
















































































































































































































































































































































































Table A-1. AN/GYK-12 Machine Instruction by Instruction Class (Cont)

INSTRUCTION CLASS: ARITHMETIC (CONTINUED)

USACSCS-TF-4-3

Instruction Mnemonic Symbolic Operation - Function Code
Subtract Half SBH () - (Y)g — H 49
Subtract Logicl Full SLF (H) (Y) - H 0B
Subtract Logical Half SLH (H) - (Y)—=H 48
Replace Subtract Full RS Y) (H) =Y or
Replace Subtract Half RSH Y)g - (H) =Y 4F
Multiply Full . MPI (H) X (Y) — Hg, Hy LS
Multiply Half MPH (H) X(Y)g —H 4C
Divide Full DI¥ (Hg. Hy) £ (Y) — Hg, H, 0D

or
(H)) g+ (Y) — H . H
Divide Halt DI (H) +¢Y) s — Ho‘ He 4D
Replace Square.Root Full RQF (H)—Y 1B
INSTRUCTION CLASS: TRANSFER

Instruction Mnemonic Symbolic Operation Function Code
Transter Unconditionally XIR Z* —ILR 30
Transter And Store Link XLK (ILR) - 11;Z* —ILR 70
Transter On Indicators XIN Ifind; = H;, Z* — ILR 71

Otherwise, no operation

If H =0, no operation
Transter On Test Switches - XSW I TSW;=H;,Z* — ILR 31

Otherwise, no operation

It H = 0, no operation

If H # 0 and no CTS is present, no operation
Exccute XEX Z* — ILR, Interim 36
Test, Conditionally Decre- XDO If(H)#20;(H)-1 — (H)and Z* — ILR 34
ment by One and Transfer If (H) = 0, no opcration
Test, Conditionally decre- XDT If(H)40ori;(H)-2 — H,Z* - ILR 74
ment by Two and Transfer If (H) =0 or 1, no operation
Test. Conditionally Incre- X10 If(H)# 0;(H) +1 — (H)and Z* — ILR 35
ment by One and Transter If (H) = 0, no operation
Test, Conditionally Incre- XIT IT(H)#0o0r 1;(H)+2 — H,Z* — ILR 75
ment by Two and Transter It (H) = 0 or 1, no operation
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USACSCS-TF-4-3

Table A-1. AN/GYK-12 Machine Instruction by Instruction Class (Cont)

INSTRUCTION CLASS: TRANSFER (CONT]NUED)

Instruction Mnemonic Symbolic Operation Function Code

Transfer if Process Register XEF If (H)=0;Z* — ILR 32

is Zero : If (H) # 0, no operation

Transfer if Process Register XUF If(H)#0;2* — ILR 72

is Not Zero If (H) = 0, no operation

Transfer if Process Register XPF If(H) = 0;2* — ILR 33

is Positive If (H) < 0, no operation

Transfer if Process Register XNF If(H) < 0;2* — ILR 73

is Negative

If (H) = 0, no operation

INSTRUCTION.CLASS: SHIFT

A-4

Instruction Mnemonic Symbolic Operation Function Code
Shift Full (or Double) SHF © (H) shifted — H 1A
or
(Hg, Hy) shifted — Hg, Hy
Shift Half ~SHH (H)l6-31 shifted — H]6-3l SA
INSTRUCTION CLASS: COMPARE
Instruction Mnemoni¢ Symbolic Operation Function Code
Compare Algebraic Full CMF (Y) : (H) - Indicator 10
- Compare Algebréic Half CMH (Y) g : (H) — Indicator 50
Compare Logical Upper Byte CLU Ny (H)4.31 — Ind'r 1!
Compare Logical Lower Byte CLL (Y)p : (H)34.3 — Ind'r 51
Compare Logical Full CLF (Y) : (H) — Indicator 12
Compare Logical Half CLHV (Y): (H)}g.37 — Ind'r 52
Compare Selective Full CSF Y) A (R14) : (H) A (R14) — Indicator 14_
Compare Selective Half CSH (Y)A(R14): (II)]6_31 A (R14) — Indicator 54
Compare Gated Full CGF 1Y) = H)|: (R14} — Ind'r 13
Compare Gated Half CGH |(Y)g - (H)]: (R14) — Ind’r 53
Modify and Test Half MTH (Y)+H — ’Y; (Y) : 0 — Indicator 6F
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Table A-1. AN/GYK-12 Machine Instruction by Instruction Class (Cont)

USACSCS-TF-4-3

INSTRUCTION CLASS: LOGIC

Instruction Mnemonic Symbolic Operation Function Code
Inclusive OR Full 101 () v (Y) —H 1S
Inclusive OR Halt I0H (Mye.31 V (Y) = Hig3 55
Replace Inclusive OR foull RIF (Y) v (H) =Y 1D
Replace Inclusive Ok Half RIH (Y) v (“)16-31 ~ Y SD
Exclusive OR Full EOF (H) ¥ (Y) —H 16
Exclusive OR Half ECH H)6.31 ¥ (Y) — Hje.3¢ 56
Replace Exclusive OR Full REF (Y) s (H) —Y IE
Replace Exclusive OR Half REH (Y) & (H)y6.31 —.Y SE
Logicai AND Full ANF (H) A (Y) —~H 17
Logical AND Half ANH (Hy6.31 A (Y) —Y 57
Replace Logical AND Full RNF (Y)A(H) —-Y IF
Replace Logical AND Half RNH Y)A (H)IGJI —-Y S5F
Sclective Substitute Full SSF - {(H) A (R14)} A [(Y)—~(R14)] = Y 2F
INSTRUCTION CLASS: SET AND TEST

Instruction Mnemonic Symbolic Operation Function Code
Set Bit in Half Word SBT I—=Y;(0 <i <15) 1C
Reset Bit in Half Word RBT 0—Y;(0=i =135 5C
Test Bit in Half Word for TSZ If (Y); = 0; (ILR)+2 —= ILR 37
Zero, Skip on Match If (Y); # 0, no operation (0 < i < 15)
Test Bit in Half Word for TSO If (Y)i = 1;(ILR)+2 — ILR 7
Onc, Skip on Match If (Y); # 1; no operation (0 < i < 15)
Test and Conditionally TSI If(Y)g=0;Hyg.3, -~ Y, (ILR#¥2 —ILR 76
Insert/Skip If (Y)g = 1, no operation
INSTRUCTION CLASS: FORMAT

Instruction Mnemonic Symbolic Operation Function Code
Format Extract Full FEF |(H) shifted] A (R14) —R 18
Format Extract Half FEH [(H)} 6.3 shifted] A (R14) — Ryq 3, 58
Format Insert Full FIK {l(H) shifted) A (R14) v {(R) A (R14))> — R 19
Format Insert Half FIH {I{H)y6.31 shifted] A (R14)) v {(R)jg.3; A (RT4)) 59

— Ryg.3) ‘
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USACSCS-TF-4-3

Table A-1. AN/GYK-12 Machine Instruction by Instruction Class (Cont)

INSTRUCTION CLASS: PROGRAM LEVEL TRANSFER

Instruction

Mnemonic

Symbolic Operation

Function Code

Call Executive Program Level
and Link

Call Program Level and Link

Tic Program Level and Link
(semiprivileged)

Test and Conditionally
Reset/Skip

TXP

TCP

TIE

TQR

(Y) — (A)xpp. APL = (LPL)xpp

1 — (PS)xpr-

0 — (PS)APL II(Y)O = (),

I — Prograin Level Lock,

If LC = 1 save Process Register 0 only,
Level change to Exccutive Program Level

If (Y); =0 use CPL,

IT(Y)) =1 uselevel 63,

(Y) —= (A)pl/level 63

APL — (LPL)CPL/lcvel 63

I — (PS)CPL/Icvel 63

If (Y)g =0 then 0 — {PS)ApL.

I£(Y)2 = 1 scti bitin QueueCpL/level 63 = (Y)3.7,
0 —= Program Level Lock,

If LC = 1 save Process Register 0 only,

Attempt level change

(Y) — (A)APL.

APL — (LPL)CPL.

If (Y)g = 0 then 0 — (PS)APL.,

I — (PS)CpL.,

1 — Program Level Lock,

If LC = 1 save Process Register 0 only.
Level change to tie program level

1. IfY=0t00F|gor32y¢
a. andif (Y) #0:
(Y)i—H,0 —(Y);,
(ILR)+2 — ILR

b. orif(Y)=0;

(ILR) — ILR, 0 —= {PS)ApL.

0 — Program Level Lock,

If LC = 1 save Process Register 0 only.
Attempt level change by auction

2. Y 24056
a. and if(Y) £ 0;
(Y); — H,0 — (Y);.
(ILR) +2 — ILR

b. orif (Y)=0:

no operation

3¢

1C

3D

5B

A-6
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Table A-1. AN/GYK-12 Machine Instruction by Instruction Class (Cont)

INSTRUCTION CLASS: INPUT/OUTPUT

USACSCS-TF-4-3

Instruction Mnemonic Symmbolic Operation Function Code
Device Command (Privileged) DEV YL =‘Devicc address 38
(Y)y —= 1/0 Device
Device Command and Exit DEX (Y)L = Device address 78
(Privileged) (Y)y — 1/O Device
0 — (PS)APL.
0 — Program Level Lock,
IfLC =1 save
Process Register 0 only, attempt level change
Input to Register (Privileged) ITR (Y)p = Device address 39
/O —H
Output from Register » OFR (Y)L, = Device address 79
(Privilcged) (H) — 1/0 Device address

INSTRUCTION CLASS: MISCELLANEOUS

Instruction Mnemonic Symbolic Operation Function Code

Conditional Halt (Privileged) HLT If a CTS is present: 3A

If H = 0, unconditional halt

If0 < H < 15, if one of the 4 CTS conditional

halt switches is on that corresponds to the value

in the H field, halt.

If a CTS is not present, no operation.
Memory Bank Assignment * MBA Memory Control 1A
or Test (Privileged) : .
Load Call Destination LOD (Y) —= (Cand CPL)pp. 7D
(Scmiprivileged) ’
Level Lock Set . LLO 1 — Program Level Lock B
(Semiprivileged)
Level Lock Reset LLR 0 — Program Level Lock 40
Diagnose (Privileged) ’ DIG CPU performs built-in diagnostic functions 3B
No Opcration NOI ‘No operation 00
Trap Instructions (Unuscd TRI Trap by executing instruction in Process Register 15
code)
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USACSCS-TF-4-3

Table A-2. AN/GYK-12 Machine Instructions - Alphabetic by Mnemonic

Page Reference Page Reference
Mnemonic Function Code Instruction Section 6 Table A-1
~ADF 08 Add Full 6-28 A-3
~ADI 48 Add Half 6-29 A-3
ALF 0A Add Logical Full 6-30 A3
ALH 4A Add Logical Half 6-31 A3
ANF 17 Logical AND Full 6-97 A-8
ANH 57 Logical AND Half 6-98 A-8
CGF 13 - Compare Gated Full 6-83 A7
CGH 53 Compare Gated Half 6-84 A-7
CLI 12 Compare Logical IFull 6-78 A-7
CLH 52 Compare Logical Half 6-79 A-7
CLL 51 Compare Logical Lower Byte 6-77 A-1
CLU 1 Compare Logical Upper Bytc 6-76 A7
CMF 10 Compare Algebraic Full 6-73 A-7
CMH 50 Compare Algebraic Halt 6-75 A-1
cst 14 Compare Sclective Ful 6-80 AT
CSH 54 Compare Sclective Halt' 6-82 A-7
DLV 38 Device Command (Privileged) 6-130 A-11
DIEX 78 Device Command and Exit (Privileged) 6-132 A-l11
DIt (1]0] Divide Full 6-44 A-‘4
DIG 3B Diagnose (Privileged) 6-145 A-13
DIH 4D Divide Half 6-46 A4
EOV 16 Exclusive OR Full 6-93 A8
L0l 56 Exclusive OR Half 6-94 A-8
EXI 2E I‘I;‘(changc Full 6-25 A-3
EXH 6L Exchange Half 6-26 A-3
I'EF 18 I’ovrmat Extract Full 6-109 A-9
FFEH 58 Format Extract Half 6-111 A9
FIE 19 Format Insert Full 6-113 A-9
IIH 59 Format Insert Half 6-115 A9
HLT 3A Conditioned Halt (Privilcged) 6-137 A-12

A-8
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Tuble A-2. AN/GYK-12 Machine Instructions - Alphabdetic by Mnemonic (Cont)

USACSCS-TF-4-3

: Page Reference Page Reference
Mnemonic | Function Code Instruction - Section 6 Table A-1
10F 15 Inclusive OR Full - 6-89 A8
10H 55 Inclusive OR Half 6-90 A-8
ITR 39 Input To Register (Privileged) 6-134 A-12
LAF S22, Load Absolute Full 6—1! A2
LAH 62 Load Absolute Half 612 A2
LCF 23 Load 2's Complement Full 6-13 A-2
LCH 63 Load 2's Compiement Half 6-14 A-2
LDF 20 Load Full 6-5 A-2
LDH 60 Load Half 6-7 A-2
LDL 61 Load From Lower Byte 6-10 A-2
LbhU 21 Load From Upper Byte " 6-9 A-2
LLO 78 Level Lockact (Scmiprivileged) 6-143 A-12
LLR 40 Level Lock Reset 6-144 A-13
LMH 24 Load Most Half 6-8 A-2
10D D Load Call Destination kScmiprivi]eged) 6-142 A-12
MBA 1A Mcmory Bank Assignment or Test (Privileged) 6-139 A-12
MIL 6D Move Into Lower Byte 6-24 A3
MIiJ 2D Movc Into Upper B'ytc 6-22 A-3
MPE oc Multiply tull 640 A4
MPH 4C Multiply Half 642 A4
MTH 6l Modify und Test Half 6-85 A-7
MZF 27 Move All Zeros Full 620 A3
MZH 67 Move All Zeros Half 6-21 A-3
NOI 00 No Operation 6-150 A-13
OFR 79 Output From Register (Privileged) 6-136 A-12
RAF oL Replace Add Full 6-32 A-3
RAH 41 Replace Add Hatf 6-33 A4
RBT sC Reset Bit in Half Word 6-103 A9
REF 1K Replace Exclusive OR Full 6-95 A-8
REH SE Replace Exclusive OR Half™ 6-96 A-8
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USACSCS-TF-4-3

Table A-2. AN/GYK-12 Machine Instructions - Alphabetic by Mnemonic (Cont)

Page Reference

Page Reference

Mnemonic Funection Céde Instruction Section 6 Table A-
RIF ID Replace Inclusive OR Full 691 A8
RIH 5D Replace Inclusive OR Half 6-92 A-8
RNF 1 chlucc Logical AND Full 6-99 A-8
RNH Sk Replace Logical AND Half 6-100 A-8
RQF 1B Replace Squarc Root Full 648 A-4
RS¥ or Replace Subtract Full 6-38 A4
RSH 41 Replace Subtract Half 6-39 A4
SBI 09 Subtract [Full 6-34 A-4
SBH 49 Subtract Half 6-35 A4
SBT 1C Set Bit in Half Word 6-102 A9
SOF 26 Store Full 6-15 A-2
SDH 66 - Storc Half 6-16 A-2
SHhL 65 Store Into Lower Byte 6-19 A-3
Sbu 25 Store Into Upper Byte 6-18 A-2
SHI 1A Shift Full (or Double) 6-67 A-6
SHH SA Shift Half 6-71 A-6
SLI 0B Subtract Logical IFull 6-36 A4
SLH 4B Subtract Logical Half 6-37 A4
SMH 64 Store Most Half 6-17 A-2
SSI 2F Sclective Substitute Full 6-101 A-8
TCP 1C Call Program Level and Link 6-120 A-10
TIE iD Tie Program Level and Link (Semiprivileged) 6-124 A-10
TOQR 5B Test and Conditionally Reset/Skip 6-127 A-11
TRI Trap Instructions (unuscd codes) 6-150 A-13
TSI 76 " Test and Conditionally Insert/Skip 6-106 A-9
TSO 71 Test Bit in Half Word for One. Sip on Match 6-105 A9
1Sz 37 . Test Bit in Half Word for Zero, Skip on 6-104 A9

Match -
XP 3C Call Executive Program Level and Link 6-117 A-10
XDO 34 Test, Conditionally Decrement by One and 6-58 A-S
Transfer
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Table A-2. AN/GYK-12 Machine Instructions - Alphubetic by Mnemonic (Cont)

USACSCS-TF-4-3

Page Reference

Page Reference

Mnemonic | Function Code Instruction ‘Section 6 Table A-1

XDT 74 Test, Conditionally Decrement by Two and 6.-59 A-S
Transter

XEF 32 Transter I Process Register = 0 6-62 A6

XEX 36 Execute 6-57 A-S

XFR 30 Transter Unconditionally 6-50 A-5

XIN 71 Transter on Indicators 6-52 A-S

XI10 35 Test, Conditionally Increment by One and " 660 AS
Transter

XIT 75 Test, Conditionally Increment by Two and 6-61 A-6
Transfer

XLK 70 Transter and Store Link 6-51 A-S

XNF 13 Transter if Process Register < 0 . 665 A-6

XPF 33 Transter If Process Register 2 0 6-64 A-6

XSwW 31 Transfer on Test Switches 6-55 A-S

XUF 72 Transfer if Process Reg.istcr‘;E 0 6-63 ‘A6
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USACSCS-TF-4-3

Table A-3. AN/GYK-12 Machine Instructions - Numeric by Function Code

I
+

Page Reference

Page Reference

A-12

Function Code Mnemonic Instruction Section 6 ‘Table A-1
I 00 NOI ‘No Operation - 6-150 A-13
08 ADF Add Full 6-28 A-3
09 SBF Subtract Full 6-34 A4
0A ALF Add Logical Full 6-30 A3
0B SLF Subtract Logical Full 6-36 A4
0c MPF Multiply Full 640 A4
0D DIF Divide Full 6-44 A4
OE RAF Replace Add Full 6-32 A-3
oF RSF Replace Subtract Full 6-38 A4
10 CMF Compare Algebraic Full 6-73 A-7
1 CLU Compare Logical Upper By te 6-76 A-7
12 CLF Compare Logical Full 678 A-7
13 CGF Compare Gated Full 683 A-7
14 CSF ‘Cumpure Selective Full 6-80 A-1
15 10F Inclusive OR Full 6-89 A-8
16 EOF Exclusive OR Full 6-93 A-8
17 ANF Logical AND Full 6-97 A-8
18 FEF Format Extract Full 6-109 A-9
19 FIF Format Insert Full 6-113 A9
1A SHF Shift Full (or Double) 6-67 A6
B ROQF Vchlacc Square Root Full 6-48 A4
1C SBT _Set Bit in Half Word 6-102 A-9 )
1D RIF Replace Inclusive OR Full 6-91 A-8
1E REF Replace Exclusive OR Full 6-95 A-8
I RNF Replace Logical AND Fuli 6-99 A-8
20 LDF Load Full 6-5 A-2
2i LDbU Load FFrom Upper Byte 6-9 A-2
22 LAF Load Absolute Full 6-11 A-2
23 LCF Load 2's Complement Full 6-13 A-2
2 LMH * Load Most Half 6-8 A2
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Table A-3. AN/G YI(-I)—M«&"MM Instructions - Numeric by Function, Code (Cont)

USACSCS-TF-4-3

Page Reference

Page Reference

Function Code Mnemonic Instruction Section 6 Table A-1
25 . SDU Store Into Upper Byte 6-18 A-2
26 SDI- Store Full 6-15 A-2
21 MZF - Move All Zeros Full 6-20 A-3
2D MiU Move Into Upper Byte 6-22 A3
2L EXF Exchange Full 6-25 A-3
2K SSF Selective Substitute Full 6-101 A-8
30 XFR Unconditionally Transfer . 6-50 A-S
31 Xsw Transfer on Test Switches 6-55 A-S
32 XEF Transfer if Process Register = 0 6-62 A-6
13 XPE: Transfer if Process Register 2 0 6-64 A6
34 XDO Test, Con;ldiliom\lly Decrement by One 6-58 A-S

and Transfer
35 Xio Test, Conditi‘onally Increment by One 6-60 A-S
. and Transfer
36 XEX " Execute 651 AS
37 TSX Test Bit in Half Word For Zero, Skip on 6-]04 A-9
Match
38 DEV Device Command (Privileged) 6-130 A-ll
39 ITR Input To Register (Privileged) 6-134 A-12
3A fILT Conditional Halt (Privilcged) 6-137 A-12
iB DIG Diagnose (Privileged) 6-145 A-13
3C TXP Call Exccutive Program Level and Link 6-117 A-10
k1)) THE Tic Program Level and Link (Semiprivileged) - 6-124 A-10
40 LLR Level Lock Reset 6-144 A-13
48 ADH Add Half 6-29 A-3
49 SBH Subtract Half 6-35 A4
4A ALH Add Logical Half 6-31 A3
48 SLH Subtract Logical Half 6-37 A4
4C MPH Multiply Half 642 A4
4D DIt Divide Half 646 A4
41 RAH Replace Add Half 6-33 A4
ar RSH Replace Subtract Halt 6-39 A4

12012-103
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USACSCS-TF-4-3

Table A-3. AN/GYK-12 Machine Instructions - Numeric by Function Code l(?ltql )

Page Reference

Page Reference

Function Code Mnemonic Instruction Section 6 Table A-1
50 CMH Compare Algebraic Halt 6-75 ‘ A-7
S| CLL Compare Logical Lower Byte 6-77 AT
52 CLH . Compare Logical Half 6-79 A-T
53 CGH Compare Gated Half 6-84 A7
54 CSH Compare Selective Half 6-82 A-7
55 IOH Inclusive OR Half 6-90 A-8
56 EEOH Exclusive OR Half 6-94 A-8
57 ANH Logical AND Half 6-98 A-8
58 I'EH Format Extract Half 6-111 A9
59 FIH . Format Insert Half 6-115 A9
SA SHH Shift Half 6-71 A-6
5B TQR Test and Conditionally Reset/Skip 6-127 A-11
5C RBT Reset Bit in Half Word 6-103 : A9
5D RIH Replace Inclusive OR Half 6-92 A-8
St REH Replace Exclusive OR Halt 6-96 A-8
Stk RNF Replace Logical AND Half 6-100 A-8
60 LDH Load Half 6-7 A-2
61 LDL . Load From Lower By te 6-10 A-2
62 LAH Load Absolute Half 6-12 A-2
63 LCH Load 2’s Complement Half 6-14 A-2
64 SMH Store Most Half 6-17 A-2
65 SDL Store Into Lower By te 6-19 A-3
66 SDH Store Half 6-16 A-2
67 MZH Move All Zeros Half 6-21 A-3
6D MIL Move Into Lower Byte 6-24 A-3
6k EXH Exchange Half 6-26 A-3
6l MTH Modify and Test Half 6-85 A-7
70 XLK Transfer and Store Link 6-51 A-S
71 XIN Transter on Indicators 6-52 A-S
12 XUF Transter if Process Register = 0 6-63 A-6
73 XNF Transfer it Process Register > 0 6-65 A-6

12012-104
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Table A-3. AN/GYK-12 Machine In.m-ucrion.v; - Numeric by Function Code (Cont)

USACSCS-TF-4-3

- .
“Page Reference Page Reterence
Function Code Muemonic fnstruction Section 6 Table A1
14 XDt Test, Conditionally Decrement by Two 6-59 A-S
and Transfer
75 XIT Test, Conditionally Increment by Two 661 A6
and Transfer
76 TSI Test and Conditionally Insert/Skip 6-106 A-9
77 TSO Test Bit in Half Word for One, Skip on 6-105 A-9
Match
78 DEX Device Command (Privileged) 6-132 A-li
79 OI'R Output From Register (Privileged) 6-136 A-12
TA MBA Mcmory Bank Assignment or Test 6-139 A-12
(Privileged)
8 LLO Level Lock Set (Semiprivileged) 6-143 A-12
e TCP Call Program Level and Link 6-120 A-10
D LOD Load Call Destination (Semiprivileged) 6-142 A-12
12012-105
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