 0909 0910 0911 
0914 0915 0916 0917 0918 0919 
0922 0923 0924 0925 0926 0927 
0930 0931 0932 0933 0934 0935 
0938 0939 0940 0941 0942 0943 
0946 0947 0948 0949 0950 0951 
0954 0955 0956 0957 0958 0959 

0962 0963 0964 0965 0966 0967 
0970 0971 0972 0973 0974 0975 
0978 0979 0980 0981 0982 0983 
0986 0987 0988 0989 0990 0991 
0994 0995 0996 0997 ~98 0999 
1002 1003 1004 1005 1006 1007 
1010 1011 1012 1013 1014 1015 
1018 1019 1020 1021 1022 1023 



OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued) 

---------
0 2 3 4 5 6 7 0 1 2 3 4 5 6 7 

2000 1024 1025 1026 1027 1028 1029 1030 1031 2400 1280 1281 1282 1283 1284 1285 1286 1287 
2010 1032 1033 1034 1035 1036 1037 1038 1039 2410 1288 1289 1290 1291 1292 1293 1294 1295 
2020 1040 1041 1042 1043 1044 1045 1046 1047 2420 1296 1297 1298 1299 1300 1301 1302 1303 
2030 1048 1049 1050 1051 1052 1053 1054 1055 2430 1304 1305 1306 1307 1308 1309 1310 1311 
2040 1056 1057 1058 1059 1060 1061 1062 1063 2440 1312 1313 1314 1315 1316 1317 1318 1319 
2050 1064 1065 1066 1067 1068 1069 1070 1071 2450 1320 1321 1322 1323 1324 1325 1326 1327 
2060 1072 1073 1074 1075 1076 1077 1078 1079 2460 1328 1329 1330 1331 1332 1333 1334 1335 
2070 1080 1081 1082 1083 1084 1085 1086 1087 2470 1336 1337 1338 1339 1340 1341 1342 1343 

2100 1088 1089 1090 1091 1092 1093 1094 1095 2500 1344 1345 1346 1347 1348 1349 1350 1351 
2110 1096 1097 1098 1099 1100 1101 1102 1103 2510 1352 1353 1354 1355 1356 1357 1358 1359 
2120 1104 1105 1106 1107 1108 1109 1110 1111 2520 1360 1361 1362 1363 1364 1365 1366 1367 
2130 1112 1113 1114 1115 1116 1117 1118 1119 2530 1368 1369 1370 1371 1372 1373 1374 1375 
2140 1120 1121 1122 1123 1124 1125 1126 1127 2540 1376 1377 1378 1379 1380 1381 1382 1383 
2150 1128 1129 1130 1131 1132 1133 1134 1135 2550 1384 1385 1386 1387 1388 1389 1390 1391 
2160 1136 1137 1138 1139 1140 1141 1142 1143 2560 1392 1393 1394 1395 1396 1397 1398 1399 
2170 1144 1145 1146 1147 1148 1149 1150 U51 2570 1400 1401 1402 1403 1404 1405 1406 1407 

2200 1152 1153 1154 1155 1156 1157 1158 1159 2600 1408 1409 1410 1411 1412 1413 1414 1415 
2210 1160 1161 1162 1163 1164 1165 1166 1167 2610 1416 1417 1418 1419 1420 1421 1422 1423 
22201"68 1169 1170 1171 1172 1173 1174 1175 
2231) 1176 1177 1178 1179 1180 1181 1182 1183 
2240 1184 1185 1186 1187 1188 1189 1190 1191 
2250 11192 1193 1194 1195 1196 1197 1198 1199 
226011200 1201 1202 1203 1204 1205 1206 1207 
2270 1.208 1209 1210 1211 1212 1213 1214 1215 

2620 1424 1425 1426 1427 1428 1429 1430 1431 
2630 1432 1433 1434 1435 1436 1437 1438 1439 
2640 1440 1441 1442 1443 1444 1445 1446 1447 
2650 1448 1449 1450 1451 1452 1453 1454 1455 
2660 1456 1457 1458 1459 1460 1461 1462 1463 
2670 1464 1465 1466 1467 1468 1469 1470 1471 

2300 1216 1217 1218 1219 1220 1221 1222 1223 2700 1472 1473 1474 1475 1476 1477 1478 1479 
2310 1224 1225 1226 1227 1228 1229 1230 1231 2710 1480 1481 1482 1483 1484 1485 1486 1487 
2320 1232 1233 1234 1235 1236 1237 1238 1239 
2330 1240 1241 1242 1243 1244 1245 1246 1247 

2720 1488 1489 1490 1491 1492 1493 1494 1495 
2730 1496 1497 1498 1499 1500 1501 1502 1503 

2340. 1248 1249 1250 1251 1252 1253 1254 1255 2740 1504 1505 1506 1507 1508 1509 1510 1511 
235011256 1257 1258 1259 1260 1261 1262 1263 
2360 i 1264 1265 1266 1267 1268 1269 1270 1271 

2750 1512 1513 1514 1515 1516 1517 1518 1519 
2760 1520 1521 1522 1523 1524 1525 1526 1527 

2370 1272 1273 1274 1275 1276 1277 1278 1279 2770 1528 1529 1530 1531 1532 1533 1534 1535 
~-----.. -.-------.-------.---

I- 3 4 5 6 7 0 I 2 3 4 5 6 7 l 
. --------

3000 1536 1537 1538 1539 1540 1541 1542 1543 3400 1792 1793 1794 1795 1796 1797 1798 1799 
3010 1544 1545 1546 1~47 1548 1549 1550 1551 3410 1800 1801 1802 1803 1804 1805 1806 1807 
3020 1552 1553 1554 1555 1556 1557 1558 1559 3420 1808 1809 1810 1811 1812 1813 1814 1815 
3030 1560 1561 1562 1563 1564 1565 1566 1567 3430 1816 1817 1818 1819 1820 1821 1822 1823 
3040 1568 1569 1570 1571 1572 157.3 1574 1575 3440 1824 1825 1826 1827 1828 J829 1830 1831 
3050 1576 1577 1578 1579 1580 1581 1582 1583 3450 1832 1833 1834 1835 1836 1837 1838 1839 
3060 1584 1585 1586 1587 1588 1589 1590 1591 3460 1840 1841 1842 1843 1844 1845 1846 1847 
3070 1592 1593 1594 1595 1596 1597 1598 1599 3470 1848 1849 1850 1851 1852 1853 1854 1855 

3100 1600 1601 1602 1603 1604 1605 1606 1607 3500 1856 1857 1858 1859 1860 1861 1862 18'83 
3110 1608 1609 1610 1611 1612 1613 1614 1615 3510 1864 1865 1866 1867 1868 1869 1870 1871 
3120 1616 1617 1618 1619 1620 1621 1622 1623 3520 1872 1873 1874 1875 1876 1877 1878 1879 
3J 30 1624 1625 1626 1627 1628 1629 1630 1631 3530 1880 1881 1882 1883 1884 1885 1886 1887 
3140 1632 1633 1634 1635 1636 1637 1638 1639 3540 1888 1889 1890 1891 1892 1893 1894 1895 
3150 1640 1641 1642 1643 1644 1645 1646 1647 3550 1896 1897 1898 1899 1900 1901 1902 1903 
3160 1648 '1649 1650 1651 1652 1653 16.>4 1655 3560 1904 1905 1906 1907 1908 1909 1910 1911 
3170 1656 1657 1658 1659 1660 1661 1662 1663 3570 1912 1913 1914 1915 1916 1917 1918 1919 

3200 1664 1665 1666 1667 1668 1669 1670 1671 3600 1920 1921 1922 1923 1924 1925 1926 1927 
3210 1672 1673 1674 1675 1676 1677 1678 1679 3610 1928 1929 1930 1931 1932 1933 1934 1935 
3220 1680 1681 1682 1683 1684 1685 1686 1687 3620 1936 1937 1938 1939 1940 1941 1942 1943 
3230 1688 1689 1690 1691 1692 1693 1694 1695 3630 1944 1945 1946 1947 1948 1949 1950 1951 
3240 1696 1697 1698 1699 1700 1701 1702 1703 3640 1952 1953 1954 19J5 1956 1957 1958 1959 
3250 1704 1705 1706 1707 1708 1709 1710 1711 3650 1960 1961 1962 1963 1964 1965 1966 1967 
326011712 1713 1714 1715 1716 1717 1718 1719 
3270

1

1720 1721 1722 1723 1724 1725 1726 1727 

3300 1728 1729 1730 1731 1732 1733 1734 1735 
331011736 1737 1738 1739 1740 1741 1742 1743 
3320 1744 1745 1746 1747 1748 1749 1750 1751 

3660 1968 1969 1970 1971 1972 1973 1974 1975 
3670 1976 1977 1978 1979 1980 1981 1982 1983 

3700 1984 1985 1986 1987 1988 1989 1990 1991 
3710 1992 1993 1994 1995 1996 1997 1998 1999 
3720 2000 2001 2002 2003 2004 2005 2006 2007 

3330 1752 1753 1754 1755 1756 1757 1758 1759 3730 2008 2009 2010 2011 2012 2013 2014 2015 
3340 1760 1761 1762 1763 1764 1765 1766 1767 3740 2016 2017 2018 2019 2020 2021 2022 2023 
3350 1768 1769 1770 1771 1772 1773 1774 1775 

l3360 1776 1777 1778 1779 1780 1781 1782 1783 
~]!Q...1784 _~~~~~_~~1789 12~0 1791 

3750 2024 2025 2026 2027 2028 2029 2030 2031 
3760 2032 2033 2034 2035 2036 2037 2038 2039 
~770 2040 2041 2042 2043 2044 2045 2046 2047 

A3-4 

2000 
to 

2777 
(Octal) 

102.1 
to 

1.53~5 
(Oecim'ol) 

Octal DecimlClI 
10000· 4096· 
20000· 819::1' 
30000 - 12288 
40000 - 1638~ 
50000 • 204801 
60000 - 24576 
70000 • 28672 

3000 
to 

3777 
(Octal) 

1.531~ 
to 

204:' 
(Oeci"lol) 



.. 000 I· ,048 
10 10 

.. 777 2.5.59 
(Ocloll IDf'cimoP 

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

5000 1 2560 
to 10 

5777 3071 
(Oclol) (Decimol) 

OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued) 

0 I 2 3 4 5 6 7 0 1 2 3 

·1000 2048 2049 2050 2051 2052 2053 2054 2055 4400 2304 2305 2306 2307 
4010 2056 2057 2058 2059 2060 2061 2062 2063 4410 2312 2313 2314 2315 
4020 2064 2065 2066 2067 2068 2069 2070 2071 4420 2320 2321 2322 2323 
4030 2072 2073 2074 2075 2076 2077 2078 2079 4430 2328 2329 2330 2331 
4040 2080 2081 2082 2083 2084 2085 2086 2087 
4050 2088 2089 2090 2091 2092 2093 2094 2095 
4060 2Q96 2097 2098 2099 2100 2101 2102 2103 
4070 2104 2105 2106 2107 2108 2109 2110 2111 

4440 2336 2337 2338 2339 
445012344 2345 2346 2347 
4460 2352 2353 2354 2355 
4470 2360 2361 2362 2363 

4100 2112 2113 2114 2115 2116 2117 2118 2119 4500 2368 2369 2370 2371 
4110 2120 2121 2122 2123 2124 2125 2126 2127 4510 2376 2377 2378 2379 
4120 2128 2129 2130 2131 2132 2133 2134 2135 4520 2384 2385 2386 2387 
'4130 2136 2137 2138 2139 2140 2141 2142 2143 4~30 2392 2393 2394 2395 
4140 2144 2145 2146 2147 2148 2149 2150 2151 4540 2400 2401 2402 2403 
4150 2152 2153 2154 2155 2156 2157 2158 2159 4550 2408 2409 2410 2411 
4160 2160 2161 2162 2163 2164 2165 2166 2167 4560 2416 2417 2418 2419 
4170 2168 2169 2170 2171 2172 2173 2174 2175 4570 2424 2425 2426 2427 

4200 2176 2177 2178 2179 2180 2181 2182 2183 4600 2432 2433 2434 2435 
4210 2184 2185 2186 2187 2188 2189 2190 2191 4610 2440 2441 2442 2443 
4220 2192 2193 2194 2195 2196 219':' 2198 2199 4620 2448 2449 2450 2451 
4230 2200 2201 2202 2203 2204 2205 2206 2207 '4630 2456 2457 2458 2459 
4240 2208 2209 2210 2211 2212 2213 2214 2215 
4250 2216 2217 2218 2219 2220 2221 2222 2223 
4260 2224 2225 2226 2227 2228 2229 2230 2231 

4640 12464 2465 2466 2467 
4650 2472 2473 2474 2475 
4660 2480 2481 2482 2483 

4270 2232 2233 2234 2235 2236 2237 2238 2239 4670 2488 2489 2490 2491 

4300 2240 2241 2242 2243 2244 2245 2246 2247 4700 2.496 2497 2498 2499 
4310 2248 2249 2250 2251 2252 2253 2254 2255 4710 2504 2505 2506 2507 
4320 2256 2257 2258 2259 2260 2261 2262 2263 4720 2512 2513 2514 2515 
4330 2264 2265 2266 2267 2268 2269 2270 2271 4730 2520 2521 2522 2523 
4340 2272 2273 2274 2275 2276 2277 2278 2279 
4350 2280 2281 2282 2283 2284 2285, 2286 2287 
4360 2288 2289 2290 2291 2292 2293 2294 2295 

474012528 2529 2530 2531 
4750 2536 2537 2538 2539 
4760,2544 2545 2546 2547 

4370 2296 2297 2298 2299 2300 2301 2302 2303j - ,477012152 2553 2554 2555 

I 

0 4 5 6 7 I 0 1 2 3 

5000 2560 2561 2562 2563 2564 2565 2566 2567 540012816 2817 2818 2819 
5010 2568 2569 2570 2571 2572 2573 2574 2575 
5020 2576 2577 2578 '2579 2580 2581 ~5"82 2583

1 

5030 2584 2585 2586 2587 2588 258!1 2590 2591 
5040 2592 2593 2594 2595 2596 2597 2598 2599 
5050 2600 2601 2602 2603 2504 2605 2606 2607 

541°1282. 2825 2826 2827 
5420 2832 2833 2834 2835 
5430 2840 2841 2842 2843 
5440 2848 2849 2850 2851 
5450 2856 2857 2858 2859 

5060 2608 2609 2610 2611 2612 2613 2614 2615 5460 2864 2865 2866 2867 
5070 2616 2617 2618 2619 2620 2621 262~ 2623 5470 2872 2873 2874 2in5 

5100 2624 2625 2626 2627 2628 2629 2630 2631 5500 2880 2881 2882 2883 
5110 2632 2633 2634 2635 2636 2637 2638 2639 5510 2888 2889 2890 2891 
5120 2640 2641 2642 2643 2644 2645 2646 2647 5520 2896 2897 2898 2899 
5130 2648 2649 2650 2651 2652 2653 2654 2655 5530 2904 2905 2906 2907 
5140 2656 2657 2658 2659 2660 2661 2662 2663 5540 2912 2913 2914 2915 
5150 2664 2665 2666 2667 2668 2669 2670 2671 5550 2920 2921 2922 2923 
5160 2672 2673 2674 2675 2676 2677 2678 2679 5560 2928 2929 2930 2931 
5170 2680 2681 2682 2683 2684 2685 2686 2687 5570 2936 2937 2938 2939 

5200 2688 2689 2690 2691 2692 2693 2694 2695 5600 2944 2945 2946 2947 
5210 2696 2697 2698 2699 2700 2701 2702 2703 
5220 2704 2705 2706 2707 2708 2709 2710 2711 
5230 2712 2713 2714 2715 2716 2717 2718 2719 
5240 2720 2721 2722 2723 2724 2725 2726 2727 
5250 2728 2729 2730 2731 2732 2733 2734 2735 

561012952 2953 2954 2955 
562012960 2961 2962 2963 
5630 2968 2969 2970 297: 
5640j2976 2977 2978 2979 
5650 2984 2985 2986 2987 

5260 2736 2737 2738 2739 2140 2741 2742 2743 5660 2992 2993 2994 2995 
5270 2744 2745 2746 2747 2748 2749 2750 2751 5670 3000 3001 3002 3003 

5300 2752 2753 2754 2755 2756 2757 2758 2759 ~700 3008 3009 3010 3011 
5310 2760 2761 2762 2763 2764 2765 2766 2767 5710 3016 3017 3018 3019 
5320 2768 2769 2770 2771 2772 2773 2774 2775 5720 3024 3025 3026 3027 
5330 2776 2777 2778 2779 2780 2781 2782 2783 5730 3032 3033 3034 3035 
5340 2784 2785 2786 2787 2788 2789 2790 2791 5740 3040 3041 3042 3043 
5350 2792 2793 2794 2795 2796 2797 2798 2799 5750 3048 3049 3050 3051 
5360 2800 2801 2802 2803 2804 2805 2806 2807 5760 3056 3057 3058 3059 
5370 2808 2809 2810 2811 2812 2813 2814 2815 5770 3064 3065 3066 3067 

A3-5 

4 5 6 7 

2308 2309 2310 2311 
2316 2317 2318 2319 
2324 2325 2326 2327 
2332 2333 2334 2335 
2340 2341 2342 2343 
2348 2349 2350 2351 
2356 2357 2358 2359 
2364 2365 2366 2367 

2,372 2373 2374 2375 
2380 2381 2382 2383 
2388 2389 2390 2391 
2396 2397 2398 2399 
2404 2405 '2406 2407 
2412 2413 2414 2415 
2420 2421 2422 2423 
2428 2429 2430 243. 

2436 2437 2438 2439 
2444 2445 2446 2447 
2452 2453 2454 2455 
2460 2461 2462 24~3 
2468 2469 2470 2471 
2476 2477 2478 2479 
2184 2485 2486 2487 
2492 2493 2494 2495 

2500 2501 2502 2503 
2508 2509 2510 2511 
2516 2517 2518 2519 
2524 2525 2526 2527 
2532 2533 2534 2535 
2540 2541 2542 2543 
2548 2549 2550 2551 
2556 2557 2558 2559 

-~ 

4 :, 6 7 

2820 287.1 2822 2823 
2828 2829 2830 2831 
2836 2837 2838 2838 
2844 2845 2846 :847 
2852 2853 2854 2855 
2860 2861 2862 2863 
2868 2869 2870 2en 
2876 2877 2878 287~ 

2884 2885 2886 2887 
2892 2893 2894 2895 
2900 2901 2902 2903 
2908 2909 2910 2911 
2916 2917 2918 2919 
2924 2925 2926 2927 
2932 2933 2934 2935 
2940 2941 2942 2943 

2948 2949 2950 2951 
2956 2957 2958 2959 
2964 2965 2966 2967 
2972 2973 2974 2975 
2980 2981 2982 2983 
2988 2989 2990 2991 
2996 2997 2998 2999 
3004 3005 3006 3007 

3012 3013 3014 3015 
3020 3021 3022 3023 
3028 3029 3030 3031 
3036 3037 3038 3039 
3044 3045 3046 3047 
3052 3053 3054 3055 
3060 3061 3062 3063 
3068 3069 3070 3071 



8000 
8010 
8020 
8030 
8040 
8050 
8080 
6070 

8100 
8110 
6120 
8130 
8140 
8150 
6160 
8170 

8200 
'1210 
6220 
6230 
6240 
6250 
n80 
6270 

&300 
8310 
8320 
6330 
1340 
8350 
8360 
6370 

7000 
7010 
7020 
7030 
7040 
7050 
7060 
7070 

7100 
7110 
7120 
7130 
7140 
7150 
7160 
7170 

7200 
7210 
7220 
7230 
7240 
7250 
7280 
7270 

7300 
7310 
7320 
7330 
7340 
7350 
7380 
7370 

OCTAL-DECIMAL INTEGER CONVERSION TABLE (continued) 

'---' 

0 1 

3072 3073 
3080 3081 
3088 3089 
3096 3097 
3104 3105 
3112 3113 
3120 3121 
3128 3129 

3136 3137 
3144 3145 
3152 3153 
3160 3161 
3188 3169 
3176 3171 
3184 3185 
3192 3193 

3200 3201 
3208 3209 
3216 3117 
3224 3225 
3232 3233 
3240 3241 
3248 3249 
3256 3257 

3264 3265 
3272 3273 
3280 3281 
3288 3289 
3296 3297 
3304 3305 
3312 3313 
3320 3321 

2 

30 
30 
30 
30 

74 
82 
90 
98 
06 
14 
22 
30 

31 
31 
31 
31 

31 
31 
31 
31 
31 
31 
31 
31 

32 
32 
32 
32 
32 
32 
32 
32 

32 
32 
32 
32 
32 
33 

38 
46 
54 
62 
70 
78 
86 
94 

02 
10 
18 
26 
34 
42 
50 
58 

66 
74 
82 
90 
98 
06 

331 4 
22 33 

3 

3075 
3083 
3091 
3099 
3107 
3115 
3123 
3131 

3139 
3147 
3155 
3163 
3171 
3179 
3187 
3195 

3203 
3211 
3219 
3227 
3235 
3243 
3251 
3259 

3267 
3275 
3283 
3291 
3299 
3307 
3315 
3323 

-------
0 2 3 

3584 3585 3586 3587 
3592 3593 3594 3595 
3600 3601 3602 3603 
3608 3609 3810 3611 
3616 3617 3618 3619 
3624 3625 3626 3627 
3632 3633 3634 3635 
3640 3641 3642 3643 

3648 3649 3650 3651 
3656 3657 3658 3659 
3664 3665 3666 3667 
3872 3673 3674 3675 
3680 3681 3682 3683 
3688 3689 3690 3691 
3696 3697 3698 3699 
3704 3705 3706 3707 

3712 3713 3714 3715 
3720 3721 3722 3723 
3728 3'l29 3730 3731 
3738 3737 3738 3139 
3744 3745 3746 3747 
3752 3753 3754 3755 
n80 3761 3782 3763 
3788 3769 3770 3771 

3776 3777 3778 3779 
3784 3785 3786 3787 
3792 3793 3794 37515 
~8oo 3801 3802 3803 
3808 3809 3810 3811 
3818 3817 3818 3819 
3824 3825 3826 3827 
3832 3833 3834 3835 

4 5 6 

3076 3077 3078 
3084 3085 3086 
3092 3093 3094 
3100 3101 3102 
3108 3109 3110 
3116 3117 3118 
3124 3125 3126 
3132 3133 3134 

3140 3141 3142 
3148 3149 3150 
3156 3157 3158 
3164 3165 3166 
3172 3173 3174 
3180 3181 3182 
3188 3189 3190 
3196 3197 3198 

3204 3205 3206 
3212 3213 3214 
3220 3221 3222 
3228 3229 3230 
3236 3237 3238 
3244 3245 3246 
3252 3253 3254 
3260 3261 3262 

3268 3269 3270 
3276 3277 3278 
3284 3285 3286 
3292 3293 3294 
3300 3301 3302 
3308 3309 3310 
3316 3317 3318 
3324 3325 3326 

4 5 6 

3588 3589 3590 
3596 3597 3598 
3604 3605 3606 
3612 3613 3614 
3620 3621 3622 
3628 3629 3630 
3636 3637 3638 
3644 3645 3646 

3652 3653 3654 
3660 3661 3662 
3668 3669 3670 
3676 3677 3678 
3684 3685 3686 
3692 3693 3694 
3700 3701 3702 
3708 3709 3710 

3716 3717 37 18 
3724 3725 3726 
3732 3733 3734 
3740 3741 3742 
3748 3149 3750 
3758 3757 3758 
3764 3765 3766 
3772 3773 3774 

3780 3781 3782 
3788 3789 3790 
3796 3797 3798 
3804 3805 3806 
3812 3813 3814 
3820 3821 3822 
3828 3829 3830 
3836 3837 3838 

7 0 1 2 3 4 5 6 7 

3079 &400 3328 3329 3330 3331 3332 3333 3334 3335 
3087 6410 3336 3337 3338 3339 3340 3341 3342 3343 
3095 &420 3344 3345 3346 3347 3348 3349 3350 335J 
3103 6430 3352 3353 3354 3355 3356 3357 3358. 3359 
3111 &440 3360 3361 3362 3363 3364 3365 3366 3367 
3119 6450 3368 3369 3370 3371 3372 3373 3374 3375 
3127 6460 3376 3377 3378 3379 3380 3381 3382 3383 
3135 6470 3384 3385 3386 3387 3388 3389 3390 339J 

~143 6500 3392 3393 3394 3395 3396 3397 3398 3399 
3151 6510 3400 3401 3402 3403 3404 3405 3406 3407 
3159 &520 3408 3409 3410 3411 3412 3413 3414 3415 
3167 6530 3416 3417 3418 3419 3420 34·21 3422 3423 
3175 6540 3424 3425 3426 3427 3428 3429 3430 3431 
3183 6550 3432 3433 3434 3435 3436 3437 3436 3439 
3191 6560 3440 3441 3442 3443 3444 3445 3446 3447 
3199 6570 3448 3449 3450 3451 3452 3453 3454 3455 

3207 15600 3456 3457 3458 3459 3460 3461 3462 3463 
3215 6610 34&4 3465 3466 3467 3468 3469 3470 3471 
3223 6620 3472 3473 3474 3475 3476 3477 3478 3479 
3231 6630 3480 3481 3482 3483 3484 3485 3486 3487 
3239 6640 3488 3489 3490 3491 3492 3493 3494 3495 
3247 6650 3496 3497 3498 3499 3500 3501 3502 3503 
3255 6660 3504 3505 3506 3507 3508 3509 3510 3511 
3263 6670 3512 3513 3514 3515 3516 3517 3518 3519 

3271 6700 3520 3521 3522 3523 3524 3525 3526 3521 
3279 6710 3528 3529 3530 3531 3532 3533 3534 3535 
3287 6720 3526 3537 3538 3539 3540 3541 3542 3543 
3295 6730 3544 3545 3546 3547 3548 3549 3550 3551 
3303 6740 3552 3553 3554 3555 3556 3557 3558 3559 
3311 675'0 3560 3561 3562 3563 3564 3565 3566 35&7 
3319 6760 3568 3569 3570 3571 3572 3573 3574 3575 
3327 6770 3576 3577 3578 3579 3580 3581 3582 3583 

L.~ 

7 0 1 2 3 4 5 6 7 

3591 7400 3840 3841 3842 3843 3844 3845 3846 3847 
3599 7410 3848 3,849 3850 3851 3852 3853 3854 3855 
3607 7420 3856 3857 3858 3859 3860 38&1 3862 3863 
3615 7430 3864 3865 3866 38&7 3868 3869 3870 3871 
3623 7440 3872 3873 3874 3875 3876 3877 3878 3879 
3631 7450 3880 3881 3882 3883 3884 3885 3886 3887 
3639 7460 3888 3889 3890 3891 3892 3893 3894 3895 
3647 7470 3896 3897 3898 3899 3900 3901 3902 3903 

3655 7500 3904 3905 3906 3907 3908 3909 3910 3911 
3663 7510 3912 3913 3914 3915 3916 3917 3918 3919 
3671 7520 3920 3921 3922 3923 3924 3925 3926 3927 
3679 7530 3928 3929 3930 3931 3932 3933 3934 3935 
3687 7540 3936 3937 3938 3939 3940 3941 3942 3943 
3695 7550 3944 3945 3946 3947 3948 3949 3950 395R 
3703 7560 3952 3953 3954 3955 3956 3957 3958 3959 
3711 7570 3960 3961 3962 3963 3964 3965 3966 3967 

3719 7600 3968 3969 3970 3971 3972 3973 3974 3975 
3727 7610 3976 3977 3978 3979 3980 3981 3982 3983 
3735 7620 3984 3985 3986 3987 3988 3989 3990 3991 
3743 7630 3992 3993 3994 3995 3996 3997 3998 3999 
3751 7640 4000 4001 4002 4003 4004 4005 4006 4007 
3759 7650 4008 4009 4010 4011 4012 4013 4014 4015 
3767 7660 4016 4017 4018 4019 4020 4021 '022 4023 
3775 7670 4024 4025 4026 4027 4028 4029 4030 4031 

3783 7700 4032 4033 4034 4035 4036 4037 4038 4039 
3791 7710 4040 4041 4042 4043 4044 4045 4046 4047 
3799 7720 4048 4049 4050 4051 4052 4053 4054 4055 
3807 7730 4056 4057 4058 4059 4060 4061 4062 4063 
3815 7740 4064 4065 4066 4067 4068 4069 4070 4071 
3823 7750 4072 4073 4074 4075 4076 4077 4078 4079 
3831 7760 4080 4081 4082 4083 4084 4085 4086 4087 
3839 7770 4088 4089 4090 4091 4092 4093 4094 4~5 
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OCTAL-DECIMAL FRACTION CONVERSION TABLE 

OCTAL DEC. OCTAL DI::C • OCTAL DEC. OCTAL m:c. 

.000 .000000 .100 • 125000 .200 .250000 .300 .375000 

.001 .001953 • 101 · 126953 .201 .251!l53 .301 .37G953 

.002 · (f03906 .102 · 128906 .202 .253!l06 .302 • 37890r. 

.003 .005859 .103 .130859 .203 .255859 .303 .380859 

.004 .007812 .104 · 132812 .204 .25i812 .304 .382812 

.005 .009765 .105 .134765 .205 .259765 . .305 .384765 

.006 .011718 .106 • 136718 .206 .261718 .306 .386718 

.007 .013671 .107 .138671 .207 .263671 .307 .388671 

.010 .015625 .110 .140625 .210 .265625 .310 .390625 

.011 .017578 .111 • 142578 .211 .267578 .311 .392578 

.012 .019531 .112 • 144531 .212 .269531 .312 .394531 

.013 .021484 .113 .146484 .213 .271484 .313 .396484 

.014 .023437 .114 .148437 .214 .273437 .314 .398437 

.015 .025390 .115 • 150390 .215 .275390 .315 .400390 

.016 .027343 .116 .152343 .216 .277343 .316 .402343 

.017 .029296 .117 • 154296 .217 .279296 .317 .404296 

.020 .031250 .120 .156250 .220 .281250 .320 .406250 

.021 .033203 • 121 .158203 .221 .283203 .321 .408203 

.022 .035156 .122 .160156 .222 .285156 .322 .410156 

.023 .037109 .123 .162109 .223 .287109 .323 .412109 

.024 .039062 .124 .164062 .224 .289062 .324 .414062 

.025 .041015 .125 .166015 .225 .291015 .325 .416015 

.026 .042968 .126 • 167968 .226 .292968 .326 .417968 

.027 .044921 .127 .169921 .227 .294921 .327 .419921 

.030 .046875 .130 · l71875 .230 .296875 .330 .421875 

.031 .048828 · 131 .173828 .231 .298828 .331 .423828 

.032 .050781 .132 .175781 .232 .300781 .332 .426781 

.033 .052734 .133 • 117734 .233 .302734 .333 .427734 
,034 .054687 .134 .179687 .234 .304687 .334 .429687 
,035 .056640 .135 .181640 .235 .306640 .335 .431640 
.036 .058593 .136 .183593 .236 .308593 .336 .433593 
.037 .060546 .137 · 185546 .237 .310546 .337 .435546 

.040 .062500 .140 · 187500 .240 .312500 .340 .437500 

.041 .064453 · 141 · 189453 .241 .314453 .341 .439453 

.042 .066406 .142 .191406 .242 .316406 .342 .441406 

.043 .068359 .143 · 193359 .243 .318359 .343 .443359 

.044 .070312 .144 .195312 .244 .320312 .344 .445312 

.045 .072265 .145 .197265 .245 .322265 .345 .447265 

.046 .074218- · 146 .199218 .246 .324218 .346 .449218 

.047 .076171 .147 . .201171 .247 .326171 .347 .451171 

.050 .078125 .150 .203125 .250 .328125 .350 .453125 

.051 .080078 .151 .205078 .251 .330078 .351 .455078 

.052 .082031 .152 .207031 .252 .332031 .352 .457031 

.053 .083984 .153 .208984 .253 .333984 .353 .458984 

.054 .085937 .154 .210937 .254 .335937 .354 .460937 

.055 .087890 .155 .212890 .25.5 .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 .416562 

.065 .103515 .165 .228515 .265 .353515 .365 .478515 

.066 · 105468 .166 .230468 .266 .355468 .366 .460468 

.067 .107421 .167 .232421 .267 .357421 .367 .482421 

.070 .109375 .170 .234375 .270 .359375 .370 .484375 

.071 .111328 • 171 .236328 .271 .361328 .371 .486328 

.072 .113281 .172 · 238281 .272 .363281 .372 .4882~1 

.073 .115234 .173 .240234 .273 .365234 .373 .490234 

.074 • 117187 .174 .242187 .274 .367187 .374 .492187 
,075 .119140 .175 .244140 .275 .369140 .375 .494140 
.076 .121093 .176 .246093 .276 .371093 .376 .496093 
.077 • 123046 .177 .248046 .277 .373046 .377 .498046 
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OCTAL-DECIMAL FRACTION CONVERSION TABLE (continued) 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC. 

.000000 .000000 .000100 .0002" .000200 .000488 .000300 .000732 

.000001 .000003 .000101 .000241 .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 .000501 .000305 ,000151 

.000006 .000022 .000106 .000261 .000206 ,000511 ,000306 .000755 

.000007 ,000026 ,000107 ,000210 ,000201 ,000514 ,000301 ,000159 

,000010 .000030 ,000110 ,000214 ,000210 ,000518 ,000310 ,000162 
,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 .000178 
,000015 ,000049 .000115 .000293 .000215 ,000531 .000315 .000782 
.000016 ,000053 .000116 ,0,00291 ,000216 ,000541 .000316 ,000785 
,000011 ,000057 .000117 .000301 ,000211 .000545 .000311 ,000789 

,000020 ,000061 .000120 .000305 .000220 .000549 .000320 .000793 
.000021 .000064 .000121 ,000308 .000221 .000553 ,000321 ,000791 
.000022 .000068 .000122 .000312 ,000222 .000556 .000322 .000801 
.000023 ,000072 .000123 .000316 ,000223 .000560 .000323 ,000805 
,000024 .000076 .000124 .000320 .000224 ,000564 .000324 ,000808 
.000025 .000080 .000125 .000324 .000225 .000568 .000325 .000812 
.000026 .000083 .000126 .000328 .000226 ,000572 .000326 ,000816 
,000021 ,000081 .000127 .000331 .000227 .000576 .000321 .000820 

.000030 .000091 .000130 .000335 .000230 .000579 .000330 ,000823 

.000031 .000095 .000131 .000339 .000231 .000583 .000331 ,000821 

.000032 .000099 .000132 .000343 .000232 .000581 .000332 , 000831 

.000033 .000102 .000133 .000341 .000233 ,000591 .000333 ,000835 
,000034 .000106 .000134 .000350 .000234 .000595 ,0003.34 .000839 
.000035 .000110 .000135 .000354 ,000235 .000598 .000335 .000843 
.000036 ,000114 ,000136 .000358 .000236 .000602 .000336 ,000846 
.000031 .000118 .000131 .000362 .000231 .000606 .000331 .000850 

.000040 .000122 .000140 .000366 .000240 .000610 .000340 ,000854 

.000041 .000125 ,000141 .000310 .000241 ,000614 .000341 ,000858 

.000042 ' ,000129 .000142 .000373 .000242 .000617 .000342 ,000862 
,000043 .000133 .000143 .00031T .000243 ,000621 .000343 .00,0865 
.000044 .000137 .000144 ,000381 .000244 ,000625 .000344 .000869 
.000045 .000141 .000145 .000385 .000245 ,000629 .000345 ,000873 
.000046 .000144 ,000146 ,000389 .000246 ,000633 .000346 ,000877 
• (\00047 .000148 .000141 ,000392 .000241 ,000631 .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 .000111 .000155 .000415 .000255 .000659 .000355 .000904 
,000056 ,000115 .000156 .000419 .000256 .000663 ,000356 ,000907 
,000057 .000119 .• 000151 .000423 .000257 .000661 .0003S1 .000911 

.000060 .000183 .000160 .000427 .000260 ,000611 .000360 .000915 

.000061 .000186 .000161 .00M31 .000261 .000675 .000361 ,000919 

.000062 .000190 .000162 .000434 .000262 .000679 .000362 .000923 
,000063 .000194 .000163 .000438 .000263 .000682 .000363 .000926 
,000064 .000198 .000164 .000442 .000264 ,000686 .000364 .000930 
.000065 .000202 .000165 ,000446 .000265 ,000690 ,000365 .000934 

.000066 .000205 .000166 .000450 .000266 .000694 ,000366 ,000938 

.000061 .000209 .000167 .000453 .000267 .000698 .000367 .000942 

.000070 ,000213 .000170 ,000457 .000270 .000701 ,000370 ,000946 

.000,011 .000211 .000111 ,000461 .000211 .000705 ,000311 ,000949 

.000072 .000221 .000172 .000465 .000272 .000709 .000372 .000953 

.000073 .000225 .000173 .000469 .000273 .000113 .000373 ,000957 
,000074 .000228 .00017" ,OOM73 .000274 .000117 .000374 .000961 
,000075 .000232 .000175 .000476 .000275 .000720 .000375 .000965 
.000076 .000236 .000176 .000480 .000276 .000724 .000316 .000968 
.000077 .000240 .000177 .000484 .000271 .000728 .000377 .000972 
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OCTAL-DECIMAL FRACTION CONVERSION TABLE (continued) 

OCTAL DEC. OCTAL DEC. OCTAL DEC. OCTAL DEC • 

.000 .. 00 • 000976 .000500 .001220 .000600 .001464 .000700 .001708 

.000401 .000980 .000501 .001224 .000601 .001468 .000701 .001712 

.000402 .000984 .000502 .001228 .00060'2 .001472 .000702 .001716 

.000403 .000988 .000503 .001232 .000603 .001476 .000703 .001720 

.000404 .000991 .000504 .001235 .000604 .001480 .000704 .001724 

.000405 .000995 .000505 .001239 .000605 .001483 .000705 .001728 

.000406 .000999 .000506 .001243 .000606 .001487 .000706 .001731 

.000407 .001003 .000507 .001247 .000607 .001491 .000707 .001735 

.000410 .001007 .000510 .001251 .000610 .001495 .000710 .001739 

.000411 .001010 .000511 .001255 .000611 .001499 .000711 .001743 

.000412 .001014 .000512 .001258 .000612 .001502 .000712 .001747 

.000413 .001018 .000513 .001262 .000613 .001506 .000713 .001750 

.000414 .001022 .000514 .001266 .000614 .001510 .000714 .001754 

.000415 .001026 .000515 .001270 .000615 .001514 .000715 .001758 

.000416 .001029 .000516 .001274 .000616 .001518 .000716 .001762 

.000 .. 17 .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 

.000U3 .001049 .000523 .001293 .000623 .001537 .000723 .001781 

.000424 .001052 .000524 .001296 .000624 .001541 .000724 .001785 

.000425 .001056 .000525 .001300 .000625 .001544 .000725 .0017!l9 

.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 

.000 .. 32 .001075 .000532 .001319 .000632 .001564 .000732 .001808 

.000433 .001079 .000533 .001323 .000633 .001567 .00CJ733 .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 

.000«0 • 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 • 0'01354 • 000643 .001598 • 000743 .001842 
.000444 .001113 .000544 .001358 • 000644 .001602 • 000744 .001846 
• 000446 • 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 • Q00653 .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 .000660 .001647 .000760 .001892 

.000461 .001163 .000561 .001407 .000661 .001651 .000761 .001895 

.000 .. 62 .001167 .000562 .001411 .000662 .001655 .000762 .001899 

.000463 .001171 .000563 .001415 .000663 .001659 .000763 .001903 

.000464 .001174 .000564 .001419 000664 .001663 .000764 .001907 

.000 .. 65 .001178 .000565 .001422 .000665 .001667 .000765 .001911 

.000466 .001182 .000566 .001426 ,000666 .001670 .000766 .001914 

.000467 .001186 .000567 .001430 000667 .001674 .000767 .001918 

.000"70 • 001190 .000570 .001434 ,:;Q0670 .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 .00120~ .000574 .001449 .000674 .001693 • 000774 .001937 

.000475 .001209 .000575 .001453 .000675 .001697 .000775 .001941 

.000476 .001213 .000576 .001457 .000676 .0017.Dl .000776 .001945 

.000477 .001216 .000577 .001461 .000677 .001705 .000777 .001949 
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