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ATTENTION 

SPACE BAR 

Figure 5-2. System Console Keyboard (Serial Numbers 205 and Above and UNIVAC 9480 System) 

Table 5-1. System Console Printer Controls, Indicators, and Keys (Part 1 of 2) 

Control/Indicator Function 

Typewrite These keys are arranged in standard typewriter fashion and 
keys include alphanumeric and symbolic functions. These are the 

keys for message composition. As a key is pressed, the character 
(uppercase or lowercase depending on shift key) is printed. 

EOMET, ® For serial numbers 100 through 204: when pressed indicates 
key end of message with ET printout. For serial numbers 205 and 

above: when pressed indicates end of message with ® printout. 

ATTENTION When pressed, indicator lights and sets the attention status 
momentary contact bit when a subsystem control becomes available. Indicator is 
switch/indicator extinguished (cleared) when status bit is accepted by the 
(white) channel. 

DELETE When pressed, sets unit exception status code and terminates 
momentary contact the read operation. Unit exception sta.tus indication is the 
switch result of an incorrect keyin. 
(white) 

READ Serial numbers 100 through 204 only: indicator lights when the 
indicator subsystem control holds a read commantl. 
(green) 

HOME Serial numbers 205 and above only : when pressed, activates the 
momentary contact paper feed mechanism; paper advances to next home position. 
switch 
(white) 

5- 2 
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CARRIAGE 
RETURN 

SHIFT KEY 
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Table 5-1. System Console Printer Controls, Indicators, and Keys (Part 2 of 2) 

Control/Indicator 

INTERLOCK 
indicator 
(red) 

PRINT CHECK 
indicator 
(red) 

FORMS END 
indicator 
(red) 

5.2. 1. Keyboard 

Function 

Serial numbers 205 and above: a backlit indicator that lights 
when printer casework is opened. 

If a read or write operation is in progress at the time the 
printer casework is opened, the operation will be terminated 
when the multiplexer channel acknowledges a subsequent data 
request. The UNIT CHECK signal is returned with the DEVICE 
END and CHANNEL END signals. Newly addressed read or 
write commands are not accepted; the UNIT CHECK signal is 
returned as initial selection status information. Sense bit 1, 
intervention required, is set to 1 for this condition. 

The attention status bit is set when the casework is closed 
and the subsystem control is, or becomes, available. This status bit 
is sent to the channel regardless of any preceding status 
sequence. 

Serial numbers 205 and above only: a backlit indicator that 
lights when the printer activator fuse is blown and the acti
vator does not operate. 

If a read or write operation is in progress during the time 
this fuse blows, the operation will be terminated when the 
channel acknowledges a subsequent data request. The UNIT 
CHECK signal is returned with the DEVICE END and CHANNEL 
END signals. Newly addressed read or write commands are not 
accepted; the UNIT CHECK signal is returned as initial 
selection status information. Sense bit 3 (equipment check) 
is set to 1 for this condition. 

Serial numbers 205 and above only: a backlit indicator that 
lights when two inches of paper remain in the printer. 

The UNIT CHECK signal is returned as initial selection 
status information for newly addressed read or write commands. 

Sense bit 1 (intervention required) is set to 1 for this condi
tion. This operation does not terminate a read or write opera
tion that is in progress; the UNIT CHECK signal is not 
returned with the DEVICE END or CHANNEL END signals. 

The keyboards generate 8-bit EBCDIC character codes. Each code is transferred to the control with an uppercase or 
lowercase STROBE signal. The characters and their corresponding codes are listed in Table 5-2. 

When the control receives a read command, the keyboard transmits characters to the printer and the channel in an 
online mode, or to the printer only in an'offline mode. Once the control has received a character, another character 
is not accepted until the first is printed. 

When the end-of-message (EOM ®) key is pressed, the EOM characterE,-(serial numbers 100 through 204) is printed, 
or the graphic symbol ® (serial numbers 205 and above) is printed. Even though an upper/lowercase shift key is 
provided, all lowercase characters of single-character-marked keys are printed in uppercase characters. 

5-3 
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Table 5-2. Keyboard Character Coding (Serial Numbers 205 and Above) 

Code 
EBCDIC Special Graphic 

0123 4567 Character Symbol Definition 

1100 0001 A 

1100 0010 B 
1100 0011 C 
1100 0100 D 
1100 0101 E 
1100 0110 F 
1100 0111 G 
1100 1000 H 
1100 1001 I 
1101 0001 J 
1101 0010 K 
1101 0011 L 
1101 0100 M 
1101 0101 N 
1101 0110 0 
1101 0111 P 
1101 1000 Q 

1101 1001 R 
1110 0010 S 
1110 0011 T 
1110 0100 U 
1110 0101 V 

1110 0110 W 
1110 0111 X 
1110 1000 Y 
1110 1001 Z 
1111 0000 0 
1111 0001 1 
1111 0010 2 

1111 0011 3 
1111 0100 4 
1111 0101 5 
1111 0110 6 
1111 0111 7 
1111 1000 8 
1111 1001 9 
0100 1010 [ Left bracket 
0100 1011 Period or decimal point 
0100 1100 < Less than 
0100 1101 ( Left parenthesis 
0100 1110 + Plus 

0100 1111 I Logical OR 
0101 0000 & Ampersand 
0101 1010 1 Right bracket 
0101 1011 $ Dollar 
0101 1100 * Asterisk 
0101 1101 ) Right parenthesis 
0101 1110 Semicolon 
0101 1111 I Logical NOT 
0110 0000 Minus or hyphen 
0110 0001 / Slash 
0110 1011 Comma 
0110 1100 % Percent 
0110 110 - Underscore 
0110 1110 > Greater than 
0110 1111 ? Question 
0111 10'0 : Colon 
0111 1011 # Number 
0111 1100 @ At 
0111 1101 Prime or apostrophe 
0111 1110 = Equal 
0111 1111 " Quotation 
0100 0000 (Sp) Space 
0010 0101 (LF) Line feed 
0000 1101 (CR) Carriage return 
0011 0111 ® End-of-message (EOM) 
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5.2.2. Printer 

The printer used with serial numbers 100 through 204 processors normally prints 10 characters per second on 8 
1/2-inch friction-feed roll paper. EBCDIC-coded information from the processor and keyboard is converted to an 
altered ASCII by the control and is transmitted to the printer in a bit-serial sequence. The printer, designed to accept 
standard ASCII character, is modified to accept the altered code. This modification requires the rearrangement of 
characters on the printer as shown in Table 5-3. 

For processors with serial numbers 205 and above, the code wheel is the EBCDIC font (Table 5-2) and prints 25 
characters per second. 

Table 5-3. Printer Character Coding (Serial Numbers 100 to 204 (Part 1 of 2) 

Code 
ASCII Modified Special Graphic 

Bits Character Symbol Definition ASCII 
0123 4567 Character 

1100 0001 A A 
1100 0010 B B 
1100 0011 C C 
1100 0100 D D 
1100 0101 E E 
1100 0110 F F 
1100 0111 G G 
1100 1000 H H 
1100 1001 I I 
1101 0001 Q J 
1101 0010 R K 
1101 0011 S L 
1101 0100 T M 
1101 0101 U N 
1101 0110 V 0 
1101 0111 W P 
1101 1000 X Q 

1101 1001 Y R 
1010 0010 " Quotation S 
1010 0011 # Number T 
1010 0100 $ Dollar U 
1010 0101 % Percent V 
1010 0110 & Ampersand W 
1010 0111 Prime or apostrophe X 
1010 1000 ( Left parenthesis Y 
1010 1001 ) Right parenthesis Z 
1011 0000 0 0 
1011 0001 1 1 
1011 0010 2 2 
1011 0011 3 3 
1011 0100 4 4 
1011 0101 5 5 
1011 0110 6 6 
1011 0111 7 7 
1011 1000 8 8 
1011 1001 9 9 
1100 1010 J [ 

1100 1011 K 
1100 1100 L < 
1100 1101 M ( 

1100 1110 N + 
1100 1111 0 I 
1101 0000 P & 
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Table 5-3. Printer Character Coding (Serial Numbers 100 to 204 (Part 2 of 2) 

Code 
ASCII Special Graphic 

Bits 
0123 4567 Character Symbcl Definition 

1101 1010 Z 
1101 1011 l1- End-of-message (EOM) 
1101 1100 I Logical NOT 
1101 1101 [ Left bracket 
1101 1110 I Logical OR 
1101 1111 - Underscore 
1010 0000 (Sp) Space 
1010 0001 ] Right bracket 
1010 1011 + Plus 
1010 1100 , Comma 
1010 1101 Minus or hyphen 
1010 1110 Period or decimal point 
1010 1111 I Slash 
1011 1010 : Colon 
1011 1011 ; Semi colon 
1011 1100 < Less than 
1011 1101 = Equal 
1011 1110 > Greater than 
1011 1111 ? Question 
1100 0000 @ At 
1000 1010 (LF) Line feed 
1000 1101 (CR) Carriage return 
1010 1010 * Asterisk 

NOTE: 

The characters used with ASCII are replaced with the corresponding characters for using 
modified ASCII. 

Modified 
ASCII 

Character 

] 

$ 
* 
) 

; 

I 

I 

% 
-
> 
? 
: 
# 
@ 
, 

= 

" 
SP 
LF 
CR 

l1-

Figure 5-3 shows the transfer sequence for each character transmitted to the printer. Each unit of time is 9.09 
milliseconds (205 and above), 22.63 milliseconds (100 through 204). Each character is preceded by a start bit. Two 
stop bits follow to ensure sychronization. The eighth bit of the character is always 1 in ASCII. The printer interprets 
three nonprinting functions: carriage return (CR), line feed (LF), and space (SP). The CR and LF functions must be 
inserted by the program to prevent overprinting. To ensure that a character is not printed while the carriage is 
returning, the LF function must follow the CR function. Characters are sent to the printer at a maximum rate of one 
per 100 milliseconds. The time required for the printer to execute the LF and CF functions and to transfer each 
character: 

• Line feed 

• Carriage return 

• Character (or space function) 

33 milliseconds 

135 milliseconds (from end of a 75-character line) 
100 milliseconds (from end of a 50-character line) 

100 milliseconds 

5-6 
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BIT BIT BIT BIT BIT BIT BIT BIT 
START 2 3 4 5 6 7 8 STOP STOP 

~ 

EACH ~ 9.09 MILLISECONDS (SERIAL NUMBERS 
205 AND ABOVE) 

22.63 MILLISECONDS (SERIAL NUMBERS 
100 THROUGH 204) 

Figure 5-3. Character Transfer Sequence 

The printer used with serial numbers 205 and above processors provides a control with the capability of translating 
EBCDIC-coded data bytes to interface signals required by the printer. The arrangement of the font on the print 
wheel is shown in Table 5-4. This printer interprets two nonprinting functions: carriage return (CR) and line feed 
(LF). No special order in the interpretation of these functions is necessary to ensure proper printer operation. 

Table 5-4. Serial Arrangement of Font on Printer 

ASCII Special Graphic ASCII Special Graphic 
Character Symbol Definition Character Symbol Definition 

A Space I Slash 

B T 
C U 
D V 
E W 
F X 
G y 

H Z 

I ET or® End-of-message (EOM) 

d Cent Comma 
Period or decimal point % Percent 

< Less than - Underscore 
( Left parenthesis > Greater than 

+ Plus ? Question 
I Vertical bar 0 Zero I 

& Ampersand 1 

J 2 
K 3 
L 4 
M 5 
N 6 
0 7 
P 8 
Q 9 
R : Colon 
! Exclamation # Number 
$ Dollar @ At 

* Asterisk Prime or apostrophe 
) Right parenthesis = Equal 

; Semicolon " Quotation 
--, OR 

Minus or hyphen 
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The carriage returns automatically and the paper advances one line when the carriage reaches the right margin. The 
right margin switch is enabled when the carrjage advances to the right of the nth + 2 column, where n is the 
maximum number of printed columns on the selected paper stock. Requests to transfer data are held until the 
carriage retu rns to the left margin stop. Automatic carriage return is not indicated to the program. 

5.2.3. Command Codes 

The console control responds to the commands listed in Table 5-5. When a subsystem control is available and is 
online, it accepts a command byte with odd parity. 

Table 5-5. Command Codes 

Bit Position 

Command P 0 1 2 3 4 5 6 7 

Test-I/O P D D D D 0 0 0 0 

Sense P D D D D 0 1 0 0 

Write P D D D D D D 0 1 

Read P D D D D D D 1 0 

Data-hold P D D D D 1 1 1 1 

No-operation P D D D D 0 0 1 1 

Select-shared-address P D D D D 1 0 1 1 

Select-nonshared-address P D D D D 0 1 1 1 

Illegal-command P D D D D 1 D 0 0 

NOTES: 

1. D denotes noninterpreted bit. 

2. P denotes odd parity bit. 

• Test-I/O (DODD 0000) 

The control presents all pending status or zero status indication to the channel. The status register in the 
control is cleared when the status byte is accepted by the channel. 

• Sense (DODD 0100) 

The control presents one byte of sense information to the channel. (This information is not cleared by the 
sense command.) This command is used in conjunction with the data hold command in performing a data 
turnaround operation. The first sense command after the data hold command causes the control to return the 
data turnaround data byte and reset the control. Further sense commands return the sense information. 

• Write (DODD 0001) 

The write command conditions the control to request data from the channel, modify it, and send it to the 
printer. 

5-8 
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• Read (DDDD DDl 0) 

The read command conditions the control to accept data from the keyboard. The data byte presented to the 
channel is printed after SERVICE OUT is received for SERVICE IN. 

• Data-hold (DDDD 1111) 

This is a control command that conditions the control to request one byte of data and store it without 
printing. Th is byte is returned in response to the first sense command. Read and write commands sent to the 
control before the turnaround data has been returned resets the control to execute a sense command in the 
normal manner. The data hold command has to be reinitiated to set up the data turnaround operation. 

• No-Operation (DDDD 0011) 

This is an immediate control command. The control returns CHANNEL END and DEVICE END for the initial 
selection sequence (ISS) without taking any action at the device. 

• Select-shared-address (DDDD 1011) 

This is an immediate control command that conditions the control to recognize and return 1000 DDDD for an 
address. 

• Select-nonshared-address (DDDD 0111) 

This is an immediate control command that conditions the control to recognize and return 00000000 for an 
address. The control continues to recognize address 1000 DDDD in the nonshared mode, where D in the 
address denotes noninterpreted bits. 

• Illegal-command (DDDD 1 DOD) 

This command causes the control to reject the command by setting unit check status and command reject 
sense. 

5.2.4. Status Codes 

The control generates status information when unusual or ending conditions are detected in an operation, or when 
other conditions necessitate attention from the program. The status codes are listed in Table 5-6. 

Table 5-6. Status Codes 

Bit Position 

Status P 0 1 2 3 4 5 6 7 

Attention P 1 0 0 D D D D D 

Busy P D 0 0 1 D D D D 

Channel end P D 0 0 D 1 D D D 

Device end P D 0 0 D D 1 D D 

Unit check P D 0 0 D D D 1 D 

Unit exception P D 0 0 D D D D 1 

NOTES: 

1. D denotes a status bit that also may be set in the status byte. 

2. P denotes odd parity bit. 



8080 UNIVAC 9400/9480 SYSTEMS 5-10 
U P.NUMBER PAGE REVISION PAGE 

• Attention (1000 DODD) 

This is an unsolicited status code that is set by pressing the console ATTENTION switch. It can be set and held 
any time the control is online, but is presented to the channel only when the control is available. Attention 
status indicates to the program that the operator has requested a read command. It normally is presented by 
itself. 

• Busy (0001 DODD) 

This code is set and returned for ISS status for all commands, except test-I/O, if the control is executing a 
previous command or has pending status. 

• Channel end (0000 1 DOD) 

Th is code always is generated with device end status. 

• Device end (0000 01 DO) 

This code is generated when the control detects ending conditions. The conditions occur when: 

data transfers are terminated, except if they are terminated by an ISS; 

unit check status conditions are detected, except during ISS; or if unit exception is set; or 

the command is immediate; device end is returned for ISS status. 

• Unit check (0000 001 D) 

This code indicates that the control has detected an unusual condition that is detailed by the information 
available to a sense command. It is set when. 

the control is available and the presented command has even parity, or when it is an illegal command; or 

the data byte sent to the control for data hold or write has even parity. 

Unit check immediately terminates the data transfer operation; it causes the command to be rejected during 
ISS. 

• Unit exception (0000 0001) 

This code is generated when the console DELETE switch is pressed. This status condition can be set only when 
the control holds a read command. Unit exception immediately terminates the read operation and prevents 
further characters from being entered through the keyboard until a new read command is issued. 

All status bits, except device end and channel end, are suppressible. Device end and channel end are suppressible 
only if they have been stacked. 
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5.2.5. Sense Codes 

The control detects the sense conditions defined in Table 5-7. 

Table 5-7. Sense Byte Codes 

Bit Position 

Sense p 0 1 2 3 4 5 6 7 

Command reject P 1 0 0 0 0 0 0 0 

Bus check P 0 0 1 0 0 0 0 0 

Intervention * P 0 1 0 0 0 0 0 0 
required 

Equipment* P 0 0 0 1 0 0 0 0 
check 

*For printers with serial numbers 205 and above only. 

NOTES: 

1. 0 denotes a sense bit that also may be set in the sense byte. 

2. P denotes odd parity bit. 

• Command reject (1000 0000) 

This code is set if the command code is illegal; the command code byte parity must be odd, and the control 
must be in the available state before command reject is sensed. 

• Bus check (00100000) 

This code is set if the bus out data byte (for write or data hold) has even parity, or if the command code byte 
has even parity. 

• I ntervention required (01 DO 0000) 

This code is set to indicate that only a limited amount of paper left in the printer or that its casework (access 
panel) is open. 

• Equipment check (0001 0000) 

This code is set to indicate that the printer actuator fuse is defective. 

The sense byte is not reset or changed by the sense, test-liD, no-operation, or the other immediate control 
commands. It is cleared by the write, read, and data-hold commands. 
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5.2.6. Operating Characteristics 

5.2.6.1. Interface 

The control unit is connected to the multiplexer-I/O channel interface and operates in byte-multiplex mode; that is, 
it receives or transmits one 8-bit data byte then releases the channel. This mode of operation continues until the data 
transfer is completed. 

The control unit is defined to be the lowest priority control on the multiplexer-I/O interface. 

5.2.6.2. Initial Selection Sequence 

The action taken by the control unit to an ISS depends upon its current state: 

• Offline 

The control unit generates the SELECT OUT signal and takes no further action. 

• Online 

The control unit decodes the address on the bus out lines as soon as the ADDRESS OUT signal is raised. It 
blocks the propagation of the SELECT OUT signal when both of the following conditions exist: 

Parity on the bus out lines is odd. 

The four high-order bits of the bus out address agree with the control address. 

The control unit response to the command depends on whether it is available, executing a previous command, 
or holding pending status. 

• Available 

The control unit accepts the commands if the command byte parity is odd and if the command code is valid. 
Illegal command codes and/or even parity cause the command to be rejected with the appropriate sense and 
status codes set. 

Immediate commands (no-operation, select-shared-address, select-nonshared-address) condition the control 
unit to return device end and channel end for ISS status. For immediate commands, test-I/O command, 
commands with invalid codes, or even parity, the control unit becomes available again after the status 
condition is accepted by the channel. Data transfer commands (read, write, data-hold, sense) initiate a 
control-unit-initiated sequence after the immediate status byte is accepted by the channel. 

• Executing a previous command 

The control unit holds and decodes but does not execute the new command if the command byte parity is 
odd. The command that the control unit had been executing is terminated. The status byte presented in 
reponse to the command depends on the new command as follows: 

For a test-I/O command, the control unit returns a status byte of zeros. 

For commands other than the test-I/O commands, and for illegal commands, the control unit returns a 
status byte with only the busy bit set. 

If the command byte parity is even, the command is not decoded. The control unit terminates the previous 
command and returns a status byte with only the busy bit set. 



8080 
UNIVAC 9400/9480 SYSTEMS 5-13 

UP.NUMBEOR PAGE REVISION PAGE 

• Pending status 

The control unit proceeds with initial selection sequence except that the pending status condition (regardless 
of whether it had been stacked or suppressed) is returned with the status byte. 

When the status indication is accepted by the channel for commands other than test·I/O or illegal commands, 
the control unit clears the status byte, disconnects, and becomes available. 

In all cases, the COMMAND OUT signal in response to STATUS IN signal causes the status byte to be stacked. 

5.2.6.3. Control-Unit-Initiated Sequence 

The transfer of data and status, other than initial selection status, is requested by the control unit in the 
control-unit-initiated sequence. 

• Data transfers 

The control unit holding a valid command requiring data transfers attempts to initiate a control-unit-initiated 
sequence, as soon as possible after disconnecting from ISS, for write, data hold, and sense commands, and 
after data has been transferred into it from the keyboard for a read command. The control unit disconnects 
and initiates a new control-initiated sequence for each data byte. Data transfers continue until: 

the channel responds to SERVICE IN with COMMAND OUT; 

one byte of data has been transferred for the data-hold command; 

one byte of sense or turnaround information has been transferred for the sense command; 

the end-of-message (EOM) character has been received either from the channel or from the keyboard 
(character is before the control unit terminates the data transfer); 

the DELETE switch is set if the control unit holds a read command; 

even parity is detected by the control unit for an output data byte from the channel; or 

the channel terminates the current command with an ISS. 

Input data to the channel (read command) is printed only after SERVICE OUT is received for SERVICE IN, 
indicating that the channel has received the data byte. 

• Status transfers 

The control unit attempts to initiate a control-unit-initiated sequence as soon as possible after detecting the 
conditions requiring a status transfer. Initiation occurs: 

after the control unit has disconnected from termination of a data sequence, except when the data 
sequence was terminated by an ISS; or 

any time the status byte has been stacked, provided it is not being suppressed. The control unit attempts 
a control-unit-initiated sequence for suppressed status as soon as the SUPPRESS OUT signal drops. 
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5.2.6.4. Control Unit Resets 

Reset conditions occur when: 

• System reset 

The system reset master clears the control unit, causing it to disconnect immediately from the interface, and 
clears the status, sense, and command registers. The control unit is set to the available state and sends its 
shared device number for its address. 

• Interface disconnect 

The control unit is not required to respond to an interface disconnect sequence. 

• Selective reset 

The control unit is not required to recognize the selective reset sequence when logically connected to the 
interface. 

5.2.6.5. Chaining 

The control unit takes no special action for chaining. 
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Appendix A. Instructions 

The UNIVAC 9400 and UNIVAC 9480 Systems are provided with 70 instructions each (including 7 privileged) in 
normal operational modes, identified by unique codes (opcodes). 

Table A-l is an alphabetical listing of the instructions, including instruction formats, hexadecimal codes, instruction 
mnemonics, and execution times. 

Table A-t. Alphabetical List of Instructions (Part 1 of 2) 

Instruction Format Opcode Mnemonic Time in Microseconds 

Add RR 1A AR 6.0 
Add RX 5A A 6.0 
Add-decimal SS FA AP 15.0 + 2.4n 1 ; if recomplement, add 4.8 + 2.4n1 
Add-half-word RX 4A AH 6.0 
Add-immedi ate SI 93 AI 4.2 
AND RR 14 NR 6.0 
AND RX 54 N 6.0 
AND SS 04 NC 15.0 + 2.4n 
AN D-immediate SI 94 NI 4.2 
Branch-and-lin k RR 05 BALR 6.0 
Branch-and-lin k RX 45 BAL 4.8 
Branch-on-condition RR 07 BCR 4.2 
Branch-on-condition RX 47 BC 3.0 
Branch-on-count RR 06 BCTR 7.2 
Branch-on-cou nt RX 46 BCT 6.0 
Compare RR 19 CR 6.0 
Compare RX 59 C 6.0 
Compare-decimal SS F9 CP 15.0 + 2.4n 1 ; if recomplement, add 4.8 + 2.4n1 
Compare-half-word RX 49 CH 6.0 
Compare-logical RR 15 CLR 6.0 
Compare-logical RX 55 CL 6.0 
Compare-logical SI 95 CLI 4.2 
Compare-logical SS 05 CLC 15.0 + 2.4n 
Divide-deci mal SS FD DP 26.4 (n 1 - n2 ) (n 2 + 2.99) - 1 0.8n 2 - 23.5 
Edit SS DE ED 13.8 + 3.6n + 1 .3ns 
Exclusive-OR RR 17 XR 6.0 
Exclusive-OR RX 57 X 6.0 
Exclusive-OR SI 97 XI 4.2 
Exclusive-OR SS D7 XC 15.0 + 2.4n 
Hal t-and-proceed SI 99 HPR 6.0 
Insert-character RX 43 IC 4.2 
Load RR 18 LR 4.8 
Load RX 58 L 4.8 
Load-address RX 41 LA 4.8 
Load-and-test RR 12 LTR 4.8 
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Table A -1. Alphabetical List of Instructions (Part 2 of 2) 

Instruction Format Opcode Mnemonic Time in Microseconds 

Load-half-word RX 48 LH 6.0 
Load-limits-register RS 81 LLR 6.0 
Load-multiple RS 98 LM 2.4 + 2.4f 
Load-program-status-word SI 82 LPSW 7.2 
Move-characters SS 02 MVC 15.0 + 2.4n 
Move-immediate SI 92 MVI 4.2 
Move-numerics SS 01 MVN 15.0 +2.4n 
Move-with-offset SS F1 MVO 15.0 + 2.4n1 
Move-zones SS 03 MVZ 15.0 + 2.4n 
Multiply-decimal SS FC MP 21.6 (n1 - n2) (n2 + 2.68) - 10.8n2 - 15.3 
OR RR 16 OR 6.0 
OR RX 56 0 6.0 
OR SS 06 OC 15.0 + 2.4n 
OR-immediate SI 96 01 4.2 
Pack SS F2 PACK 12.6 + 4.8n 1 
Set-progra m-mas k RR 04 SPM 6.0 
Set-system-mas k SI 80 SSM 6.0 
Shift-Ieft-single-Iogical RS 89 SLL 11.4 + 1.2c1 
Shift-right-single-Iogical RS 88 SRL 11.4 if c2 = 0; 15.6 if c2 = 16; 16.2 if c2 = 

32 or 48; 54.0 - 2.4c1 if 0 < c2 < 16; 54.6 -
2.4 c1 if c2 > 16 

Start-I/O SI 9C SIO 6.0 + CV Time 
Store RX 50 ST 6.0 
Store-character RX 42 STC 4.2 
Store-half-word RX 40 STH 4.2 
Store-multiple RS 90 STM 2.4 + 2.4f 
Subtract RR 18 SR 6.0 
Subtract RX 58 S 6.0 
Subtract-decimal SS F8 SP 15.0 + 2.4n 1; if recomplement, add 4.8 + 2.4n1 
Subtract-half-word RX 48 SH 6.0 
Supervisor-call RR OA SVC 7.8 (includes IPT) 
Supervisor-load-multiple RS 88 SLM 2.4 + 2.4f 
Supervisor-store-multiple RS 80 SSTM 2.4 + 2.4f 
Test-under-mask SI 91 TM 6.0 
Translate SS OC TR 13.8 + 4.8n 1 
Unpack SS F3 UNPK 15.0 + 2.4n1 
Zero-and-add-deci mal SS F8 ZAP 15.0 + 24n 1; if recomplement, add 4.8 + 24n1 

NOTES: 

1. In the RX instructions the timing is increased by 1.2 microseconds when the index (x) field is not equal to O. 

2. Interrupt control timing is 6.0 microseconds; if it happens: 

f is the number of full words; 
n is the number of result bytes; 
n1 is the number of bytes in operand 1; 
n2 is the number of bytes in operand 2; 
ns is the number of sign digits in right digit of operand 2 at digit select or significant start character 
cycle; 
c1 is the LS84 bits of (b) + d, which is specified by instruction; 
c2 is the LS8 6 bits of (b) + d, which is specified by instruction. 
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Appendix B. Glossary 

A D 
ASCII DCS 

American Standard Code for Information Interchange Data communications subsystem 

B E 
BCI EBCDIC 

Buffer control interrupt Extended binary coded decimal interchange code 

BCW EOM 
Buffer control words End of message 

BCWI 
Buffer control word index I 

C 
IC 

I nterrupt count 

CA ILC 
Communications adapter Instruction length code 

CAW IPT 
Channel address word Internal processing time 

CBI ISS 
Control byte interrupt Initial selection sequence 

CCW 
Channel command word K 

CR 
Carriage return K 

CSW 
1024 (210 ) used to specify main storage capacity only 

Channel status word k 
1000 
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L SP 
Space 

LF SVC 
Line fp.ed Supervisor-call instruction 

SVI 
p Supervisor call interrupt 

PSW 
T Program status word 

PSWR TCW 
PSW register Timer control word 

TIO 

R Test I/O 

RTC 
Running time counter 

S 
SCW 

Subchannel control word 
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Term 

Address 
branch 
subchannel 
updated instruction 

Address word, channel 

Addressing 
exception interrupt 
Main storage characteristics 
operand 

Arithmetic, decimal 

BCW 

Binary overflow interrupt 
description 
exception 

Branch address 

Branch-on-condition instructions 
decimal condition code 
fixed-point condition codes 

Branching 
conditional 
description 
unconditional 

A 

B 

UNIVAC 9400/9480 SYSTEMS Index 1 
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Index 

Reference Page Term Reference Page 

Buffer control word (BCW) 
description 3.3.4 3-8 
program control Figure 3-2 3-11 

2.1.6 2-10 Burst mode 1.2.2.2 1-5 
3.3.1 3-3 
2.1.6.1 2-10 

C 
See channel address 
word (CAW) Capability, data transferring Table 3-2 3-22 

CAW See channel address 
2.2.2.2 2-15 word 
4.1.1 4-2 
4.5 4-7 CCW See channel command 

word 
2.1.4 2-7 

Chaining 
command 3.4.4 3-17 
description 5.2.6.5 5-14 

See buffer control Channel address word (CAW) 
word command code 3.3.2 3-5 

description 3.3.2 3-5 
selector channel 3.4.1 3-14 

2.2.2.2 2-15 status codes 3.3.2 3-5 
2.1.3.2 2-6 

Channel command word (CCW) 3.4.2 3-14 
2.1.6 2-10 

Channel status word (CSW) 3.4.3 3-16 

2.1.4.3 2-8 Channels 
2.1.3.3 2-6 multiplexer 1.2.2.1 1-5 

3.3 3-2 
3.8.2 3-21 

2.1.6.2 2-11 selector 1.2.2.2 1-5 
2.1.6. 2-10 3.8.1 3-21 
2.1.6.2 2-11 
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Character transfer sequence Figure 5-3 5-7 Control unit, reset 5.2.6.4 5-14 

Characteristics, processor CSW See channel status 
description 1.4 1-10 word 

Table 1-2 1-10 
operating 5.2.6 5-12 Cycle time, main storage 1.2.3 1-5 

Codes 
D command See command codes 

condition See condition codes 
instruction hexadecimal Appendix A Data, fixed-length 2.1.1.3 2-3 
instruction length 2.2.1 2-13 
sense 5.2.5 5-11 Data format 

Table 5-7 5-11 description 2.1.1 2-2 
status 5.2.4 5-9 fixed-paint 2.1.3.1 2-6 

Table 5-6 5-9 
Data transfer 

Coding multiplexer channel 1.2.2.1 1-5 
keyboard character Table 5-2 5-4 selector channel 1.2.2.2 1-5 
pri nter character Table 5-3 5-5 

Data, variable-length 2.1.1.3 2-3 
Command codes 

channel 3.4.2.1 3-15 Decimal arithmetic instruction set 2.1.4 2-7 
system console 5.2.3 5-8 

Table 5-5 5-8 Decimal divide exception interrupt 2.2.2.2 2-15 

Communications adapter Decimal formats 
description 3.5 3-18 arithmetic operations 2.1.4 2-7 
multiplexer channel 1.2.2.1 1-5 packed 2.1.1.2 2-2 

unpacked 2.1.1.2 2-2 
Compare-logical instruction 2.1.5.2 2-9 

Decimal number representation 2.1.1.2 2-2 
Componets, system console 5.2 5-1 2.1.4.2 2-7 

Condition codes Decimal overflow exception interrupt 2.1.4.1 2-7 
branching 2.1.6.3 2-11 2.2.2.2 2-16 
decimal 2.1.4 2-7 

2.1.4.3 2-8 Device interrupt 2.2.3.2 2-19 
2.1.5.2 2-9 

fixed-point 2.1.3 2-5 Device status, CSW 3.4.3 3-16 
2.1.3.3 2-6 

logical 2.1.5 2-8 
E 2.1.5.2 2-9 

PSW 2.2.1 2-12 
Edit instruction 

Configurations, systems processors description 2.1.4.1 2-7 
description 1.3 1-6 logical operation 2.1.5 2-8 
expanded 1.3.2 1-6 
minimum 1.3.1 1-6 Ending status 3.4.5.2 3-18 
9400 system processor Figure 1-2 1-7 
9480 system processor Figure 1-3 1-8 Error flowchart, terminal Figure 2-3 2-18 
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Error status 3.4.5.2 3-18 Instruction 
alphabetical list Table A-1 A-1 

Execution time 1.2.1.5 1-4 description Appendix A 
Appendix A format 2.1.2 2-4 

Figure 2-2 2-5 
Expallsion features, optional hardware Table 1-1 1-8 interface 3.2.2 3-2 

set 2.1.4 2-7 

F 
Instructions 

Fields, fixed-length 2.1 2-1 bra nch-on-conditio n 2.1.3.3 2-6 
compare-logical 2.1.5.2 2-9 

Font arrangement on printer Table 5-4 5-7 decimal arithmetic 2.1.4 2-7 
description 1.2.1.5 1-4 

Formats edit 2.1.4.1 2-7 

data 2.1.1 2-2 2.1.5.2 2-9 

2.1.5 2-8 fixed-point 2.1.3 2-5 

data, fixed-point 2.1.3.1 2-6 formats 2.1 2-1 

decimal 2.1.1.2 2-2 Figure 2-2 2-5 

2.1.4.1 2-7 load-address 2.1.5.1 2-8 

fixed-length 2.1.1.3 2-3 move characters 2.1.4.1 2-7 

information Figure 2-1 2-1 pack 2.1.4.1 2-7 

instruction 2.1.2 2-4 problem (non privileged) 2.1.2 2-4 

Figure 2-2 2-5 register-to-indexed storage 1.2.1.5 1-4 

status table 3.3.5.2 3-12 register-to-register 1.2.1.5 1-4 
register-to-storage 1.2.1.5 1-4 

Full word 2.1 2-1 start-I/O 3.6 3-19 
storage-to-immediate operand 1.2.1.5 1-4 

H 2.1.2 2-4 
storage-to-storage 1.2.1.5 1-4 

2.1.2 2-4 
Half word 2.1 2-1 supervisor (privileged) 2.1.2 2-4 

test-under-mask 2.1.5.2 2-9 
Hardware expansion features, optional Table 1-1 1-8 unpack 2.1.4.1 2-7 

I Interfaces 
descri ption 3.2 3-1 

Illegal operation interrupt 2.2.2.2 2-15 5.2.6.1 5-12 
instruction 3.2.2 3-2 

Information I/O 3.2.1 3-1 
format Figure 2-1 2-1 I/O interrupt 3.2.4 3-2 
positioning 4.2 4-2 main stroage 3.2.3 3-2 

Input/output section 1.2.2 1-4 Interru pt status 2.2.3 2-19 
Section 3 
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Term 

Ones complement, definition 

Pack instruction 

Parity 
bit 
checking 

generation 
verification 

Positioning, information 

Printer 
character coding 
execute ti mes 
system console 

Priority, lID 

Priviledged operation interrupt 

Processor 
descri pti 0 n 

status 

Program exception interrupt 
causes 
description 

Program interruption 

Program status word register 
descri ption 
fixed-point condition code 

formats 
processor status 

PSW instruction length code 

PSW register 

0 

P 

UNIVAC 9400/9480 SYSTEMS Index 5 
PAGE REVISION PAGE 

Reference Page Term Reference Page 

R 

1.2.1 1-3 Recognition, special character 3.3.3.2 3-8 

Register-to-indexed storage and indexed-
storage-to-register (R X) instruction 

description 1.2.1.5 1-4 
2.1.4.1 2-7 2.1.2 2-4 

fixed-point 2.1.3 2-5 

1.2.3.1 1-5 Register-to-register (R R) instruction 
1.2.3.1 1-5 description 1.2.1.5 1-4 
3.3.3.1 3-7 2.1.2 2-4 
3.3.3.1 3-7 fixed-point 2.1.3 2-5 
4.4.1 4-6 

Register-to-storage and storage-to-
4.2 4-2 register (RS) instruction 

descri pti 0 n 1.2.1.5 1-4 
2.1.2 2-4 

Table 5-3 5-5 fixed-point 2.1.3 2-5 
5.2.2. 5-6 
1.2.4 1-5 Registers 

description 1.2.1.1 1-3 
3.8 3-21 processor status word 1.2.1.2 1-3 

2.2.2.2 2-15 Reset, control unit 5.2.6.4 5-14 

1.2.1 1-3 S 
Section 2 
Figure 1-1 1-2 sew See subchannel" 

1.2.1.2 1-3 control word 

Selector channel 

2.2.2.2 2-15 address word 3.4.1 3-14 

1.2.1.3 1-3 description 3.4 3-13 
3.8.1 3-21 

2.1.6.1 2-10 interrupt 1.2.1.3 1-3 
2.2.2.5 2-19 

Sequence 
2.2.1 2-12 
2.1.3.3 2-6 control-u nit-initiated 5.2.6.3 5-13 

3.6 3-19 initial selection 5.2.6.2 5-12 

2.2.1 2-12 
1.2.1.2 1-3 Special character recognition 3.3.3.2 3-8 

2.2.1 2-13 Specification exception interrupt 2.2.2.2 2-15 

See program status Subchannel 

word register address 3.3.1 3-4 
control word (SeW) 3.3.3 3-6 
interrupt 2.2.3.1 2-19 
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Subchannels, Nonshared 
description 
multiplexer channel 

Subchannels, shared 
description 
multiplexer channel 
status 

Start I/O 
instruction 
status 

Status 
codes, CAW 

ending 

error 
handling 

nonshared subchannel 
start I/O 

table 
word 

Storage modules 

Storage-to-immediate-operand (SI) 
instructio n 

Storage-to-storage (SS) instruction 

Supervisor call interrupt 

System console 
command code 

components 
description 
keyboard 

9400 system and 9480 system 
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T 
3.3.1 3-2 
1.2.2.1 1-5 TCW See timer control 

word 

3.3.1 3-2 Terminal error flowchart Figure 2-3 2-18 
1.2.2.1 1-5 
3.3.5.3 3-13 Test-u nder-mask instruction 2.1.5.2 2-9 

Time, cycle 1.2.3 1-5 
3.6 3-19 
3.3.5.1 3-9 Timer 
3.4.5.1 3-18 control word (lCW) 2.2.4.1 2-10 

descri ption 1.2.1.4 1-4 
2.2.4 2-20 

5.2.4 5-9 interrupt 1.2.1.3 1-3 
Table 5-6 5-9 operation 2.2.4.3 2-22 
3.4.5.2 3-18 word 2.2.4.2 2-21 
3.3.2 3-5 
3.4.5.2 3-18 Timing 
3.3.5 3-9 considerations 3.9.2 3-22 
3.4.5 3-18 instruction Appendix A 
3.3.5.2 3-9 I/O loading 3.9 3-21 
3.3.5.1 3-9 
3.4.5.1 3-18 Transfer sequence, character Figure 5-3 5-7 
3.3.5.2 3-10 
See channel status Translating operations, logical 
word data formats 2.1.5.1 2-8 

1.2.3 1-5 Twos complement, definition 1.2.1 1-3 
2.1.3.2 2-6 

1.2.1.5 1-4 Type, instruction Appendix A 
2.1.2 2-4 

1.2.1.5 1-4 U 
2.1.2 2-4 

UNIVAC 9400/9480 Systel1Js Processors 

1.2.1.3 1-3 characteristics 1-4 1-10 

2.2.2.1 2-14 Table 1-2 1-10 
configurations 1-3 1-6 

Figure 1-2 1-7 
5.2.3 5-8 Figure 1-3 1-8 
Table 5-5 5-8 control section 2.2 2-12 
5.2 5-2 command codes 5.2.3 5-8 
1".2.4 1-5 Table 5-5 5-8 
5.2.1 5-3 communications adapter 3.5 3-18 
Figure 5-1 5-1 components 5.2 5-1 
Figure 5-2 5-2 Figure 5-1 5-1 
5.1 5-1 Figure 5-2 5-2 
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descri ption 

formats 

initial loading 
I/O loading and timing 
I/O priority 
input/output section 
instructions 

interfaces 
main storage 

multiplexer channel 

printer 
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1.2 1-2 selector channel 3.4 3-13 
Figure 1-1 1-2 sense codes 5.2.5 5-11 
2.1 2-1 Table 5-7 5-11 
Figure 2-1 2-1 start·I/O instruction 3.6 3-19 
Figure 2-2 2-5 status codes 5.2.4 5-9 
3.7 3-20 Table 5-6 5-9 
3.9 3-21 system console Section 5 
3.8 3-21 
Section 3 Unpack instruction 2.1.4.1 2-7 
Appendix A 
Table A-1 A-1 

V 3.2 3-1 
Section 4 
Figure 4-1 4-3 

Verification, parity 4.4.1 4-6 
Table 4-1 4-1 
Table 4-2 4-4 
3.3 3-2 W Figure 3-1 3-3 
Table 3-1 3-4 
5.2.2 5-5 Write protection 
Table 5-1 5-2 description 4.4 4-6 

interrupt 2.2.2.2 2-15 
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