












































































































































































An optional feature provides this capability by means of two 
levels of enabled interrupts. One interrupt level is associ­
ated with the central processor; the other interrupt level 
with the Direct Access Communication Channels and the 
Data Multiplexing System. Memory parity errors detected 
from these two sources produce a priority interrupt associ­
ated with the cause. The processing routine associated with 
the interrupt can then take appropriate action, such as re­
initiate the fai led operation, notify the operator, or enter 
a diagnostic routine. Such action allows memory parity er­
rors to be recognized and handled properly without hinder­
ing the computer's performance of real-time or on-line 
calculations. 

REAL· TIME CLOCK 

The Real-Time Clock (RTC) provides a flexible time-orientation 
system for the XDS 930 Computer. It derives time pulses from 
the 60-cycle computer power supply. These pulses are then 
used to produce a timing mark every 16.67 milliseconds, or 
optionally every 8.33 milliseconds. The Real-Time Clock can 
also accept timing marks from a customer-supplied input, 
thereby allowing time measurement to any required resolution 
for special applications. These timing marks are supplied at 
standard XDS logic levels to the computer's RTC circuitry. 

The timing marks are then used by the computer and its inter­
rupt system to provide either an elapsed-time counter or a 
continuously incrementing time counter depending on the needs 
of the customer. The RTC operates in either mode depending 
only on the computer's stored program. 

Location 

074 

075 

Type 

Normal 

Single Instruction 

Computer 

930 

930 

Description 

CLOCK SYNC 

CLOCK PULSE 

The Clock Pulse and Clock Sync interrupts function together 
to provide elapsed-time, event counter, or time-of-day clocks. 

The Clock Pulse interrupt is a single-instruction interrupt. 
(Note: See Single Instruction Interrupts in Section 3.) An MIN 
instruction is usually placed in the Clock Pulse interrupt loca­
tion. When MIN is used as a single-instruction interrupt 

A-16 

subroutine, it causes the contents of the effective address to be 
incremented by one. Furthermore, if the new (incremented) 
contents of the effective address is 0000, a Clock Sync inter­
rupt is generated. The Clock Sync interrupt can be generated 
in no other way. 

ELAPSED-TIME CLOCK 

The elapsed-time clock times the length of a program or sub­
routine, or initiates or discontinues processing at program­
determined time intervals. An arbitrary memory location is 
reserved as a counter. When initialized, this cell contains 
the 2's complement of the number of time intervals to be 
counted. The Clock Pu Ise interrupt location contains an SKR 
instruction. 

Each Clock Pulse interrupt results in decrementing the clock 
count by one. When the count is finished, an interrupt to the 
Clock Sync location occurs. A supervisory or other appropriate 
control program can then be entered to perform the customer­
desired operation. 

CONTINUOUSLY INCREMENTING CLOCK 

The continuously incrementing clock maintains "time-of-day " 
for the computer. One memory location serves to count the 
timing marks. In this case. the Clock Pulse is used to incre­
ment this location. (The Clock Pulse interrupt location con­
tains an MIN instruction.) A simple, straightforward subroutine 
can be entered to reconstruct the exact time-of-day from this 
twenty-four bit count. 

ARM/DISARM 

The Clock Pulse interrupt can be armed and disarmed with these 
instructions. 

EOM Effective Address 

20200 

20100 

Action 

Disarm Clock Pulse 
Interrupt 

Arm Clock Pulse Interrupt 

The Clock Sync interrupt is always armed. 



PROGRAMMED OPERATOR INSTRUCTIONS 

The XDS Programmed Operator enables a programmer to code a 

subroutine call with a single instruction, just as if the sub­

routine were an actual machine instruction. Other computers 
usually perform standard subroutine calls by executing a trans­

fer to the starting location of the subroutine and, at the same 

time, preserving a return address. This procedure requires an 

operation code (indicating a transfer) and an operand address 

(indicating the starting address of the subroutine). If the sub­

routine should require an additional operand, as in a floating 
point add subroutine, for example, the calling sequence must 

be longer to accommodate the specification of the operand. 

The XDS Programmed Operator (abbreviated POP) uses the oper­
ation code to indicate the transfer address. When the computer 

detects a "one" in bit position 2 of an instruction, bit positions 

2 through 8 are not interpreted as a normal instruction, but in­

stead, are treated as an address to which the computer trans­
fers control. Thus the operand address field is free to designate 
an address for use by the subroutine. There are 64 (decimal) 

locations [(100)8 through (177)8J to which a transfer may oc­

cur. These 64 locations constitute a linkage table; they nor­

mally contain appropriate unconditional transfer instructions 

(BRU) to maintain the communication link between the POP 

code and the subroutine being called by it. 

The location from which the transfer is made, at the time the 

computer detects the POP code (that is, the contents of the P Reg­
ister), is preserved in location O. Thus the normal BRR instruc­

tion may be used to leave the POP subroutine and return to the 

main program. Also, the state of the overflow toggle is pre­

served in the sign bit position of location 0 and the overflow 

toggle is immediately reset. 

To allow access to the operand in themainprogrambythe POP 

subroutine, bit position 9 (the indirect address bit) is uncondi­

tionally set to "one". In this manner, when the subroutine 

refers indirectly to location 0, the indirect addressing is per­

petuated one more level, thereby enabling the subroutine to 
gain access to the operand in the main program. (See the Pro­

grammed Operator Example for further explanation. ) 

By jud ic ious use of the programmed operator pri nc i p Ie, a one-to­

one correspondence may be maintained between XDS 930 in­
structions and XDS 925 instructions. For example, XMA is a 930 

machine instruction; its function may be simulated on the XDS 

925 by a subroutine, and th is subroutine may be called by means of 
a programmed operator. Thus, the main program requires the 
same number of instructions for either the XDS 925 or 930. 

Another advantage of the programmed operator is the ability to 
change the arithmetic mode of a program without recoding the 
arithmetic portions of the program. For example, if the pro­

grammer codes all arithmetic instructions as programmed oper­

ators, he could simply change the arithmetic subroutine package 

and, hence, the arithmetic mode of the main program. 

The following operations take place when the computer detects 

a programmed operator: 

1. (P) ~ (0)10-23 save P Register for return address 

2. 1~(0)9 insert indirect address bit 

3. (Of)~(O)s preserve status of overflow toggle 

4. (C)2_S ~(P) branch to location indicated in 

POP code 

A library of programmed operator subroutines is available to 
greatly extend the XDS930 instruction list. A list of these 

subroutines isgiven inthis appendix. Each subroutine is speci­

fied by a unique mnemonic code and represents an available 

instruction which may be used directly in preparing 930 pro­

grams. Up to 64 of these programmed operator instructions may 

be used to prepare anyone program. 

The program loading system automatically organizes the inter­

connection between the programmed operator instructions and 

the corresponding subroutines. Each programmed operator in­
struction mnemonic code is converted on input to an instruction 

codeof 1008to 1778' A memory location from 100S through 1778 
corresponding to each assigned instruction code is loaded with 

an unconditional branch to the corresponding subroutine. 

XDS 930 PROGRAMMED OPERA TOR EXAMPLE 

Location 

01342 
00140 

00300 

00301 

00302 

00303 
00304 

01343 

Effective 

Instruction Address 

1 XMP 02163 02163 

0 BRU 00300 

0 S TB 00305 

0 MUL * 00000 02163 

0 LSH 00027 

0 LDB 00305 00305 

0 BRR 00000 

Continue in main program 

Contents of 
Effective 

Of Address Location 0 A Register B Register 

00000012 Set 00000144 01234567 

40041342 Reset 

00000012 00000000 00003720 

00001750 00000000 

01234567 00001750 01234567 

Set 

Explanation: XMP is a programmed operator that produces the integer product of the integer in the A Register and the inte­

ger contained in the effective address. Overflow is set if the integer product exceeds the capacity of a single 

register, The contents of the B and X Registers are unaffected hy t~li~ "instruction". In this example; XMP is 

POP cooe 140. 
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XDS 930 STANDARD PROGRAMMED OPERATOR INSTRUCTICNS 

Mnemonic Description 

LOG Logarithm of A, single-precision, fixed-point 

LGF Logarithm of A, floating-point 

EXP Exponential of A, single-precision, fixed-point 

EXF Exponential of A, floating-point 

ATN Arctangent of A, single-precision, fixed-point 

ATD Arctangent of A, double-precision, fixed-point 

ATF Arctangent of A, floating-point 

SIN Sine of A, single-precision, fixed-point 

SND Sine of A, double-precision, fixed-point 

SNF Sine of A, floating-point 

COS Cosine of A, single-precision, fixed-point 

CSD Cosine of A, double-precision, fixed-point 

CSF Cosine of A, floating-point 

DPA Double-precision odd 

DPS Double-precision subtract 

DPM Double-precision multiply 

DPD Double-precision divide 

D PN Doubl e-prec i si on negate 

DSQ Double-precision square root 

LDP Load double-precision 

STD Store double-precision 

I 

FLA Fioating odd, double-precision 

FSA Floating odd, single-precision 

F LS F looting subtract, double-precision 

FSS F looting subtract, single-precision 

A-1S 

Mnemonic 

FLM 

FSM 

FLD 

FSD 

FLN 

FSN 

FSQ 

SQR 

FFF 

LTP 

LQP 

STP 

STQ 

BDD 

BFS 

BDF 

DBD 

DFS 

DBF 

BID 

DIB 

Description 

F looting multi ply, double-precision 

Floating multiply, single-precision 

F looting divide, double-precision 

Floating divide, single-precision 

Floating negate, double-precision 

Floating negate, single-precision 

Floating square root, double-precision 

Square root, single-precision, fixed-point 

Fixed-floating format conversion 

Load, triple-precision 

Load, quadruple-precision 

Store, triple-precision 

Store, quadruple-precision 

Binary to decimal conversion, 
double-precision, fixed-point 

Binary to decimal conversion, 
si ngle-prec ision, floati ng-poi nt 

Binary to decimal conversion, 
double-prec ision, floati ng-poi nt 

Decimal to binary conversion, 
double-precision, fixed-point 

Decimal to binary conversion, 
si ngle-preci sion, floating-poi nt 

Decimal to binary conversion, 
double-precision, floating-point 

Binary to decimal conversion, 
single-precision, fixed-point 

Decimal to binary conversion, 
single-precision, fixed-point 



CHANNEL MEMORY ACCESS PRIORITY 

During each memory cycle the control unit interrogates each 
channel to determine if it needs access to memory. If only 
one channel requires memory access, the control unit permits 
the channel to proceed immediately. If more than one 
channel requires memory access, the determination of which 
one proceeds first is on the basis of a fixed and a variable 
priority. The fixed priority is in the order: Direct Access 
Channel, Time-Multiplexed Channel, and Central Processor. 
Time-Multiplexed Channels have fixed priority in the order: 
D, C, Y, and W. Direct Access Channels have variable 
priority that is normallydetermined by comparison of the Word 
Assembly Register in each channel. The channel whose Word 
Assembl y Reg i ster has the fewest number of characters rema i n­
i ng to be fi lied is selected for memory access. For example, 
if the Word Assembly Register in Channel E has one character 
position unfi lied and the Word Assembly Register in Channel 
F has three character positions unfi lied, Channel E is selected. 

Thus, each channel increases its priority level as each char­
acter is read into the Word Assembly Register. If the contents 
of the register in two or more channels are equal in characters 
to be fi lied and no other channel in the set has fewer charac­
ters to be filled, priority is determined in sequence, with 
Channel E having top priority. 

Note that the number of characters to be placed in the Word 
Assembly Register at any time is dependent on the characters 
per word count specified for the transmission. Consider, for 
example, that in Channel E the character count is three 
characters per word and in Channel F the character count is 
four characters per word. If both Channel F and Channel E 
need access to memory simultaneously, and if both have two 
characters filled in their respective Word Assembly Registers, 
then Channel E gets first memory access since it has only one 
character place to be fi lied. 

DIVISION INSTRUCTION 

During execution of the DIVIDE (DIV) instruction, the contents 
of the A, B Registers taken as a double-precision number are 
divided by the single-precision contents of the effective address. 
If the numerator is a single-precision number, the program 
should clear the B Register prior to executing the DIV, or erro­
neous results may occur. Although a double-length numerator 
is used, DIV is a single-precision operation; it should not be 
confused with a double-precision divide operation that uses a 
double-length denominator and produces a double-length 
quotient. 

.A.fter the execution of DIV, the single-precision quotient 
replaces the contents of the A Register, and the remaining por­
tion of the numerator that has not been divided (undivided 
remainder) replaces the contents of the B Register. The quo­
tient is signed in accordance with algebraic convention, that 
is, positive if numerator and denominator signs are al ike, but 
negative otherwise. However, DIV generates onl y 23 magni­
tude bits and, if the magnitude of the quotient is so small as 
to require more than 23 bits to resolve, DIV may produce a 
zero quotient regardless of the required sign; but the remainder 
reflects the undivided portion of the original numerator. The 
binary seal ing of the quotient is equal to the numerator scale 
factor minus the denominator scale factor. 

The undivided remainder replaces the contents of the B Register 
and has the same sign as the original numerator. It is scaled, 
in B, at numerator scaling minus 23. By definition, the un­
divided remainder is that quantity which must be added to the 
product of the denominator and the quotient to produce the 
original numerator. The results of the DIV instruction are con­
sistent with definition. It should be noted that the program 
must shift the remainder right 23 places before adding it to the 
product of denominator and quotient to maintain proper seal ing. 
Overflow is possible and the computer sets the Overflow Indi­
cator if: 

a) (A, B)/(M) 2: 1 

or b) (A, B)/(M) < -1 

EXAMPLE: 

Let (A, B) 58. 75B30 

(M) lOB8 

Binary scaling of the quotient 30 - 8 = 22 

Bi nary sea ling of the rema i nder 30 - 23 = 7 

Complete quotient should be 5.875 

With the binary scale point at 22 and only 23 bits generated 
in the quotient, the contents of A wi II be 5.5. In other 
words, only 55 of the original 58.75 units in the numerator 
are divided, leaving 3.75 units undivided. The undivjded 
remainder is thus 3. 75B7 in B. 

EXAMPLE: 

Let (A, B) 44. 625B28 

(M) 7B7 

Quotient seal ing 28 - 7 = 21 

Remainder seal ing 28 - 23 = 5 

Complete quotient should be 44.625/7 6.375 

With the binary scale point at 21, only 6.25 will be gener­
ated in A. Thus only 7 x 6.25 = 43. 75 units are divided, 
leaving 44.625 - 43. 75 = .875 undivided. Therefore, the 
undivided remainder is . 875B5 in B. 
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XOS 930 INSTRUCTION LIST - FUNCTIONAL CATEGORIES 
Page 

Mnemonic Instruction Code Name Function Timing Ref. 

LOAD and STORE 

LDA 76 LOAD A (M)~A 2 8 

STA 35 S TORE A (A)~M 3 8 

LDB 75 LOAD B (M)~B 2 8 

STB 36 STORE B (B)~M 3 8 

LDX 71 LOAD INDEX (M)~X 2 8 

STX 37 STORE INDEX (X)~M 3 8 

XMA 62 EXCHANGE M AND A (A~(M) 3 9 

EAX 77 COpy EFFECTIVE ADDRESS INTO Effective Address~X 2 8 
INDEX REGISTER 

ARITHMETIC 

ADD 55 ADD M TO A (A)+(M)~A 2 9 

ADC 57 ADD WITH CARRY (A)+ (M)+ Carry~A 2 9 

ADM 63 ADD A TO M (A)+ (M)-7M 3 9 

MIN 61 MEMORY INCREMENT (M)+l-7M 3 9 

SUB 54 SUBTRACT M FROM A (A)-(M)-7A 2 10 

SUC 56 SUBTRACT WITH CARRY (A)-(M)-Carry -7A 2 10 

MUL 64 MULTIPLY (A)x(M)~A, B 4 10 

DIV 65 DIVIDE (A, Bh(M)---7.A, R~B 10 11 

LOGICAL 

ETR 14 EXTRACT (A) and (M)-7A 2 11 

MRG 16 MERGE (A) or (M)~A 2 11 

EOR 17 EXCLUSIVE OR (M)(A) or (M)(A)~A 2 11 

REGISTER CHAI'~GE 

CLA 046 00001 CLEAR A O-;.A 12 

CLB 046 00002 CLEAR B o -;'B 12 

CLR 04600003 CLEAR AB O~A,B 12 

CAB 04600004 COpy A INTO B (A)~B 12 

CBA o 46 00010 COpy B INTO A (B)~A 12 

XAB 046 00014 EXCHANGE A AND B (A)~(B) 12 

BAC 04600012 COpy B INTO A, CLEAR B (B)--7A,O-7B 13 

ABC 04600005 COpy A INTO B, CLEAR A (A)~B, 0-7A 13 

CLX 24600000 CLEAR INDEX REGISTER 0---7X 13 

CXA 04600200 COpy INDEX INTO A (X)~A 13 
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Page 
Mnemonic Instruction Code Name Function Timing Ref. 

REGISTER CHANGE (cont.) 

CAX 046 00400 COpy A INTO INDEX (A)~X 13 

XXA 046 00600 EXCHANGE INDEX AND A (X)~(A) 13 

CBX 04600020 COPY B INTO INDEX (B)~X 13 

CXB 046 00040 COpy INDEX INTO B (X) -----7B 13 

XXB 046 00060 EXCHANGE INDEX AND B (X)~(B) 13 

STE 04600122 S TORE EXPO NE NT (B15-23)~X15-23 13 

0~B15_23' X15 ~XO-14 

LDE 04600140 LOAD EXPONENT (X15-23)~B15-23 14 

XEE 046 00160 EXCHANGE EXPONENTS (B15-23~(X15-23) 14 

CNA o 46 01000 COpy NEGATIVE INTO A -(A)--"7A 14 

MEMORY EXTENSION 

o 06 200SR SET EXTENSION REGISTER SR-7ME 19 

0404000T EXTENSION REGISTER TEST (ME)T=O 2,3 20 

BRANCH 

BRU 01 BRANCH UNCONDITIONALLY M -----7 P 14 

BRX 41 INCREMENT INDEX AND BRANCH (X)+l~X 14 
If X Neg., M-7P 1 
If X Pos. , P + 1 ~ P 2 

BRM 43 MARK PLACE AND BRANCH (P)-7M;M+1~P 2 15 

BRR 51 RETURN BRANCH (M)+ 1--"7 P 2 15 

TEST AND SKIP 

SKE 50 SKIP IF A EQUALS M If (A)!(M), P+ l~P 2 15 
If (A)=(M), P+2~P 3 

SKG 73 SKIP IF A GREATER THAN M If (A)~(M), P+ 1-----7P 2 15 
If (A)>(M), P+2~P 3 

SKM 70 SKIP IF A=M ON B MASK If (B)(A)!(B)(M), P+ 1--7 P 2 15 
If (B)(A)=(B)(M), P+2--7P 3 

SKA 72 SKIP IF M AND A DO NOT COMPARE If (A)(M)!O, P+ 1-7P 2 16 
ONES If (A)(M)=O, P+2-----7P 3 

SKB 52 S KIP IF M AND B DO NOT COMPARE If (B)(M)!O, P+ 1-7P 2 16 
ONES If (B)(M)=O, P+2-7P 3 

SKN 53 S KIP IF M NEGATIVE If (M)?:O, P+ 1-7P 2 16 
If (M)<O, P+2~P 3 

SKR 60 REDUCE M, SKIP IF NEGATIVE (M)-l--;;'M 3 16 
If (M) Pos., P+ 1----7P 
If (M) Neg., P+2~P 
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Page 
Mnemonic Instruction Code Name Function Timing ...!hl: 

TEST AND SKIP (cont. ) 

SKD 74 DIFFERENCE EXPONENTS AND SKIP I (B 15-23)-(M15- 23 ) I~X 15-23 16 

If Difference is Pos. , P+ 1 ---7 P 2 
If Difference is Neg. , P+2---7P 3 

SKS 40 SKIP IF SIGNAL NOT SET If Signal=l, P+ 1 ~P 2 27,37 
If S ignal=O, P+2---7P 3 38,42 

SHIFT 

RSH 06600XXX RIGHT SHIFT AB AB Shift Right N Places 2-7 17 

RCY 06620XXX RIGHT CYCLE AB AB Cycled Right N Places 2-7 17 

LRSH 06624XXX LOGICAL RIGHT SHIFT AB AB Shift Right N Places 2-7 17 

LSH 06700XXX LEFT SHIFT AB AB Shift Left N Places 2-5 18 

LCY 06720XXX LEFT CYCLE AB AB Cyc led Left N Places 2-5 18 

NOD 06710XXX NORMALIZE AND DECREMENT INDEX AB Left and X-l----7X 2-5 18 
until ArlA1' or N Shifts 

CONTROL 

HLT 00 HALT Ha Its Computation 18 

NOP 20 NO OPERA nON 19 

EXU 23 EXECUTE Instruction M is Performed, 19 
P is Unchanged 

BREAKPOINT TESTS 

BPT1 04020400 BREAKPOINT NO. 1 TEST Test Breakpoint Switch 1,2 19 

BPT2 04020200 BREAKPOINT NO.2 TEST Test Breakpoint Switch 1,2 19 

BPT3 04020100 BREAKPOINT NO.3 TEST Test Breakpoint Switch 1,2 19 

BPT4 04020040 BREAKPOINT NO.4 TEST Test Breakpoint Switch 1,2 19 

OVERFLOW 

OVT 04020001 OVERFLOW INDICATOR TEST AND Test Overflow Indicator 1,2 19 
RESET 

ROV 002 20001 RESET OVERF LOW T urn Off Overflow Ind icator 19 

REO 002 20010 RECORD EXPONENT OVERFLOW 1 ~Overflow Ind icator 18 

if X14fX15 

INTERRUPT 

EIR 002 20002 ENABLE INTERRUPT SYSTEM 23 

DIR 002 20004 DISABLE INTERRUPT SYSTEM 23 

lET 040 20004 INTERRUPT ENABLED TEST Skip if Interrupt System 1,2 23 
Enabled 

IDT 040 20002 INTERRUPT DISABLED TEST Skip if Interrupt System 1,2 23 
Disabled 

AIR 002 20020 ARM INTERRUPTS 23 
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Mnemonic Instruction Code Name Function Timing Ref. 

CHANNEL CONTROL 

ALC 0 002 50000 ALERT CHANNEL W (For other channel codes, 33 
see page 35. ) 

3 
DSC 0 00200000 DISCONNECT CHANNEL W (For other channel codes, 33 

see page 35. ) 

ASC 0 002 12000 ALERT TO STORE ADDRESS IN (For other channel codes, 33 
CHANNEL W see page 35. ) 

TOPO 002 14000 TERMINA TE OUTPUT ON CHANNEL W (For other channel codes, 33 
see page 35. ) 

CHANNEL TESTS 

CATO 040 14000 CHANNEL W ACTIVE TEST; SKIP IF (For other channel codes, 2,3 37 
CHANNEL INACTIVE see page 39. ) 

CET 0 040 11000 CHANNEL W ERROR TEST; SKIP IF NO (For other channel codes, 2,3 37 
ERROR see page 39. ) 

CIT 0 040 10400 CHANNEL W INTER-RECORD TEST (For other channel codes, 2,3 38 
see page 40. ) 

CZT 0 040 12000 CHANNEL W ZERO COUNT TEST; (For other channel codes, 2,3 38 

SKIP IF COUNT EQUALS ZERO see page 40. ) 

INPUT/OUTPUT 

MIW 12 MINTO W BUFFER WHEN EMPTY (M)~W 2 + wait 38 

MIY 10 MINTO Y BUFFER WHEN EMPTY (M)~Y 2 + wait 39 

WIM 32 W BUFFER INTO M WHEN FULL (W)----7M 3 + wait 39 

YIM 30 Y BUFFER INTO M WHEN FULL (Y)~M 3 + wait 39 

PIN 33 PARALLEL INPUT (Unit M)~M in Parallel 4 + wait 41 

POT 13 PARALLEL OUTPUT (M)-7Unit M in Parallel 3 + wait 41 

EOM 02 ENERGIZE OUTPUT M 26,31 

EOD 06 ENERGIZE OUTPUT TO DIRECT 27,33 
ACCESS CHANNEL 

BETW 040 20010 W BUFFER ERROR TES T 1,2 37 

BETY 04020020 Y BUFFER ERROR TEST 1,2 37 

BRTW 040 21000 W BUFFER READY TEST 1,2 37 

BRTY 04022000 Y BUFFER READY TEST 1,2 37 

TYPEWRITER 

RKBO,1,4 002 02601 READ KEYBOARD 46 

TYP 0, 1,4 002 02641 WRITE TYPEWRITER 46 

PAPER TAPE 

RPT 0, 1,4 002 02604 READ PAPER TAPE 49 

PTL 0, 1,4 002 00644 PUNCH PAPER TAPE WITH LEADER 49 

PPT 0, 1,4 002 02644 PUNCH PAPER TAPE WITH NO LEADER 49 

A-23 



Page 
Mnemonic Instruct ion Code Name Function Timing Ref. 

PU NCHED CARD 

CRT 0, 1 040 12006 CARD READER READY TEST 2,3 53 

CFT 0, 1 040 11006 CARD READER END-OF-FILE TEST 2,3 53 

RCDO,1,4 002 02606 READ CARD DECIMAL (HOLLERITH) 53 

RCBO,1,4 002 03606 READ CARD BINARY 53 

CPT 0, 1 040 14046 CARD PUNCH READY TEST 2,3 53 

PCD 0,1,4 002 02646 PUNCH CARD DECIMAL (HOLLERITH) 53 

PCB 0, 1,4 002 03646 PUNCH CARD BINARY 53 

FCT 0,1 o 40 14006 FIRST COLUMN TEST 2,3 53 

PBT 0, 1 o 40 12046 PU NCH BUFFER TEST 2,3 53 

SRC 0,1 002 12006 SKIP REMAINDER OF CARD 53 

MAGNETIC TAPE 

TRT 0, n 0401041n TAPE READY TEST 2,3 57 

FPT 0, n 040 1401n FILE PROTECT TEST 2,3 57 

BTT 0, n 040 1201n BEGINNING OF TAPE TEST 2,3 57 

ETT 0, n 040 1101n END OF TAPE TEST 2,3 58 

DT2 0, n 040 1621n DENSITY TEST, 200 BPI 2,3 58 

DT5 0, n 040 1661n DENSITY TEST, 556 BPI 2,3 58 

DT8 0, n 040 1721n DENSITY TEST, 800 BPI 2,3 58 

TFT 0 040 13610 TAPE END-OF-FILE TEST 2,3 58 

TGT 0, n 040 1261n TAPE GAP TEST 2,3 58 

WTB 0,n,4 0020365n WRITE TAPE IN BINARY 58 

WTDO,n,4 0020265n WRITE TAPE IN DECIMAL (BCD) 58 

EFT 0,4 0020367n ERASE TAPE FORWARD 58 

ERT 0, n, 4 0020767n ERASE TAPE IN REVERSE 58 

RTB 0, n, 4 0020361n READ TAPE IN BINARY 58 

RTD 0,n,4 0020261n READ TAPE IN DECIMAL (BCD) 58 

SFB 0, n, 4 0020363n SCAN FORWARD IN BINARY 58 

SFD 0,n,4 0020263n SCAN FORWARD IN DECIMAL (BCD) 58 

SRB 0,n,4 0020763n SCAN REVERSE IN BINARY 58 

SRDO,n,4 0020663n SCAN REVERSE IN DECIMAL (BCD) 58 

REW 0, n 002 1401n REWIND 58 

o 40 1021n MAGPAK TEST 2,3 58 

RTS 0 002 14000 CONVERT READ TO SCAN 58 

SRR 0 002 13610 SKIP REMAINDER OF RECORD 58 

PRINTER 

PRT 0, 1 040 12060 PRINTER READY TEST 2,3 63 

EPT 0, 1 040 14060 END OF PAGE TEST 2,3 63 

PH 0, 1 040 11060 PRINTER FAULT TEST 2,3 63 

POL 0,1 002 10260 PRINTER OFF-LINE 63 

PSCO,l,N 002 1N460 PRINTER SKIP TO CHANNEL N 63 

PSPO,l,N 002 1N660 PRINTER SPACE N LINES 63 

PLP 0, 1,4 002 02660 PRINT LINE PRINTER 63 

A-24 



XDS 930 INSTRUCTION LIST - NUMERICAL ORDER 

Instruction Code Mnemonic Name Page References 

00 HLT HALT 18 

01 BRU BRANCH UNCONDITIONALLY 14 

02 EOM ENERGIZE OUTPUT M 25,26,27,28,31,34,41 

002 00000 DSC 0 DISCONNECT CHANNEL W For other channel codes see page 33 

00202601 RKBO,I,4 READ KEYBOARD 46 

o 02 02641 TYP 0, 1,4 WRITE TYPEWRITER 46 

002 00644 PTLO,I,4 PUNCH PAPER TAPE WITH LEADER 49 

002 02604 RPTO,I,4 READ PAPER TAPE 49 

o 02 02606 RCDO,I,4 READ CARD DECIMAL (HOLLERITH) 53 

0020261n RTD 0, n, 4 READ TAPE IN DECIMAL (BCD) 58 

o 02 0263n SFD 0, n, 4 SCAN FORWARD IN DECIMAL (BCD) 58 

o 02 02644 PPTO,I,4 PUNCH PAPER TAPE WITH NO LEADER 49 

o 02 02646 PCD 0,1,4 PUNCH CARD DECIMAL (HOLLERITH) 53 

o 02 0265n WTD 0, n, 4 WRITE TAPE IN DECIMAL (BCD) 58 

002 02660 PLP 0, 1,4 PRINT LINE PRINTER 63 

o 02 03606 RCBO,1,4 READ CARD BINARY 53 

o 02 0361 n RTB 0, n, 4 READ TAPE IN BINARY 58 

o 02 0363n SFB 0, n, 4 SCAN FORWARD IN BINARY 58 

o 02 03646 PCBO,1,4 PUNCH CARD BINARY 53 

o 02 0365n WTB 0, n, 4 WRITE TAPE IN BINARY 58 

o 02 0367n EFT n, 4 ERASE TAPE FORWARD 58 

o 02 0663n SRD 0, n, 4 SCAN REVERSE IN DECIMAL (BCD) 58 

o 02 0763n SRB 0, n, 4 SCAN REVERSE IN BINARY 58 

o 02 0767n ERT 0, n, 4 ERASE TAPE IN REVERSE 58 

o 02 10260 POL 0,1 PRINTER OFF-LINE 63 

002 12000 ASC 0 ALERT TO STORE ADDRESS IN 
CHANNEL W For other channel codes, see page 33 

002 12006 SRC 0 SKIP REMAINDER OF CARD 53 

o 02 13610 SRR 0 SKIP REMAINDER OF RECORD 58 

002 14000 TOPO TERMI NA TE OUTPUT 0 N 
CHANNEL W For other channel codes, see page 34 

002 14000 RTS 0 CONVERT READ TO SCAN 58 

o 02 1401 n REW 0, n REWIND 58 

o 02 1 N460 PSC 0, I, N PRINTER SKIP TO CHANNEL N 63 

002 1 N660 PSP 0, I, N PRINTER SPACE N LINES 63 

o 02 20001 ROV RESET OVERFLOW 19 

o 02 20002 EIR ENABLE INTERRUPT SYSTEM 23 

o 02 20004 DIR DISABLE INTERRUPT SYSTEM 23 

002 20010 REO RECORD EXPONENT OVERFLOW 18 
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002 20020 AIR ARM INTERRUPTS 23 

002 50000 ALC a ALERT CHANNEL W For other channel codes, see page 33 

06 EOD ENERGIZE OUTPUT TO DIRECT ACCESS 
CHANNEL 27,28,33,34 

006200SR SET EXTENSION REGISTER 19 

10 MIY MINTO Y BUFFER WHEN EMPTY 39 

12 MIW MINTO W BUFFER WHEN EMPTY 38 

13 POT PARALLE L OUTPUT 41 

14 ETR EXTRACT 11 

16 MRG MERGE 11 

17 EaR EXCLUSIVE OR 11 

20 NOP NO OPERATION 19 

23 EXU EXECUTE 19 

30 YIM Y BUFFER INTO M WHEN FULL 39 

32 WIM W BUFFER INTO M WHEN FULL 39 

33 PIN PARALLE L INPUT 41 

35 STA STORE A 8 

36 STB STORE B 8 

37 STX STORE INDEX 8 

40 SKS SKIP IF SIGNAL NOT SET 27,37,38,42 

040 1021n MAGPAK TEST 58 

040 10400 CIT a CHANNEL W INTER-RECORD TEST For other channel codes, see page 38 

040 1041n TRT 0, n TAPE READY TEST 57 

040 11000 CET a CHANNEL W ERROR TEST; SKIP IF 
NO ERROR For other channel codes, see page 37 

040 11006 CFT 0,1 CARD READER END-OF-FILE TEST 53 

040 1101n ETT 0, n END OF TAPE TEST 58 

a 40 11060 PFT 0, 1 PRINTER FAULT TEST 63 

040 12000 CZT a CHANNEL W ZERO COUNT TEST; 
SKIP IF COUNT EQUALS ZERO For other channel codes, see page 38 

040 12006 CRT 0,1 CARD READER READY TEST 53 

040 1201n BTT 0, n BEGINNING OF TAPE TEST 57 

a 40 12046 PBT 0, 1 PU NCH BUFFER TEST 53 

040 12060 PRT 0, 1 PRINTER READY TEST 63 

040 12610 TGTO TAPE GAP TEST 58 

040 13610 TFT a TAPE END-OF-FILE TEST 58 

a to 14000 CAT a CHANNEL W ACTIVE TEST; SKIP IF 
CHANNEL INACTIVE For other channel codes, see page 37 

a 40 14006 FCT 0,1 FIRST COLUMN TEST 53 

a 40 1401n FPT 0, n FILE PROTECT TEST 57 

040 14046 CPT 0, 1 CARD PUNCH READY TEST 53 

040 14060 EPT 0, 1 END OF PAGE TEST 63 

040 1621n DT2 0, n DENSITY TEST, 200 BPI 58 

040 1661n DT5 0, n DENSITY TEST, 556 BPI 58 
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o 40 1721n DT8 0, n DE NSITY TEST, 800 BPI 58 

o 40 20001 OVT OVERFLOW INDICATOR TEST AND RESET 19 

04020002 lOT INTERRUPT DISABLED TEST 23 

040 20004 lET INTERRUPT ENABLED TEST 23 

040 20010 BETW W BUFFER ERROR TEST 37 

04020020 BETY Y BUFFER ERROR TEST 37 

04020040 BPT4 BREAKPOINT NO.4 TEST 19 

040 20100 BPT3 BREAKPOINT NO.3 TEST 19 

040 20200 BPT2 BREAKPOINT NO. 2 TEST 19 

040 20400 BPTl BREAKPOINT NO. 1 TEST 19 

040 21000 BRTW W BUFFER READY TEST 37 

040 22000 BRTY Y BUFFER READY TEST 37 

0404000T EXTENSION REGISTER TEST 20 

41 BRX INCREMENT INDEX AND BRANCH 14 

43 BRM MARK PLACE AND BRANCH 15 

046 00001 CLA CLEAR A 12 

046 00002 CLB CLEAR B 12 

046 00003 CLR CLEAR AB 12 

046 00004 CAB COpy A INTO B 12 

04600005 ABC COPY A INTO B, CLEAR A 13 

046 00010 CBA COPY B INTO A 12 

046 00012 BAC COpy B INTO A, CLEAR B 13 

046 00014 XAB EXCHANGE A AND B 12 

046 00020 CBX COpy B INTO INDEX 13 

046 00040 CXB COpy INDEX INTO B 13 

046 00060 XXB EXCHANGE INDEX AND B 13 

046 00122 S TE S TORE EXPONENT 13 

046 00140 LDE LOAD EXPONE NT 14 

046 00160 XEE EXCHANGE EXPONENTS 14 

046 00200 CXA COPY INDEX INTO A 13 

046 00400 CAX COpy A INTO INDEX 13 

046 01000 CNA COPY NEGATIVE INTO A 14 

246 00000 CLX CLEAR INDEX REGISTER X 13 

50 SKE SKIP IF E EQUALS M 15 

51 BRR RETURN BRANCH 15 

52 SKB SKIP IF M AND B DO NOT COMPARE ONES 16 

53 SKN S KIP IF M NEGATIVE 16 

54 SUB SUBTRACT 10 

55 ADD ADD M TO A 9 

56 SUC SUB TRAC T WITH CARRY 10 

57 ADC ADD WITH CARRY 9 

60 SKR REDUCE M, SKIP IF NEGATIVE 16 

/' .... T .... ' .... r ..... l"""'\.n\./ Tt--I...-nr .. "r .... IT 9 01 IVIlI'l IVlr.::lVIVI\ T lI'l\....l\r.::IVlr.::l'll 
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62 XMA EXCHANGE M AND A 9 

63 ADM ADD A TO M 9 

64 MUL MULTlPL Y 10 

65 DIV DIVIDE 11 

06600XXX RSH RIGHT SHIFT AB 17 

06620XXX RCY RIGHT CYCLE AB 17 

06624XXX LRSH LOGICAL RIGHT SHIFT AB 17 

06700XXX LSH LEFT SHIFT AB 18 

067 10XXX NOD NORMALIZE AND DECREMENT INDEX 18 

06720XXX LCY LEFT CYC LE AB 18 

70 SKM SKIP IF A=M ON B MASK 15 

71 LDX LOAD INDEX 8 

72 SKA SKIP IF M AND A DO NOT COMPARE ONES 16 

73 SKG S KIP IF A GREATER THAN M 15 

74 SKD DIFFERENCE EXPONENTS AND SKIP 16 

75 LDB LOAD B 8 

76 LDA LOAD A 8 

77 EAX COpy EFFECTIVE ADDRESS INTO INDEX REGISTER 8 
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Mnemonic Instruction Code Name Page References 

ABC 046 00005 COpy A INTO B, CLEAR A 13 

ADC 57 ADD WITH CARRY 9 

ADD 55 ADD M TO A 9 

ADM 63 ADD A TO M 9 

AIR 002 20020 ARM INTERRUPTS 23 

ALC 0 002 50000 ALERT CHANNEL W For other channel codes, see page 33 

ASC 0 002 12000 ALERT TO STORE ADDRESS IN 
CHANNEL W For other channel codes, see page 33 

BAC 046 00012 COpy B INTO A, CLEAR B 13 

BETW 040 20010 W BUFFER ERROR TEST 37 

BETY 040 20020 Y BUFFER ERROR TEST 37 

BPTl 04020400 BREAKPOINT NO. 1 TEST 19 

BPT2 04020200 BREAKPOINT NO. 2 TEST 19 

BPT3 040 20100 BREAKPOINT NO. 3 TEST 19 

BPT4 04020040 BREAKPOINT NO.4 TEST 19 

BRM 43 MARK PLACE AND BRANCH 15 

BRR 51 RETURN BRANCH 15 

BRTW 040 21000 W BUFFER READY TES T 37 

BRTY 040 22000 Y BUFFER READY TES T 37 

BRU 01 BRANCH UNCONDITIONALLY 14 

BRX 41 INCREMENT INDEX AND BRANCH 14 

BTTO,n 040 1201n BEGINNING OF TAPE TEST 57 

CAB 04600004 COpy A INTO B 12 

CAT 0 040 14000 CHANNEL W ACTIVE TEST; SKIP IF 
CHANNEL INACTIVE For other channel codes, see page 37 

CAX 046 00400 COpy A INTO INDEX 13 

CBA o 46 00010 COpy B INTO A 12 

CBX 046 00020 COpy B INTO INDEX 13 

CET 0 040 11000 CHANNEL W ERROR TEST; SKIP IF 
NO ERROR For other channel codes, see page 37 

CFT 0,1 040 11006 CARD READER END-OF-FILE TEST 53 

CIT a 040 10400 CHANNEL W INTER-RECORD TEST For other channel codes, see page 38 

CLA 046 00001 CLEAR A 12 

CLB 046 00002 CLEAR B 12 

CLR 046 00003 CLEAR AB 12 

CLX 246 00000 CLEAR INDEX REGISTER X 13 

CNA 046 01000 COpy NEGATIVE INTO A 14 

CPT 0, 1 040 14046 CARD PU NCH READY TES T 53 

CRT 0, 1 040 12006 CARD READER READY TEST 53 
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CXA 046 00200 COPY INDEX INTO A 13 

CXB 046 00040 COPY INDEX INTO B 13 

CZT 0 040 12000 CHANNE L W ZERO COUNT TEST; 38 
SKIP IF COUNT EQUALS ZERO 

DIR 002 20004 DISABLE INTERRUPT SYSTEM 23 

DIV 65 DIVIDE 11 

DSC 0 002 00000 DISCONNECT CHANNEL W For other channel codes, see page 33 

DT2 0, n 040 1621n DENSITY TEST, 200 BPI 58 

DT5 0, n 040 1661n DENSITY TEST, 556 BPI 58 

DT8 0, n 040 1721n DENSITY TES T, 800 BPI 58 

EAX 77 COpy EFFECTIVE ADDRESS INTO 8 
INDEX REGISTER 

EFTn,4 o 02 0367n ERASE TAPE FORWARD 58 

EIR 002 20002 ENABLE INTERRUPT SYSTEM 23 

EOD 06 ENERGIZE OUTPUT TO DIRECT ACCESS 
CHANNEL 27,28,33,34 

EOM 02 ENERGIZE OUTPUT M 25,26,27,28,31,34,41 

EOR 17 EXCLUSIVE OR 11 

EPT 0,1 040 14060 END OF PAGE TEST 63 

ERT 0, n, 4 0020767n ERASE TAPE IN REVERSE 58 

ETR 14 EXTRACT 11 

ETT 0, n 040 1101n END OF TAPE TEST 58 

EXU 23 EXECUTE 19 

FCT 0, 1 o 40 14006 FIRST COLUMN TEST 53 

FPT 0, n o 40 1401n FILE PROTECT TEST 57 

HLT 00 HALT 18 

IDT 04020002 INTERRUPT DISABLED TEST 23 

lET 04020004 INTERRUPT ENABLED TEST 23 

lORD I/O OF A RECORD AND DISCONNECT 35 

IORP I/O OF A RECORD AND PROCEED 35 

IOSD I/O UNTIL SIGNAL THEN DISCONNECT 35 

IOSP I/O UNTIL SIGNAL THEN PROCEED 36 

LCY 06720XXX LEF T CYC LE AB 18 

LDA 76 LOAD A 8 

LDB 75 LOAD B 8 

LDE 046 00140 LOAD EXPONENT 14 

LDX 71 LOAD INDEX 8 

LRSH 06624XXX LOGICAL RIGHT SHIFT AB 17 

L:SH 06700XXX LEFT SHIFT AB 18 

MIN 61 MEMORY INCREMENT 9 

MIW 12 MINTO W BUFFER WHEN EMPTY 38 

MIY 10 MINTO Y BUFFER WHEN EMPTY 39 

MRG 16 MERGE 11 
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MUL 64 MU LTIPLY 10 

NOD o 67 10XXX NORMALIZE AND DECREMENT INDEX 18 

NOP 20 NO OPERATION 19 

OVT o 40 20001 OVERFLOW INDICATOR TEST AND RESET 19 

PBT 0, 1 o 20 12046 PU NCH BUFFER TEST 53 

PCBO,1,4 o 02 03646 PUNCH CARD BINARY 53 

PCD 0, 1,4 o 02 02646 PUNCH CARD DECIMAL (HOLLERITH) 53 

PFT 0,1 040 11060 PRINTER FAULT TEST 63 

PIN 33 PARALLEL INPUT 41 

PLPO,1,4 o 02 02660 PRINT LINE PRINTER 63 

POL 0,1 o 02 10260 PRINTER OFF LINE 63 

POT 13 PARALLEL OUTPUT 41 

PPT 0, 1,4 o 02 02644 PUNCH PAPER TAPE WITH NO LEADER 49 

PRT 0, 1 040 12060 PRINTER READY TEST 63 

PSC 0, 1, N 002 1N460 PRINTER SKIP TO CHANNEL N 63 

PSP 0, 1, N o 02 1 N660 PRINTER SPACE N LINES 63 

PH 0, 1,4 002 00644 PUNCH PAPER TAPE WITH LEADER 49 

RCB 0, 1,4 002 03606 READ CARD BINARY 53 

RCDO,1,4 002 02606 READ CARD DECIMAL (HOLLERITH) 53 

RCY 06620XXX RIGHT CYCLE AB 17 

REO o 02 20010 RECORD EXPONENT OVERFLOW 18 

REW 0, n 0021401n REWIND 58 

RKB 0, 1,4 o 02 02601 READ KEYBOARD 46 

ROV 002 20001 RESET OVERFLOW 19 

RPTO,1,4 o 02 02604 READ PAPER TAPE 49 

RSH 06600XXX RIGHT SHIFT AB 17 

RTB 0, n, 4 0020361n READ TAPE IN BINARY 58 

RTD 0, n, 4 0020261n READ TAPE IN DECIMAL (BCD) 58 

RTS 0 002 14000 CONVERT READ TO SCAN 58 

SFB 0, n, 4 002 0363n SCAN FORWARD IN BINARY 58 

SFD 0, n, 4 o 02 0263n SCAN FORWARD IN DECIMAL (BCD) 58 

SKA 72 SKIP IF M AND A DO NOT COMPARE 
ONES 16 

SKB 52 SKIP IF M AND B DO NOT COMPARE 
ONES 16 

SKD 74 DIFFERENCE EXPONENTS AND SKIP 16 

SKE 50 S KIP IF A EQUALS M 15 

SKG 73 S KIP IF A GREATER THAN M 15 

SKM 70 SKIP IF Ac:-M ON B MASK 15 

SKN 53 SKIP IF M NEGATIVE 16 

SKR 60 REDUCE M, SKIP IF NEGATIVE 16 
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SKS 40 SKIP IF SIGNAL NOT SET 27,37,38,42 

SRB 0, n, 4 o 02 0763n SCAN REVERSE IN BINARY 58 

SRC 0,1 o 02 12006 SKIP REMAINDER OF CARD 53 

SRD 0, n, 4 o 02 0663n SCAN REVERSE IN DECIMAL (BCD) 58 

SRR 0 o 02 13610 SKIP REMAl NDER OF RECORD 58 

STA 35 STORE A 8 

STB 36 STORE B 8 

STE 046 00122 STORE EXPONENT 13 

STX 37 STORE INDEX 8 

SUB 54 SUBTRACT 10 

SUC 56 SUBTRACT WITH CARRY 10 

TFT 0 040 13610 TAPE END-OF-FILE TEST 58 

TGT 0 040 12610 TAPE GAP TEST, CHANNEL W 58 

TOP 0 002 14000 TERMINATE OUTPUT OF CHANNEL W 33,34 

TRT 0, n 040 1041n TAPE READY TEST 57 

TYP 0,1,4 00202641 WRITE TYPEWRITER 46 

WIM 32 W BUFFER INTO M WHEN FULL 39 

WTB 0, n,4 0020365n WRITE TAPE IN BINARY 58 

WTD O,n,4 0020265n WRITE TAPE IN DECIMAL (BCD) 58 

XAB 046 00014 EXCHANGE A AND B 12 

XEE 046 00160 EXCHANGE EXPONENTS 14 

XMA 62 EXCHANGE M AND A 9 

XXA 046 00600 EXCHANGE INDEX AND A 13 

XXB 046 00060 EXCHANGE INDEX AND B 13 

YIM 30 Y BUFFER INTO M WHEN FULL 39 
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Octal Page Octal Page 

Mnemonic Code Nome Ref. Mnemonic Code Nome Ref. 

GENERAL MAGNETIC TAPE 

EOM A 02 Energize Output M 26 TRT C,U 04010410 T ope Ready Test 57 
EOD A 06 Energize Output to Direct Access 27 FPT C,U 040 14010 File Protect Test 57 

Channel BTT C,U 04012010 Beginning of Tope Test 57 
MIW A, T 12 Memory into W when Empty 38 TGT C 04012610 Tope Gop Test 58 
MIY A, T 10 Memory into Y when Empty 39 ETT C,U 040 11010 End of Tope Test 58 
PIN A, T 33 Parallel Input 41 DT2 C,U 040 16210 Density Test, 200 BPI 58 
POT A, T 13 Parallel Output 41 DT5 C,U 04016610 Density Test, 556 BPI 58 
WIM A, T 32 W into Memory when Full 39 DT8 C,U 040 17210 Density Test, 800 BPI 58 
YIM A, T 30 Y into Memory when Full 39 TFT C 040 13610 Tope EOF Test 58 

040 10210 MAGPAK Test 58 
RTD C,U,CC 00202610 Read Tope Decimal (BCD) 58 

CHANNEL RTB C,U,CC 00203610 Read Tape Binary 58 
RTS C 002 14000 Convert READ to Scan 58 

ALC C 00250000 Alert Channel 33 SRR C 002 13610 Skip Remainder of Record 58 
DSC C 00200000 Disconnect Channel 33 SFD C,U,CC 00202630 Scan Forward Decimal (BCD) 58 
TOP C 002 14000 Terminate Output 33 SFB C,U,CC 00203630 Scan Forward Binary 58 
BET W 04020010 Buffer Error Test W 37 SRD C,U,CC 00206630 Scan Reverse Decimal (BCD) 58 
BET Y 04020020 Buffer Error Test Y 37 SRB C,U,CC 00207630 Scan Reverse Binary 58 
BRT W 04021000 Buffer Ready Test W 37 WTD C,U,CC 00202650 Write Tape Decimal (BCD) 58 
BRT Y 04022000 Buffer Ready Test Y 37 WTB C,U,CC 002 03650 Write Tope Binary 58 
ASC C 002 12000 A lert to Store Address 33 EFT C,U,CC o 02 03670 Erose Forward Tope 58 
CAT C 040 14000 Channel Active Test; Skip if Inactive 37 ERT C,U,CC o 02 07670 Erase Reverse Tope 58 
CET C 040 11000 Channel Error Test; Skip if no Error 37 REW C,U 002 14010 Rewind 58 
CIT C 04010400 Channel Inter-Record Test 38 
CZT C 040 12000 Channel 0 Count Test; Skip if Count=O 38 LINE PRINTER 

PRT C,U 040 12060 Printer Ready Test 63 

PERIPHERAL DEVICE it~STRUCTiONS At~D TESTS 
EPT C,U 040 14060 End of Page Test 63 
PFT C,U 040 11060 Printer Fau It Test 63 

Octal Codes given are for the W Channel, device number 0 (bits 21-
POL C,U 002 10260 Print Off-Line 63 
PSC C,U,N 002 1 N460 Printer Skip to Channel N 63 

23), and 4 character/word mode (bits 15, 16). 
PSP C,U,N 002 1N660 Printer Space N Lines 63 
PLP C,U,CC 00202660 Print Line Printer 63 

PAPER TAPE 
TYPEWRITER 

RPT C,U,CC 00202604 Read Paper Tope 49 RKB C,U,CC o 02 02601 Read Keyboard 46 
PTL C,U,CC 00200644 Punch Paper Tope, Leader 49 TYP C,U,CC 00202641 Write Typewriter 46 
PPT C,U,CC 00202644 Punch Paper Tape No Leader 49 

OCTAL CODE CHANNEL SELECTION 

CARD 
Channel EOM (02) SKS (40) 

W 00000000 00000000 
CRT C,U 040 12006 Cord Reader Ready Test 53 Y 00000100 00000100 
FCT C,U 040 14006 First Calumn Test 53 C 20000000 20000000 
RCD C,U,CC 00202606 Read Card Decimal (Hollerith) 53 D 20000100 20000100 
RCB C,U,CC 00203606 Read Cord Binary 53 E 00600000 00040000 
CFT C,U 04011006 Cord Reader E OF Test 53 F 00600100 00040100 
SRC C,U 00212006 Skip Remainder of Cord 53 G 20600000 20040000 
CPT C,U 04014046 Cord Punch Ready Test 53 H 20600100 20040100 
PBT C,U 040 12046 Punch Buffer Test 53 
PCD C,U,CC 00202646 Punch Card Decimal (Hollerith) 53 Add the appropriate entry to the octal code to select the channel. 
PCB C,U,CC 00203646 Punch Cord Binary 53 Example: PCD (i.e., 00202646) for channel G is 20602646. 

Legend: 

A ---=- address; T =- rag field; C - channel number; U =--: uniT number; CC character/word count; N = number. 
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