


































































































































































INTERLACE CONTROL 

Figure 12 shows the automatic operations of the buffer 
during interlaced transmission. The following para­
graphs refer to Figure 12 and assume that an interlaced 
I/O operation has been initiated by a buffer control 
EOM. 

INTERLACE 

The word count is stored in the word count register 
(WCR), the starting address is stored in the memory ad­
dress register (MAR), and the automatic interlace con­
trol begins. 

EaR 

If an end-of-record signal has been received by the 
buffer from the peripheral device, the I/O operation is 
term inated. 

FIN 

If the specified number of words have been processed, 
the I/O operation is terminated. 

TRANSMIT 

During input, the contents of the WAR are copied into 
the memory location spec ified by the contents of the 
MAR. During output, the contents of the memory loca­
tion spec ified by the contents of the MAR are copi ed 

into the WAR. Words are assembled or disassembled as 
described in Single-Word Transmission. 

NEXT 

The contents of the MAR are incremented by 1 and the 
contents of the WCR are decremented by 1. 

EaT 

If an end-of-record signal has been received, the unit 
address register (UAR) is cleared and an End-of-Trans­
mission (EaT) interrupt signal is transmitted to the EaT 
interrupt level. If the Interrupt System is enabled, a 
program interrupt occurs. 

OUTPUT 

When the specified number of words have been trans­
mitted to the peripheral device, the buffer automatic­
ally terminates the output operation, clears the UAR, 
and transmits the EaT interrupt signal. 

INPUT 

When the specified number of words have been stored in 
memory, the interlace is disengaged and the buffer re­
turns to the single-word mode of transmission, as de­
picted in Figure 11. 

INTERLACE 

Word count �~� WCR 
Start address �~� MAR 
Engage interlace 
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NEXT 

(MAR) + �1�-�-�-�~�.� MAR 
(WCR) -1 • WCR 

EaR 
yes 

End of reco rd sensed? 

yes 

TRANSMIT 

Input: (WAR) �~� ((MAR)) 
Output: ((MAR)) �~�W�A�R� 

Clear 
Send 

UAR 
EaT 

EaT 

OUTPUT 

Terminate Output 

INPUT 

Disengage interlace 

Figure 12. Buffer Operation, Interlaced Transmission 



APPENDIX E PROGRAMMED OPERATORS 

The XDS Programmed Operator (POP) feature enables a 
programmer to code a subroutine call with a single in­
struction, just as if the subroutine were a machine instruc­
tion. The XDS Programmed Operator feature uses the 
operation code to indicate the transfer address. When 
the computer detects a 1 in bit position 2 of an instruc­
tion, bit positions 3 through S are not interpreted as a 
normal instruction, but instead are treated as the 6 low­
order bits of an address to which the computer transfers 
control. Thus, the operand address field is free to desig­
nate an address for use by the subroutine. There are 64 
(decimal) locations (100S through 177S) to which a trans­
fer may occur. These locations constitute a linkage table; 
they normally contain appropriate unconditional branch 
(BRU) instructions to maintain the communication link be­
tween the POP code and the subroutine being cal led by it. 

When the computer detects the POP code, the location 
of the POP code (that is, the contents of the P register) 
is preserved in location O. Also, the state of the OVER­
FLOW indicator is preserved in bit position 0 of location 
o and the OVERFLOW indicator is reset. Thus, the nor­
mal BRR instruction may be used to leave the POP sub­
routi ne and return to the main program. 

To allow access to an operand in the main program by the 
POP subroutine, bit position 9 (the indirect address bit) 
of location 0 is unconditionally set to 1. In this manner, 
when the subroutine refers indirectly to location 0, the 
indirect addressing is perpetuated one more level. 

By judicious use of the programmed operator principle, a 
one-to-one program correspondence may be maintained 
between XDS 900 Series Computers. For example, XMA 
is a 930 machine instruction; its function may be simu­
lated on the XDS 910 by a programmed operator. Thus, 
the main program requires the same number of instruc­
tions for either the XDS 910 or 930. 

Another advantage of the Programmed Operator is the 
ability to change the arithmetic modeofaprogram with­
out recoding the arithmetic portions of the program. For 
example, if the programmer codes all arithmetic instruc­
tions as programmed operators, he could simply change 
the arithmetic subroutine package and, hence, the arith­
metic mode of the main program. 

In summary, the following operations take place when 
the computer detects a Programmed Operator: 

1. (Of) ~OO 

2. 

3. 

4. 

o ~ 
o ~ 

(preserve status of OVERFLOW 
indicator) 

(reset OVERFLOW indicator) 

(c lear bits l-S of location 0) 

(insert indirect address bit) 

5. (P) ~ 0
10

-
23 

(save P reg ister for return address) 

6. (C)2_8 --. P (branch to location indicated in 
POP code) 

A I ibrary of Programmed Operator subrouti nes is avai lable 
which greatly extends the XDS 910 instruction repertiore 
(see page A-20). Each subroutine is identified by a 
unique mnemonic and represents an avai lable instruction 
that may be used in preparing 910 programs. 

Up to 64 Programmed Operator instructions may be used 
in anyone program. The program loading system auto­
maticallyorganizes the interconnection between POP 
instructions and their corresponding subroutines. Each 
POP mnemonic is converted to an octal code of 100 to 
177. A memory location from 0100 through 0177, corre­
sponding to each POP code, is then loaded with an un­
conditional branch to the corresponding subroutine. 

Example: XMA is a Programmed Operator (POP code 162) that exchanges the contents of the A register with the 
contents of the effective address of XMA. The contents of the B and X registers are not permanently 
affected by this subroutine. 

Effective (Effective 
Location Instruction Address Address)t (Location 0/ (Of)t (A Regi ster/ (B Register)t 

01341 LSH 6 00053601 Set 25252525 01234500 
01342 XMA 02163 02163 77777777 40041342 Reset 25252525 01234500 
00162 BRU 0300 00300 07500306 25252525 01234500 
00300 STB 0306 00306 01234500 25252525 01234500 
00301 LDB *0 02163 77777777 25252525 77777777 
00302 STA *0 02163 25252525 25252525 77777777 
00303 XAB 77777777 25252525 
00304 LDB 0306 00306 01234500 Reset 77777777 01234500 
00305 BRR 0 00000 40041342 40041342 Set 77777777 01234500 
01343 Continue in main program 

t Contents after execution of the instructions. 
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Mnemonic 

ADM 
ATD 

ATF 
ATN 

BDD 

BDF 

BFS 

BID 

CAB 
CAX 
CBA 
CBX 
CLA 
CLB 
CNA 
COS 

CSD 

CSF 
CXA 
CXB 

DBD 

DBF 

DFS 

DIB 

DIV 
DPA 
DPD 
DPM 
DPN 
DPS 
DSQ 
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PROGRAMMED OPERATOR INSTRUOIONS 

Name 

Add A to M 
Arctangent of A - Double-Precision, 

Fixed-Point 
Arctangent of A - Floating-Point 
Arctangent of A - Single-Precision, 

Fixed-Point 

Binary to Decimal Conversion - Double­
Precision, Fixed-Point 

Binary to Decimal Conversion - Double­
Precision, Floating-Point 

Binary to Decimal Conversion - Single­
Precision, Floating-Point 

Binary to Decimal Conversion - Single­
Prec ision, Fixed-Point 

Copy A into B 
Copy A into Index 
Copy B into A 
Copy B into Index 
Clear A 
Clear B 
Copy Negative into A 
Cosine of A - Single-Precision, Fixed­

Point 
Cosine of A - Double-Precision, Fixed-

Point 
Cosine of A - Floating-Point 
Copy Index into A 
Copy Index into B 

Decimal to Binary Conversion - Double­
Precision, Fixed-Point 

Decimal to Binary Conversion - Double­
Precision; Floating-Point 

Decimal to Binary Conversion - Single­
Precision, Floating-Point 

Decimal to Binary Conversion - Single-
Precision, Fixed-Point 

Divide 
Double-Precision Add - Fixed-Point 
Double-Precision Divide - Fixed-Point 
Double-Precision Multiply - Fixed-Point 
Double-Precision Negate - Fixed-Point 
Double-Precision Subtract - Fixed-Point 
Double-Precision Square Root - Fixed-

Point 

Mnemonic 

EXF 

EXP 

FFF 
FLA 
FLD 
FLM 
FLN 
FLS 
FSA 
FSD 
FSM 
FSN 
FSQ 
FSS 

LDE 
LDP 
LGF 
LOG 
LQP 
LRSH 
LTP 

MUL 

SIN 
SKB 
SKD 
SKE 
SKR 
SND 

SNF 
SQR 

STD 
STE 
STP 
STQ 

XEE 
XMA 
XXA 
XXB 

Name 

Exponential of A - Single-Precision 
Floating-Point 

Exponential of A - Single-Precision, 
Fixed-Point 

Fixed-Floating Format Conversion 
Floating Add - Double-Precision 
Floating Divide - Double-Precision 
Floating Multiply - Double-Precision 
Floating Negate - Double-Precision 
Floating Subtract - Double-Precision 
Floating Add - Single-Precision 
Floating Divide - Single-Precision 
Floating Multiply - Single-Precision 
Floating Negate - Single-Precision 
Floating Square Root - Double-Precision 
Floating Subtract - Single-Precision 

Load Exponent 
Load - Double-Precision 
Logarithm of A - Floating-Point 
Logarithm of A - Fixed-Point 
Load - Quadruple-Precision 
Logical Right Shift A and B 
Load - Triple-Precision 

Multiply 

Sine of A - Single-Precision, Fixed-Point 
Skip if M and B do not Compare Ones 
Difference Exponents and Skip 
Skip if A Equals M 
Reduce M, Skip if Negative 
Sine of A - Double-Precision, Fixed­

Point 
Sine of A - Floating-Point 
Square Root of A -Single-Precision, 

Fixed-Point 
Store - Double-Precision 
Store Exponent 
Store - Triple-Prec ision 
Store - Quadruple-Prec ision 

Exchange Exponents 
Exchange M and A 
Exchange Index and A 
Exchange Index and B 



APPENDIX F INSTRUCTION LISTS 
XDS 910 INSTRUOION LIST - FUNCTIONAL CATEGORIES 

Instruction 
Designation Code Name Function Timing Page 

LOAD/STORE 

LDA 76 LOAD A (M)--.. A 2 8 

STA 35 STORE A (A)~M 3 8 

LDB 75 LOAD B (M)--.. B 2 8 

STB 36 STORE B (B) ~M 3 9 

LDX 71 LOAD INDEX (M)~X 2 9 

STX 37 STORE INDEX (X)~M 3 9 

EAX 77 COPY EFFECTIVE ADDRESS E ffec t i ve add ress ---.. X 2 9 
INTO INDEX REGISTER 

ARITHMETIC 

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

MIN 61 MEMORY INCREMENT (M) + 1 ~M 3 9 

MDE 60 MEMORY DECREMENT (M) - 1 ~M 3 9 

SUB 54 SUBTRACT M FROM A (A) - (M) ~ A 2 9 

MUS 64 MUL TIPL Y STEP Add or subtract (M) from (A) based 
on B21 - 23 , 1/4 (AB) ~ AB 

DIS 65 DIVIDE STEP 2 (AB) .......... AB 

AO ~ B23 

If (AO) = (MO)' (A)-(M) ~ Ai 

If (AO) f (M
O

)' (A)+(M) ~ A 2 10 

LOGICAL 

ETR 14 EXTRACT (A) AND (M) ~ A 2 10 

MRG 16 MERGE (A) OR (M) ~ A 2 10 

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

REGISTER CHANGE 

RCH 46 REGISTER CHANGE 

CLR 046 30000 CLEAR AB O~AB 11 

XAB 04600000 EXCHAN GE A AND B (A) ~ (B) 11 

BAC 046 10000 COpy B INTO A, CLEAR B (B) ~ A,O ~ B 11 

ABC 046 20000 COpy A INTO B, CLEAR A (A)~ B,O~ A 11 

BRANCH 

BRU 01 BR,A.NCH UNCOND!T!ON,i1.LL Y Effecti ve Address ~ P 12 
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Instruction 
Designation Code Name Function Timing Page 

BRX 41 INCREMENT INDEX (X) + 1---.. X 
AND BRANCH If (X) negative, Effective Address ---. P 1 

If (X) positive, (P)+ 1 ---..p 2 12 

BRM 43 MARK PLACE AND BRANCH (P) ~ M; M + 1 ~ P 2 12 

BRR 51 RETURN BRANCH (M) + 1----. P 2 12 

TEST/SKIP 

SKG 73 SKIP IF A GREATER THAN If (A) ::;. (M), (P) + 1---. P 2 
M If (A) > (M), (P) + 2---" P 3 13 

SKM 70 SKI P I F A = M 0 N B MAS K If (B)(A) -I (B)(M), (P) + 1----. P 2 
If (B)(A) = (B)(M), (P) + 2---.. P 3 13 

SKN 53 SKIP IF M NEGATIVE If (M) L 0, (P) + 1---.. P 2 
If (M) < 0, (P) + 2--+- P 3 14 

SKA 72 SKIP IF M AND A DO NOT If (A)(M) -10, (P) + 1--.-... P 2 
COMPARE ONES ANY- If (A)(M) = 0, (P) + 2--'-'" P 3 13 
PLACE 

SKS 40 SKIP IF SIGNAL NOT SET If signal = 1, (P) + 1--.-... P 1 
If signa I = 0, (P)+2~P 2 26 

SHIFT 

RSH 066000XX RIGHT SHIFT AB (AB) shift right N places 2 + N 14 

RCY 066200XX RIG HT CYCLE AB (AB) cycled right N places 2+N 14 

LSH 067000XX LEFT SHIFT AB (AB) shift left N places 2+N 15 

LCY 067200XX LEFT CYCLE AB (AB) cycled left N places 2+N 15 

NOD 067100XX NORMALIZE AND (AB) left and (X) - 1--+- X 2+N 15 
DECREMENT X until AO -I A

l
, or N shifts 

CONTROL 

HLT 00 HALT Ha I ts computati on 15 

NOP 20 NO OPERATION -------- 16 

EXU 23 EXECUTE Instruction in M is performed, (P) 16 
is unchanged 

BREAKPOINT TESTS 

BPT 1 04020400 BREAKPOINT 1 TEST T est BREAKPOINT switch 1 1, 2 16 

BPT 2 040 20200 BREAKPOINT 2 TEST Test BREAKPOINT switch 2 1, 2 16 

BPT 3 040 20100 BREAKPOINT 3 TEST Test BREAKPOINT switch 2 1, 2 16 

BPT 4 04020040 BREAKPOINT 4 TEST Test BREAKPOINT switch 4 1, 2 16 

OVERFLOW 

OVT 040 20001 OVERFLOW INDICATOR Test OVERFLOW indicator 1, 2 16 
TEST AND RESET 

ROV 002 20001 RESET OVERFLOW Turn off OVERFLOW indicator 16 
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Instruction 
Designation Code Name Function Timing Page 

INTERRUPT 

EIR o 02 20002 ENABLE INTERRUPT SYSTEM 23 

DIR o 02 20004 DISABLE INTERRUPT SYSTEM 23 

lET 04020004 INTERRUPT ENABLED TEST Skip if Interrupt System enabled 1, 2 23 

IDT 04020002 INTERRUPT DISABLED TEST Skip if Interrupt System disabled 1, 2 23 

AIR 002 20020 ARM INTERRUPTS 21 

BUFFER 

ALC 0 o 0250000 ALERT W BUFFER 28 

ALC 1 o 0250100 ALERT Y BUFFER 28 

DSC 0 002 00000 DISCONNECT W BUFFER 28 

DSC 1 o 02 00100 DISCONNECT Y BUFFER 28 

TOP 0 o 02 14000 TERMINATE OUTPUT ON 28 
W BUFFER 

TOP 1 o 02 14100 TERMINATE OUTPUT ON Y 28 
BUFFER 

INTERLACE STORING CONTROL 

ASC 0 o 02 12000 ALERT TO STORE ADDRESS 29 
IN W BUFFER 

ASC 1 o 02 12100 ALERT TO STORE ADDRESS 29 
IN Y BUFFER 

INPUT/OUTPUT 

MIW 12 MINTO W BUFFER WHEN (M) ----. W 2 + wait 30 
EMPTY 

MIY 10 MINTO Y BUFFER WHEN (M)~Y 2 + wait 30 
EMPTY 

WIM 32 W BUFFER INTO M WHEN (W)--.M 3 + wait 31 
FULL 

YIM 30 Y BUFFER INTO M WHEN (Y)~M 3 + wait 31 
FULL 

POT 13 PARALLEL OUTPUT (M) ---.. Unit M in Parallel 3 + wait 35 

PIN 33 PARALLEL INPUT (Unit M) ---.. M in Parallel 4 + wait 35 

EOM 02 ENERGIZE OUTPUT M 8 !-,sec Pulse to Point(s) 25 
Addressed 

SKS 40 SKIP IF SIGNAL NOT SET If signal = 1, (P) + 1-P 1 26 
If signal = 0, (P) + 2 ---.. P 2 

BETW 040 20010 W BUFFER ERROR TEST Skip if No W Buffer Error 1, 2 29 

BETY o 40 20020 Y BUFFER ERROR TEST Skip if No Y Buffer Error 1, 2 29 

BRTW o 40 21000 W BUFFER READY TEST Skip if W Buffer Ready I, 2 29 

BRTY o 40 22000 V RI ":~~D D~" f'lV T~ CT Skip if Y Buffer Ready 1 ') ')0 
I LJ'\,J'I I ~I' ''\.'-F"''''\ L...oI' I I L...." I I, L. L7 
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Instruction 
Designation Code Name Function Timing Page 

TYPEWRITER 

RKBO,1,4 002 02601 READ KEYBOARD 38 

TYP 0, 1,4 002 02641 WRITE TYPEWRITER 38 

PAPER TAPE 

RPT 0, 1,4 o 02 02604 READ PAPER TAPE 40 

PTLO,1,4 00200644 PUNCH PAPER TAPE WITH 41 
LEADER 

PPTO,1,4 002 02644 PUNC H PAPER TAPE WI TH 41 
NO LEADER 

PUNCHED CARD 

CRT 0, 1 040 12006 CARD READER READY TEST Skip if Card Reader Ready 1, 2 45 

FCT 0, 1 040 14006 FIRST COLUMN TEST Skip if Column about to be Read 1, 2 45 

CFT 0, 1 040 11006 CARD READER END-OF- Skip if Card Reader Not at End 1, 2 45 
FILE TEST of File 

RCDO,1,4 00202606 READ CARD DECIMAL 45 
(Hollerith) 

RCBO,1,4 002 03606 READ CARD BINARY 45 

SRC 0, 1 o 02 12006 SKIP REMAINDER OF CARD 45 

CPT 0, 1 040 14046 CARD PUNCH READY TEST Skip if Card Punch Ready 1, 2 48 

PBT 0, 1 040 12046 PUNCH BUFFER TEST Skip if Punch Buffer Ready 1, 2 48 

PCD 0, 1,4 002 02646 PUNCH CARD DECIMAL 46 
(Hollerith) 

PCB 0, 1,4 00203646 PUNCH CARD BINARY 46 

MAGNETIC TAPE 

TRT 0, n 040 1041n TAPE READY TEST Skip if Tape Unit Not Ready 1, 2 53 

FPT 0, n 040 1401n FILE PROTECT TEST Skip if Tope Unit Not Fi Ie 1, 2 53 
Protected 

BTT 0, n 040 1201n BEGINNING OF TAPE Skip if Tape Unit Not at 1, 2 53 
TEST Beginning of Tape 

ETT 0, n 040 1101n END OF TAPE TEST Skip if Tape Unit Not at End 1, 2 53 
of Tape 

040 1021n MAGPAK TEST Skip if Tape Unit Not MAGPAK 1, 2 53 

DT2 0, n 040 1621n DE NSITY TEST, 200 BPI Skip if Tape Unit Not at 200 BPI 1, 2 53 
Density 

DT5 0, n 040 1661n DENSITY TEST, 556 BPI Skip if Tape Unit Not at 556 BPI 1, 2 53 
Density 

DT8 0, n 040 1721n DENSITY TEST, 800 BPI Skip if Tape Unit Not at 800 BPI 1, 2 53 
Density 
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Instruction 
Designation Code Name Function Timing Page 

TFT 0 040 13610 TAPE END-OF-FILE TEST Skip if T :lpe Unit Not at End of 1, 2 53 
File 

TGT 0 040 12610 T APE GAP TEST Skip if Tape Unit Not in Gap 1, 2 54 

WTB 0, n,4 o 02 0365n WRITE TAPE IN BINARY 59 

WTD 0, n,4 o 02 0265n WRITE TAPE IN DECIMAL 59 
(BCD) 

EFT 0, n, 4 0020367n ERASE TAPE FORWARD 59 

ERT 0, n, 4 0020767n ERASE TAPE IN REVERSE 59 

RTB 0, n, 4 0020361n READ TAPE IN BINARY 54 

RTDO,n,4 0020261n READ TAPE IN DECIMAL 54 
(BCD) 

RTS 0 o 02 14000 CONVERT READ TO SCAN 57 

SFB 0, n,4 o 02 0363n SCAN FORWARD IN BINARY 55 

SFD 0,n,4 0020263n SCAN FORWARD IN 55 
DECIMAL (BCD) 

SRB 0, n, 4 o 02 0763n SCAN REVERSE IN BINARY 55 

SRD 0, n, 4 0020663n SCAN REVERSE IN DECIMAL 55 
(BCD) 

SRR 0 o 02 13610 SKIP REMAINDER OF 57 
RECORD ON TAPE IN READ 
OPERATION 

REW 0, n o 02 1401n REWIND 57 

PRINTER 

PRT 0, 1 040 12060 PRINTER READY TEST Skip if Printer Ready 1, 2 50 

EPT 0, 1 040 14060 END OF PAGE TEST Skip if Printer Not at End of Page 1, 2 50 

PFT 0, 1 040 11060 PRINTER FAULT TEST Skip if No Print Fault 1, 2 50 

POL 0, 1 o 02 10260 PRINTER OFF-LINE 49 

PSC 0, 1, n o 02 1n460 PRINTER SKIP TO FORMAT 49 
CHANNEL n 

PS P 0, 1, n 002 1n660 PRINTER SPACE n LINES 49 

PLPO,1,4 o 02 02660 PRINT LINE PRINTER 49 
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XOS 910 INSTRUCTION LIST - NUMERICAL ORDER 

Instruction 
Code Designation Name Page 

00 HLT HALT 15 

01 BRU BRANCH UNCONDITIONALLY 12 

02 EOM ENERGIZE OUTPUT M 26 

o 02 00000 DSC 0 DISCONNECT W BUFFER 28 

o 02 00100 DSC 1 DISCONNECT Y BUFFER 28 

o 02 00644 PTL 0, 1,4 PUNCH PAPER TAPE WITH LEADER 41 

o 02 02601 RKBO,1,4 READ KEYBOARD 38 

002 02604 RPT 0, 1,4 READ PAPER TAPE 38 

o 02 02606 RCD 0, 1,4 READ CARD DECIMAL (HOLLERITH) 45 

o 02 0261n RTD 0,n,4 READ TAPE IN DECIMAL (BCD) 45 

o 020263n SFD 0,n,4 SCAN FORWARD IN DECIMAL (BCD) 55 

002 02641 TYP 0, 1,4 WRITE TYPEWRITER 38 

o 02 02644 PPT 0, 1,4 PUNCH PAPER TAPE WITH NO LEADER 41 

002 02646 PCD 0, 1,4 PUNCH CARD DECIMAL (HOLLERITH) 46 

o 02 0265n WTD 0, n,4 WRITE TAPE IN DECIMAL (BCD) 59 

o 02 02660 PLPO,1,4 PRINT LINE PRINTER 49 

o 02 03606 RCB 0, 1,4 READ CARD BINARY 45 

o 02 0361n RTB 0,n,4 READ TAPE IN BINARY 54 

o 02 0363n SFBO,n,4 SCAN FORWARD IN BINARY 55 

o 02 03646 PCB 0, 1,4 PUNCH CARD BINARY 45 

o 02 0365n WTB 0,n,4 WRITE TAPE IN BINARY 55 

o 02 0367n EFT 0,n,4 ERASE TAPE FORWARD 59 

0020663n SRD 0,n,4 SCAN REVERSE IN DECIMAL (BCD) 55 

o 02 0763n SRB 0,n,4 SCAN REVERSE IN BINARY 55 

o 02 0767n ETT 0, n,4 ERASE TAPE IN REVER SE 59 

o 02 10260 POL 0, 1 PRINTER OFF-LINE 49 

o 02 12000 ASC 0 ALERT TO STORE ADDRESS IN W BUFFER 29 

o 02 12006 SRC 0, 1 SKIP REMAINDER OF CARD 45 

o 02 12100 ASC 1 ALERT TO STORE ADDRESS IN Y BUFFER 29 

o 02 13610 SRR 0 SKIP REMAINDER OF RECORD 57 

002 14000 RTS 0 CONVERT READ TO SCAN 57 

o 02 14000 TOPO TERMINATE OUTPUT ON W BUFFER 28 

002 1401n REW O,n REWIND 57 

002 14100 TOP 1 TERMINATE OUTPUT ON Y BUFFER 28 

002 1n460 PSC 0, 1,n PRINTER SKIP TO FORMAT CHANNEL n 49 

o 02 1n660 PSP 0, 1, n PRINTER SPACE n LINES 49 
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Instruction 
Code Designation Name Page 

002 20001 ROV RESET OVERFLOW 16 

o 02 20002 EIR ENABLE INTERRUPT SYSTEM 20 

002 20004 DIR DISABLE INTERRUPT SYSTEM 20 

002 20020 AIR ARM INTERRUPTS 21 

00250000 ALC 0 ALERT W BUFFER 28 

o 02 50100 ALC 1 ALERT Y BUFFER 28 

10 MIY MINTO Y BUFFER WHEN EMPTY 30 

12 MIW MINTO W BUFFER WHEN EMPTY 30 

13 POT PARALLEL OUTPUT 35 

14 ETR EXTRACT 10 

16 MRG MERGE 10 

17 EOR EXCLUSIVE OR 11 

20 NOP NO OPERA nON 16 

23 EXU EXECUTE 16 

30 YIM Y BUFFER INTO M WHEN FULL 31 

32 WIM W BUFFER INTO M WHEN FULL 31 

33 PIN PARALLEL INPUT 35 

35 STA STORE A 8 

36 STB STORE B 8 

37 STX STORE INDEX 9 

40 SKS SKIP IF SIGNAL NOT SET 9 

040 1021n MAGPAK TEST 54 

040 1041 n TRT 0, n TAPE READY TEST 53 

040 11006 CFT 0, 1 CARD READER END-OF-FILE TEST 45 

040 11 01 n ETT 0, n END OF TAPE TEST 53 

040 11060 PFT 0, 1 PRINTER FAULT TEST 50 

040 12006 CRT 0, 1 CARD READER READY TEST 45 

040 1201 n BTT 0, n BEGINNING OF TAPE TEST 53 

040 12046 PBT 0, 1 PUNC H BUFFER TEST 48 

040 12060 PRT 0, 1 PRINTER READY TEST 50 

040 12610 TGTO TAPE GAP TEST 54 

040 13610 TFT 0 TAPE END-OF-FILE TEST 53 

040 14006 FCT 0, 1 FIRST COLUMN TEST 45 

040 1401n FPT 0, n FILE PROTECT TEST 53 

040 14046 CPT 0, 1 CARD PUNCH READY TEST 48 

040 14060 EPT 0, 1 END OF PAGE TEST 50 

040 1621 n DT2 0, n DENSITY TEST, 200 BPI 53 
(\ .04(\ 1LL1._ I"'\Tt:: (\ _ I"'\C .... IC'TT'/ TCC'T t::t::L DDT 53 V "'tV 100lrl LlI") v, " LlI:I'IJ!1 r ILJI, ,,),,)0 Dr! 
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Instruction 
Code Designation Name Page 

040 1721n DT80,n DENSITY TEST, 800 BPI 53 

040 20001 OVT OVERFLOW INDICATOR TEST AND RESET 16 

040 20002 IDT INTERRUPT DISABLED TEST 20 

040 20004 lET INTERRUPT ENABLED TEST 20 

040 20010 BETW W BUFF ER ERROR TEST 29 

04020020 BETY Y BUFFER ERROR TEST 29 

040 20040 BPT 4 BREAKPOINT NO.4 TEST 16 

040 20100 BPT 3 BREAKPOINT NO.3 TEST 16 

04020200 BPT 2 BREAKPOINT NO.2 TEST 16 

040 20400 BPT 1 BREAKPOINT NO. 1 TEST 16 

040 21000 BRTW W BUFFER READY TEST 29 

04022000 BRTY Y BUFFER READY TEST 29 

41 BRX INCREMENT INDEX AND BRANCH 12 

43 BRM MARK PLACE AND BRANCH 12 

046 00000 XAB EXCHANGE A AND B 11 

046 10000 BAC COpy B INTO A, CLEAR B 11 

046 20000 ABC COpy A INTO Bf CLEAR A 11 

04630000 CLR CLEAR AB 11 

51 BRR RETURN BRANCH 12 

53 SKN S KIP IF M NEGATIVE 14 

54 SUB SU BTRACT M FROM A 9 

55 ADD ADD M TO A 9 

60 MDE MEMORY DECREMENT 9 

61 MIN MEMORY INCREMENT 9 

64 AAII<:: tv\ULTIPL Y STEP 9 IY1VJ 

65 DIS DIVIDE STEP 10 

066 OOOXX RSH RIGHT SHIFT AB 14 

066200XX RCY RIGHT CYCLE AB 14 

067000XX LSH LEFT SHIFT AB 15 

067100XX NOD NORMALIZE AND DECREMENT X 15 

067200XX LCY LEFT CYCLE AB 15 

70 SKM SKIP IF A = M ON B MASK 13 

71 LOX LOAD INDEX 9 

72 SKA SKIP IF MA AND A DO NOT COMPARE ONES 13 

73 SKG SKIP IF A GREATER THAN M 13 

75 LOB LOAD B 8 

76 LOA LOAD A 8 

77 EAX COpy EFFECTIVE ADDRESS INTO INDEX 9 
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XOS 910 INSTRUCTION LIST - ALPHABETICAL ORDER 

Instruc tion 
Designation Code Name Page 

ABC 04620000 COpy A INTO B, CLEAR A 11 

ADD 55 ADD M TO A 9 

AIR o 02 20020 ARM INTERRUPTS 21 

ALC 0 00250000 ALERT W BUFFER 28 

ALC 1 o 02 50100 ALERT Y BUFFER 28 

ASC 0 002 12000 ALERT TO STORE ADDRESS IN W BUFFER 29 

ASC 1 o 02 12100 ALERT TO STORE ADDRESS IN Y BUFFER 29 

BAC 046 10000 COpy B INTO A, CLEAR B 11 

BETW 04020010 W BUFFER ERROR TEST 29 

BETY 04020020 Y BUFFER ERROR TEST 29 

BPT 1 04020400 BREAKPOINT NO. 1 TEST 16 

BPT 2 04020200 BREAKPOINT NO.2 TEST 16 

BPT 3 04020100 BREAKPOINT NO.3 TEST 16 

BPT 4 04020040 BREAKPOINT NO.4 TEST 16 

BRM 43 MARK PLACE AND BRANCH 12 

BRR 51 RETURN BRANCH 12 

BRTW 04021000 W BUFFER READY TEST 29 

BRTY 04022000 Y BUFFER READY TEST 29 

BRU 01 BRANCH UNCONDITIONALLY 12 

BRX 41 INCREMENT INDEX AND BRANCH 12 

BTT 0, n 0401201n BEGINNING OF TAPE TEST 53 

CFT 0, 1 040 11006 CARD READER END-OF-FILE TEST 45 

CLR 046 30000 CLEAR AB 11 

CPT 0, 1 040 14046 CARD PUNCH READY TEST 48 

CRT 0, 1 040 12006 CARD READER READY TEST 45 

DIR 002 20004 DISABLE INTERRUPT SYSTEM 20 

DIS 65 DIVIDE STEP 10 

DSC 0 00200000 DISCONNECT W BUFFER 28 

DSC 1 002 00100 DISCONNECT Y BUFFER 28 

DT2 0, n 0401621n DENSITY TEST, 200 BPI 53 

DT5 0, n 040 1661 n DENSITY TEST, 556 BPI 53 

DT8 0, n 040 1721n DENSITY TEST, 800 BPI 53 

EAX 77 COpy EFFECTIVE ADDRESS INTO INDEX 9 

EFT 0, n, 4 o 02 0367n ERASE TAPE FORWARD 59 

EIR o 02 20002 ENABLE INTERRUPT SYSTEM 20 
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Instruction 
Designation Code Name Page 

EOM 02 ENERGIZE OUTPUT M 26 

EOR 17 EXCLUSIVE OR 11 

EPT 0, 1 040 14060 END OF PAGE TEST 50 

ERT 0, n,4 0020767n ERASE TAPE IN REVE RSE 59 

ETR 14 EXTRACT 10 

ETT 0, n 040 1101n END OF TAPE TEST 53 

EXU 23 EXECUTE 16 

FCT 0, 1 o 40 14006 FIRST COLUMN TEST 45 

FPT 0, n 040 1401n FILE PROTECT TEST 53 

HLT 00 HALT 15 

IDT 04020002 INTERRUPT DISABLED TEST 20 

lET 04020004 INTERRUPT ENABLED TEST 20 

LCY 067200XX LEFT CYCLE AB 15 

LDA 76 LOAD A 8 

LDB 75 LOAD B 8 

LDX 71 LOAD INDEX 9 

LSH 067000XX LEFT SHIFT AB 15 

MDE 60 MEMORY DECREMENT 9 

MIN 61 MEMORY INCREMENT 9 

MIW 12 MINTO W BUFFER WHEN EMPTY 30 

MIY 10 MINTO Y BUFFER WHEN EMPTY 30 

MRG 16 MERGE 10 

MUS 64 MULTIPLY STEP 9 

NOD 067 100XX NORMALIZE AND DECREMENT X 15 

NOP 20 NO OPERATION 16 

OVT 040 20001 OVERFLOW INDICATOR TEST AND RESET 16 

PBT 0, 1 040 12046 PUNCH BUFFER TEST 48 

PCBO,1,4 002 03646 PUNCH CARD BINARY 46 

PCD 0, 1,4 002 02646 PUNCH CARD DECIMAL (HOLLERITH) 46 

PFT 0, 1 040 11060 PRINTER FAULT TEST 50 

PIN 33 PARALLEL INPUT 35 

PLP 0, 1,4 002 02660 PRINT LINE PRINTER 49 

PTLO,l,4 o 02 00644 PUNCH PAPER TAPE WITH LEADER 41 

POL 0, 1 o 02 10260 PRINTER OFF -LINE 49 

POT 13 PARALLEL OUTPUT 35 

PPT 0, 1,4 o 02 02644 PUNCH PAPER TAPE WITH NO LEADER 41 

PRT 0, 1 040 12060 PRINTER READY TEST 50 

PSC 0, l,n o 02 In460 PRINTER SKIP TO FORMAT CHANNEL n 49 
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Instruction 
Desi gnat i on Code Name Page 

PSP 0, 1, n o 02 1n660 PRINTER SPACE n LINES 49 

RCB 0, 1,4 00203606 READ CARD BI NARY 45 

RCDO,1,4 002 02606 READ CARD DECIMAL (HOLLERITH) 45 

RCY 066200XX RIGHT CYCLE AB 14 

REW 0, n o 02 1401n REWIND 57 

RKB 0, 1,4 002 02601 READ KEYBOARD 38 

ROV 002 20001 RESET OVERFLOW 16 

RPT 0, 1,4 002 02604 READ PAPER TAPE 40 

RCH 46 REGISTER CHANGE 11 

RSH 066000XX RIGHT SHIFT AB 14 

RTB 0, n, 4 0020361 n READ TAPE IN BINARY 54 

RTD 0, n, 4 o 02 0261 n READ TAPE IN DECIMAL (BC D) 54 

RTS 0 o 02 14000 CONVERT READ TO SCAN 57 

SFB 0, n, 4 o 02 0363n SCAN FORWARD IN BINARY 55 

SFD 0, n, 4 o 02 0263n SCAN FORWARD IN DECIMAL (BCD) 55 

SKA 72 SKIP IF M AND A DO NOT COMPARE ONES 13 

SKG 73 SKIP IF A GREATER THAN M 13 

SKM 70 SK I P IF A = M 0 N B MA SK 13 

SKN 53 SKIP IF M NEGATIVE 14 

SKS 40 SKIP IF SIGNAL NOT SET 29 

SRB 01 n; 4 o 02 0763n SCAN REVERSE IN BINARY 55 

SRC 0, 1 o 02 12006 SKIP REMAINDER OF CARD 45 

SRD 0, n, 4 0020663n SCAN REVERSE IN DECIMAL (BC D) 55 

SRR 0 o 02 13610 SKIP REMAINDER OF RECORD 57 

STA 35 STORE A 8 

STB 36 STORE B 8 

STX 37 STORE INDEX 9 

SUB 54 SUBTRACT M FROM A 9 

TFT 0 o 40 13610 TAPE EN D-OF-FILE TEST 53 

TGT o 40 1261 n T APE GAP TEST 54 

TOP 0 002 14000 TERMINATE OUTPUT ON W BUFFER 28 

TRT 0, n 0401041n T APE REA DY TEST 53 

TYP 0, 1,4 o 02 02641 WRITE TYPEWRITER 38 

WIM 32 W BUFFER INTO M WHEN FULL 31 

WTB 0, n, 4 o 02 0365n WRITE TAPE IN BINARY 59 

WTD 0, n, 4 o 02 0265n WRITE TAPE IN DECIMAL (BCD) 59 

XAB 046 00000 EXCHANGE A AND B 11 

yItv'\ 30 Y BUFFER I!'nO f'.lI WHEN FULL ') 1 
vi 
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Address Modification, 5 
Arithmetic Instructions, 9 
Arm/Disarm, 21 

Backspace Magnetic Tape, 54 
Branch Instructions, 12 
Breakpoint Tests, 16 

Card Punch, 46 
Card Reader, 43 
Central Processor Registers, 2 
Character Codes, A-1 
Control 

Console, 36 
Instructions, 15 
Word, 21 

Disable, 20 
Displays, 37 

Enable, 20 

F loati ng-poi nt 
Format, 4 
Operations, 17 

Format 
Card, 43 
Control Characters, 51 
Floating-point, 4 
Instruction Word, 4 
Magnetic Tape, 52 
Paper Tape, 38 

General Description, 

Indexing, 5 
Indirect Addressing, 5 
Input/Output 

Card, 43 
Direct Parallel, 34 
EOM, 28 
Instructions, 25 
Magnetic Tape, 52 
Paper Tape, 38 
Single-Bit, 35 
Typewriter, 38 

Interrupt 
Arm/Enable Response, 19 
Priority, 18 
Single Instruction, 19 
Subroutine, 18 

Interlaced Input/Output, 32 

INDEX 

Line Printer, 48 
Load/Store Instructions, 8 
Logica I Instructions, 10 

Magnetic Tape 
Format, 52 
Reading, 54 
Unit Controls, 57 
Unit Tests, 53 
Writing, 57 

Memory 
SDS 910, 3 
Word Formats, 3 

Non-interruptable Instructions, 19 
Normalize, 15 

Off-line Printing, 50 
Output (see Input/Output) 
Overflow Instructions, 16 

Paper Tape Reader, 38 
Paper Tape Punch, 41 
Peripheral Equipment, 38 
Printing, Off-line, 50 
Priority Assignment, Interrupt, 18 
Programmed Operators, 6, A-19, A-20 

Reading Magnetic Tape, 54 
Regi ster Change Instructions, 11 
Registers 

SDS 910, 2 
Wand Y Buffers, 23 

Scan Magnetic Tape, 54 
Shift Instructions, 14 
Single-Instruction Interrupt, 19 
Single Word Transfer, 30, A-17 
Special Characteristics, 5 
Standard Buffer SKS Instructions, 29 
Store, 8 

Tests 
Card Reader, 45 
Card Punch, 48 
Line Printer, 50 
Magnetic Tape, 53 

Test/Skip Instructions, 13 
Typewriter, 38 

Writing Magnetic Tape, 57 
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XDS 910 INPUT/OUTPUT INSTRUCTIONS 

Buffer Instructions and Tests 

Mnemonic Code Nome Poge Mnemonic Code Nome Poge 

BUFFER CONTROL EOM t INTERNAL TEST SKS 

EOM A 02 Energize Output M 26 
SKS A 40 Skip if Signal Not Set 29 

ALC 0 00250000 Alert W Buffer 28 
BRTW 04021000 W Buffer Reody Test 29 

DSC 0 00200000 Disconnect W Buffer 28 
BRTY 04022000 Y Buffer Reody Test 29 

TOP 0 o 02 14000 Terminate Output on W Buffer 28 
BETW 04020010 W Buffer Error Test 29 

ASC 0 002 12000 Alert to Store Address in 
BETY 040 20020 Y Buffer Error Test 29 

W Buffer 29 
SINGLE-WORD DATA TRANSFER 

DIRECT PARALLEL INPUT/OUTPUT MIW A, T 12 Memory Into W Buffer 30 
MIY A, T 10 Memory Into Y Buffer 30 

PIN A, T 33 Parollel Input 35 WIM A, T 32 W Buffer Into Memory 31 
POT A, T 13 Parallel Output 35 YIM A, T 30 Y Buffer Into Memory 31 

Peripheral Device Instructions and Tests 

PAPER TAPE t TYPEWRITERt 

RPT 0,1,4 002 02604 Read Paper Tope 40 
RKB 0, 1,4 00202601 Read Keyboard 38 

PPT 0,1,4 00202644 Punch Paper Tope Without 
TYP 0,1,4 00202641 Write Typewriter 38 

Leader 41 
MAGNETIC TAPE

t 
PTL 0,1,4 00200644 Punch Paper Tope With Leader 41 

TRT 0, n 040 1041n Tope Ready Test 53 
CARD t FPT 0, n 040 1401n File Protect Test 53 

BTT 0, n 040 1201n Beginning of Tope Test 53 
RCB 0,1,4 00203606 Read Cord Bi nary 45 ETT 0, n 0401101n End of Tope Test 53 
RCD 0,1,4 00202606 Read Cord Decimal (Hollerith) 45 DT2 0, n 040 1621n Density Test, 200 BPI 53 
SRC 0,1 002 12006 Skip Remainder of Cord 45 DT5 0, n o 40 1661 n Density Test, 556 BPI 53 
CRT 0, 1 040 12006 Cord Reader Ready Test 45 DT8 0, n 040 1721n Density Test, 800 BPI 53 
FCT 0,1 040 14006 First Column Test 45 TFT 0 o 40 13610 Tope End-of-File Test 53 
CFT 0, 1 040 11006 Card Reader EOF Test 45 TGT 040 12610 Tope Gop Test 54 
PCD 0,1,4 00202646 Punch Cord Decimal (Hollerith) 46 SKS 01021 n o 40 1021 n MAGPAK Test 54 
PCB 0,1,4 00203646 Punch Cord Binary 46 RTB 0, n, 4 o 02 0361 n Read Tope Bi nary 54 
PBT 0,1 002 12046 Punch Buffer Test 48 RTD 0, n, 4 o 02 0261 n Read Tope Decimal (BCD) 54 
CPT 0,1 002 14046 Cord Punc h Ready Test 48 SFB 0, n, 4 0020363n Scan Forward Binary 55 

LINE PRINTER t 
SFD 0, n, 4 o 02 0263n Scan Forward Decimal (BCD) 55 
SRB 0, n, 4 o 02 0763n Scan Reverse Binary 55 
SRD 0, n, 4 o 02 0663n Scan Reverse Decimal (BCD) 55 

PLP 0,1,4 00202660 Print Line Printer 49 REW 0, n 0021401n Rewind 57 
POL 0,1 002 10260 Printer Off-Line 49 RTS 0 002 14000 Convert Read to Scan 57 
PSC 0, 1, n 002 ln460 Printer Skip to Format Channel n 49 SRR 0 o 02 13610 Sk i pRemo i nder of Record 57 
PSP 0, 1, n 002 ln660 Printer Upspace n Lines 49 WTB 0, n, 4 o 02 0365n Write Tope Binary 57 
PFT 0,1 040 11060 Printer Fault Test 50 WTD 0, n,4 o 02 0265n Write Tope Decimal (BCD) 57 
PRT 0,1 040 12060 Pri nter Ready Test 50 EFT 0, n, 4 o 02 0367n Erose Tope Forward 57 
EPT 0,1 040 14060 End of Page Test 50 ERT 0, n, 4 o 02 0767n Erose Tope in Reverse 57 

Legend: A = address; * A indirect address; T = tog field; n = number (0:5 n :5 7) 
t Mnemonics and octal codes given are for the W buffer, device number 1 (or n), and the 4 characters/word 
mode. Octal codes for the Y buffer are obtained by adding 0100 to the codes for these instructions. 
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