




























































































































































































































































































































































































































































































































































































































































































































































































































































































































6.2.11 Floating-Point Conversion Instructions 

The floating-point conversion instructions provide the capability to convert floating­
point form to fixed-point form and vice-versa. 

6.2.11.1 INSTRUCTIONS FORMAT 

The floating-point conversion instructions use the interregister formats. 

6.2.11.2 CONDITION CODE 

When a floating-point conversion instruction causes an arithmetic exception condition 
(FIXW and FIXD only), CC 1 is set to indicate that an arithmetic exception has occurred. 

The condition codes CC2, CC3, and CC4 are set to indicate whether the result of the 
operation was greater than, less than or equal to zero. 

Refer to page 6-262 for a description of fixed-point (integer) operand formats, and 6-324 
for a description of proper floating-point operand formats. 
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FLOAT INTEGER WORD TO FLOATING-POINT WORD 
3807 

FLTW 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

OEFINITION 830292 

The signed integer word contained in the general purpose register (GPR) specified by RS 
is converted to floating-point format by creating a signed fraction normalized for an 
assumed radix point between bit positions 7 and 8. A 7-bit base 16 exponent is calculated 
by assigning it an initial value of 616 and subtracting from it a value equal to the number 
of hexadecimal left shifts required to correctly normalize the operand. If the operand 
requires right shifting to create a correctly normalized fraction (non-sign bits to the left 
of bit 8), a value equal to the number of the hexadecimal right shifts will be added to the 
initial exponent value of 616• The normalized fraction is then truncated to 24 bits of 
significance and the signed fraction is placed in bit positions 0 and 8 through 31 of the 
GPR specified by RO. The result exponent is biased up by 40 16 and, if the result fraction 
is negative, is replaced by its ones complement then placed in bit positions 1 through 7 of 
the GPR specified by RO. 

NOTES 

1. If the result fraction equals zero, the exponent and fraction 
are set to zero in the GPR specified by RO. 

2. Operation will be performed in the FPA if present and enabled. 

SUMMARY EXPRESSION 

FLT (RS) - RO 

CONOITION COOE RESULTS 

CCl: Always zero 
CC2: (RO 0, 8-31) is greater than zero 
CC3: (RO 0, 8-31) is less than zero 
CC4: (RO 0, 8-31) is equal to zero 

NONBASE ANO BASE REGISTER MOOE EXAMPLE 

Memory Location: 1000 
Hexadecimal Instruction: 
Assembly Language Coding: 

3BB70002 (RO=7,RS=3) 
FLTW 3,7 

Before 

After 

6-360 

PSOI 
00001000 (Nonbase) 
02001000 (Base) 

PSOI 
20001002 (Nonbase) 
22001002 (Base) 

GPR3 
04000000 

GPR3 
04000000 

GPR7 
06300000 

GPR7 
47400000 
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FLOAT INTEGER DOUBLE WORD TO FLOATING-POINT DOUBLEWORD 
380F 

FLTD 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830293 

The signed integer doubleword contained in the general purpose register (GPRs) specified 
by RS and RS +1 is converted to floating-point format by creating a signed fraction 
normalized for an assumed radix point between bit positions 7 and 8. A 7-bit base 16 
exponent is calculated by assigning it an initial value of OE 16 and subtracting from it a 
value equal to the number of hexadecimal left shifts requirea to correctly normalize the 
operand. If the integer requires right-shifting to create a correctly normalized fraction 
(non-sign bits to the left of bit position 8), a value equal to the number of hexadecimal 
right shifts will be added to the initial exponent value of OE 16. The normalized fraction 
is then truncated to 56 bits of significance and the signed fraction is placed in bit 
positions 0 and 8 through 31 of the GPR specified by RO and bit positions 0 through 31 of 
the GPR specified by RD +1. The result exponent 1S biased up by 40 16 and, if the 
resultant fraction is a negative, is replaced by its ones complement then placed in bit 
positions 1 through 7 of the GPR specified by RD. 

NOTES 

1. If the result fraction equals zero, the exponent and fraction 
are set to zero in the GPR specified by RD and RD +1. 

2. Th~ GPRs specified by RS and RD must both be even-numbered 
reg1sters. 

3. Operation will be performed in the FPA if present and enabled. 

SUMMARY EXPRESSION 

FLT RS' RS +1 - RD, RD + 1 

CONDITION CODE RESULTS 

CC1: Always zero 
CC2: (RD 0,8-31' RD + 1 0-31) is greater than zero 
CC3: (RD 0,8-31' RD + 1 0-31) is less than zero 
CC4: (RD 0,8-31' RD + 1 0-31) is equal to zero 

NONBASE AND BASE REGISTER MODE EXAMPLE 

Memory Location: 1000 
Hexadecimal Instruction: 
Assembly Language Coding: 

3B2F0002 (RD = 6, RS = 2) 
FLTD 2,6 

Before 

After 

PSD1 
00001000 (Non base) 
02001002 (Base) 

PSD1 
20001002 (Nonbase) 
22001002 (Base) 

Gould CONCEPT 32/67 
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GPR2,3 
04000000 
20000000 

GPR2,3 
04000000 
20000000 

Instruction Repertoire 

GPR6,7 
06300000 
10000000 

GPR6,7 
4F400000 
02000000 
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FIX FLOATING-POINT WORD TO INTEGER WORD 
380.5 

FlXW 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830294 

The exponent (bits 1-7) of the floating-point word in the GPR specified by RS is stripped 
of it's 4016 bias and replaced by its ones complement if the fraction sign (bit 0) is 
negative. ff the resultant exponent is greater than 8, or else is equal to 8 and the most 
significant fraction bit (bit 8) is not a sign bit, an arithmetic exception condition is 
generated. If the resultant exponent is less than or equal to zero, or the contents of RS 
equals zero, a result of zero is placed in bit positions 0 to 31 of the GPR specified by 
RD. Otherwise, the floating-point fraction is sign extended in bit positions 0-7, and 
converted to integer format by right shifting the assumed radix point a number of 
hexadecimal positions equal to the value of the exponent. This integer number is then 
arithmetically right or left shifted, as necessary, to place the new radix position to the 
right of bit 31 (truncating any bits to the right of the radix point). The resultant 32 bit 
signed integer is placed in bit positions 0 through 31 of the GPR specified by RD. 

NOTE 

1. The operand is expected to be normalized. 

2. If an arithmetic exception occurs, the contents of the 
GPR specified by RD are unchanged. 

SUMMARY OF EXPRESSIONS 

FIX (RS) -+ RD 

CONDITION CODE RESULTS 

CC1: Is set if arithmetic exception occurs 
CC2: Is set if (RD) is greater than zero 
CC3: Is set if (RD) is less than zero 
CC4: Is set if (RD) is equal to zero 
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·FlX FLOATING-POINT WORD TO INTEGER WORD (Cont.) 

NONBASE AND BASE REGISTER MODE EXAMPLE 

FIXW 
s,d 

The floating point value in GPR3 is converted to an integer by shifting it one 
hexadecimal position to the left. The result is placed in GPR7. CC2 is set. 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before 

After 

PSDI 
0000 I 000 (Nonbase) 
02001000 (Base) 

PSDI 
200 I 002 (Nonbase) 
2201002 (Base) 

Gould CONCEPT 32/67 
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1000 
3BB50002 (RD = 7, RS = 3) 
FIXW 3,7 

GPR3 GPR7 
47400000 F3803000 

GPR3 GPR7 
47400000 04000000 
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FIX FLOATING-POINT DOUBLEWORD TO INTEGER DOUBLEWORD 
380D 

FIXD 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

OEFINITION 830295 

The exponent (bits 1-7) of the floating-point doubleword in the GPR-pair specified by RS 
and RS+1 is stripped of it's 4016 bias and replaced by its ones complement if the fraction 
sign (nit 0) is negative. If the resultant exponent is greater than 1016' or else is equal to 
1016 and the most significant fraction bit (bit 8) is not a sign bit, an arithmetic exception 
condition is generated. If the resultant exponent is less than or equal to zero, or the 
contents of the register-pair RS and RS+1 equals zero, a result of zero is placed in the 
register-pair RO and RO+1. Otfierwise, the floating-point fraction is sign-extended in bit 
positions 0-7, and converted to integer format by right shifting the assumed radix point a 
number of hexadecimal positions equal to the value of the exponent. This integer number 
is then shifted right or left arithmetically as necessary, to place the new radix position 
to the right of bit position 31 of RS+1 (truncating any bits to the right of the radix 
point). The resultant 64 bit signed integer is placed in bit positions ° through 31 of the 
GPR specified by RO and in bit positions ° through 31 of the GPR specified by RO+1. 

NOTES 

1. The GPRs specified by RS and RO must both be even-numbered 
registers 

2. The operand is expected to be normalized. 

3. If an arithmetic exception occurs, the contents of the GPR 
pair specified by RO are unchanged. 

SUMMARY EXPRESSION 

FIX(RS' RS + 1) - RO' RO +1 

CONOITION COOE RESULTS 

CC 1: Is set if arithmetic exception occurs 
CC2: Is set if (RO' RO+l) is greater than zero 
CC3: Is set if (RO' RO+1) is less than zero 
CC4: Is set if (RO' RO+l) is equal to zero 
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FIX FLOATING-POINT OOUBLEWORD TO INTEGER OOUBLEWORD (Coot.) FIXD 

NONBASE AND BASE REGISTER MODE EXAMPLE 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before 

After 

PSDI 
00001000 (Non base) 
02001000 (Base) 

PSDI 
20001002 (Nonbase) 
22001002 (Base) 
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1000 
3B2D0002 (RD = 6, RS = 2) 
FIXD 2,6 

GPR6,7 
F3803000 
20000000 

GPR6,7 
00000000 
00000001 

GPR2,3 
41100000 
00000000 

GPR2,3 
41100000 
00000000 
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6.2.12 Control Instructions 

This group of instructions allows the mainframe to perform execute, no operation, halt, 
and wait operations. 

6.2.12.1 INSTRUCTION FORMAT 

Control instructions use the memory reference and interregister instruction formats. 
Several of the control instructions vary the basic interregister format in that certain 
portions are not used and are left zero. 

6.2.12.2 CONDITION CODE 

Condition code results for execute operations will be dependent on the instruction that 
was performed. All other control operations leave the current condition code unchanged. 
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LOAD PROGRAM STATUS DOUBLEWORD 
F980 

F I 9 I 8 0 

X F BR 

11111111110101111 I I 0 I I 

I I I 
OFFSET 

I I I I I I I I I I I I I 

LPSD 
d,*m,x 

0 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

BASE REGISTER FORMAT 

F I 9 I 8 0 I I 1 I 
X I F PSD ADDRESS 

1J1 11 1 1 11 1 0 10 1 111 I 0 I I I I I I I I I I I I I I I I 0 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

NONBASE REGISTER FORMAT 830296 

DEFINITION 

Causes the contents of two successive memory words addressed by the instruction to be 
loaded into bits 0-31 and 32-49 of the program status doubleword. 

SUMMARY EXPRESSION 

(EWL) - PSD1 0_3l 
(EWL+l) - PSD232_49 

CONDITION CODE RESULTS 

CC 1: Changed by the PSD being loaded 
CC2: Changed by the PSD being loaded 
CC3: Changed by the PSD being loaded 
CC4: Changed by the PSD being loaded 

NOTES 

1. LPSD is a privileged instruction. 

2. The LPSD instruction causes the system to enter the mapped 
or unmapped mode in accordance with bit 32 in the new PSD 
that is being loaded. 

3. This instruction does not modify the contents of the CPIX field 
or the contents of the map registers. 

4. The block external interrupts will be changed in accordance 
with bits 48 and 49 of the PSD. 

5. This instruction will enable the power fail trap or console 
attention trap if it is disabled. 

6. The operand (PSD) of this instruction must be on a word 
boundary. 

Gould CONCEPT 32/67 
6-368 Instruction Repertoire Reference Manual 



LOAD PROGRAM STATUS DOUBLEWORD AND CHANGE MAP 
FA80 

F I A I 8 ° I I 
X F BR OFFSET 

I 

LPSDCM 
d,*m,x 

1 I 11111111°111°11 I I ° I I I I I I I I I I I I I I I ° ° 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

BASE REGISTER FORMAT 

F I A I 8 0 I I I I 
X I F PSD ADDRESS 

11111111110111011 J 0 I I I I I I I I I I I I I I I I 0 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

NONBASE REGISTER FORMAT 830297 

DEFINITION 

Causes the contents of two successive memory words, addressed by the instruction, to be 
loaded into the PSD words, and the map to be loaded in accordance with note 3. 

SUMMAR Y EXPRESSION 

(EWL) - PSDl O_3l 
(EWL+l) - PDS232_49 
(MIDL) - Map Registers 

CONDITION CODE RESULTS 

CCl: Changed by the PSD being loaded 
CC2: Changed by the PSD being loaded 
CC3: Changed by the PSD being loaded 
CC4: Changed by the PSD being loaded 

l. 

2. 

3. 

4. 

5. 

6. 

NOTES 

LPSDCM is a privileged instruction. 

The LPSDCM instruction causes the system to enter the 
mapped or unmapped mode as defined by the contents of bit 32 
in the new PSD that is being loaded. 

The CPIX field (PSD 50-61) and the map registers are loaded 
only if map is enabled {EWL+lO=l) and the retain current map 
bit is reset (EWL+l l5=O). 

The block external interrupts mode is established by bits 48 
and 49 of the new PSD. 

This instruction will enable the power fail trap or console 
attention if it is disabled. 

The operand (PSD) of this instruction must be on a word 
boundary. 
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LOAD CONTROL SWITCHES 
0003 

LCS 
d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830298 
DEFINITION 

The contents of control switches memory location 780 0-31 are transferred to bit 
positions 0-31 of the general purpose register (GPR) specified by R. 

SUMMARY EXPRESSION 

CONDITION CODE RESULTS 

CC1: Always zero 
CC2: Is set if (RO- 31 ) is greater than zero 
CC3: Is set if (RO- 31 ) is less than zero 
CC4: Is set if (RO- 31 ) is equal to zero 

NONBASE AND BASE REGISTER MODE EXAMPLE 

The contents of the control switches, memory location 780, is transferred to GPR7. CC3 
is set. 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before PSD1 
00006002 (Non Base) 
02006002 (Base) 

06002 
0383 (R=7) 
LCS 7 

GPR7 
FFFFFFFF 

Control Switches (Memory location 780) 
82000000 

After 

6-370 

PSDI 
10006005 (Non Base) 
12006005 (Base) 

GPR7 
82000000 
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EXECUTE REGISTER 
CS07 

c I 8 

R 

I 

11 '1 01 oJ 1 j 0 I I 

0 

01 0 1 0 

7 I I I 
UNASSIGNED 

o I 1 11 11 I I 1 I I I I 1 I I It 1 

EXR 
s 

0 

o 1 2 3 4 

DEFINITION 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830299 

The word in the general purpose register (GPR) specified by R is transferred to the 
instruction register to be executed as the next instruction. If this instruction is not a 
branch, the next instruction executed (following execution of the instruction in register 
R) is in the sequential memory location following the EXR instruction. If the GPR 
specified by R does contain a branch instruction, the program status doubleword (PSD) is 
changed accordingly. 

NOTES 

1. If two halfword instructions are in the GPR specified by R, 
only the left half word instruction is executed. 

2. An undefined instruction trap is generated if an EXR 
instruction attempts to execute an undefined instruction. 

SUMMARY EXPRESSION 

(R) - Instruction register 

CONDITION CODE RESULTS 

Defined by the executed instruction. 
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EXECUTE REGISTER RIGHT 
e807 

c I 8 I ° 
R 

1I1I o i o lljo 1 1 ° I ° I ° 

7 I I I 
UNASSIGNED 

° I 1 I 1 I 1 I I I I I I I I 1 I I I 1 

EXRR 
5 

1 

° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830300 

The contents of the least-significant half word (bits 16-30 of the general purpose register 
(GPR) specified by R are transferred to the most-significant halfword position (bits 0-15) 
of the instruction register to be executed as the next instruction. The next instruction 
executed (following execution of the halfword instruction transferred to the instruction 
register) is in the sequential memory location following the EXRR instruction. 

NOTE 

An undefined instruction trap is generated if an EXRR instruction 
attempts to execute an undefined instruction. 

SUMMARY EXPRESSION 

(R 16-31) - Instruction Register 0-15 

CONDITION CODE RESULTS 

Defined by the executed instruction. 
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EXECUTE MEMORY 
A800 

A I 8 I 0 

X 

0 I 
F BR 

I 
OFFSET 

I 

EXM 
*m,x 

11 0111 0 111 0 01 010 1 1 0 1 1 1 1 III 1 1 1 1 1 1 III 1 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

BASE REGISTER FORMAT 

A I 8 I 0 0 I I I I 
X I F OPERAND ADDRESS 

11011\ 0 11 10 01 0 1 0 I 0 I I III 1 1 1 1 J 1 I I I I I I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

NONBASE REGISTER FORMAT 
830301 

DEFINITION 

The contents of the effective word location (EWL) specified by the effective address 
(EW A) is accessed and executed as the next instruction. If this instruction is not a 
branch, the next instruction executed (following execution of the instruction specified by 
the EWA) is in the next sequential memory location following the EXM instruction. If 
the instruction in memory specified by the EW A is a branch instruction, the program 
status doubleword (PSD) is changed accordingly. 

NOTES 

1. If two half word instructions are in the memory location 
specified by the EW A, bit 30 of the EW A determines which 
half word instruction is executed. When bit 30 equals zero, the 
left half word is executed. When bit 30 equals one, the right 
halfword is executed. 

2. An undefined instruction trap is generated if an EXM 
instruction attempts to execute an undefined instruction or 
another Execute instruction. 

SUMMARY EXPRESSION 

If EA30=0 

(EWLO-15) - IW 

If EA30=1 

(EWL 16_31) - IW 

CONDITION CODE RESULTS 

Defined by the executed instruction. 
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HALT HALT 
0000 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830302 

The execution of this instruction causes computer operation to stop and lights the halt 
indicator on the system control panel. This instruction terminates input/output transfers 
and the servicing of priority interrupts. I/o in progress will be completed, but no 
interrupts will be serviced. Leaving a HAL T condition requires depressing the 
RUN/HAL T switch on the system control panel or execute a RUN command at the lOP 
console. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

6-374 

NOTES 

1. HAL T is a privileged instruction. 

2. If the CPU halt trap is enabled, and the privileged bit is set, 
the execution of the halt instruction will cause a halt trap. 

3. In the IPU the halted state may be terminated when the IPU 
receives a signal IPU (SIPU) trap from the CPU. 

4. In the CPU and IPU, the receipt of a power down trap or lOP 
run command will cause the halt state to be terminated. 
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WAIT WAIT 
0001 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830303 

The execution of this instruction causes the central processing unit (CPU) to enter the 
idle mode and lights the wait indicator on the system control panel. Input/output or trap 
transfers and priority interrupt servicing continue. If an interrupt occurs during a wait 
condition, a return to the wait may occur after the interrupt is serviced. 

CONDITION CODE RESULTS 

CCI: No change 
CC2: No change 
CC3: No change 
CC4: No change 

NOTES 

1. If there is an attempt to execute aWAIT with interrupts 
blocked, the system check trap will be generated. 

2. If the WAIT instruction is the first instruction of a trap or 
interrupt software handler or the first instruction following a 
DAI or DACI a system check trap will occur. These sequences 
are defined as uninterruptable and therefore the WAIT state 
cannot be terminated. 

3. If a trap or interrupt occurs while the CPU is in aWAIT state 
the old PSD of the TCB or ICB points to the starting address of 
the WAIT instruction. 
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NO OPERATION 
0002 

NOP 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830304 

The assembler generates the no operation instruction following a half word instruction in 
order to force the next instruction to start on a word boundary, if the next instruction is 
a word instruction. The NOP instruction is also used whenever there is a need for an 
executable instruction that does not alter the machine status. 

CONDITION CODE RESULTS 

CCI: No change 
CC2: No change 
CC3: No change 
CC4: No change 

6-376 

NOTES 

1. In the 32/67 CPU/IPU, if the NOP instructions are encountered 
in the right halfword, during sequential instruction execution 
the right halfword NOP is skipped and the halfword pair is 
treated as a single fullword. The execution time of this type 
of half word pair is the execution time of the left halfword. 

2. Since right halfword NOPs are skipped, if the left halfword 
instruction causes a trap or an interrupt occurs following the 
execution of the left half word, the old PSD stored in the trap 
or interrupt TCB/ICB points to the next full word instruction 
unless the left half word was aWAIT instruction. 
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SUPERVISOR CALL 
C806 

C 8 

I 

1 11 1 01 0 1 10 10 I 0 

0 

t t 
oJo J 0 1 0 

6 

INDEX 

o 11 1 1 1 0 111 

I 

SVC 
IND,CALLI 

I 

CALL NUMBER 

J 1 I 1 111 III 1 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 

The execution of the SVC instruction causes a trap to the trap vector location for 
relative priority level 6. Bits 16-19 are used to index the initial interrupt vector into one 
of up to 16 locations. The secondary vector address contained in the indexed location 
points to a SVC vector block the content of which should point to a trap subroutine (new 
PSD in words 2 and 3 of the vector block). 

The contents of bits 20-31 are referred to as the call number. This call number serves as 
an identifier parameter for software use. 

SECONDARY VECTOR BLOCK TRAP CONTEXT BLOCK 0 

I SVC VECTOR 
I 

SECONDARY VECTOR 0 OLD PSD1 

SECONDARY VECTOR 1 t-- OLD PSD2 

t--, NEW PSD1 

NEWPSD2 

CALL NUMBER 

NOT USED 

TRAP CONTEXT BLOCK 1 

~ OLD PSD1 

---, OLD PSD2 

SECONDARY VECTOR F 
I NEW PSD1 -, I 

I I 

t t NEWPSD2 

CALL NUMBER 

NOT USED 

CONDITION CODE RESULTS 

CC1: Zero 
. CC2: Zero 
CC3: Zero 
CC4: Zero 

As specified by the new PSD of the SVC TCB. 

830305 

Condition code settings upon return to the next succeeding instruction depend upon 
action taken within the trap routine. 
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SET CPU MODE SETCPU 
2C09 s 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 

The execution of this instruction causes certain operating characteristics of the central 
processing unit (CPU) to change as specified by the contents of R. 

The contents of R are defined as follows: 

I I I I I 
w A H P T 
W C F R R 

RESERVED RESERVED C p I A RESERVED 
S S A V P 

o-r 0 Tor 0 1 0 I 0 I 0 I 0 I 0 10 I 0 10 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 0 01010101 0 1 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Bits 0-19 

Bit 20 

Bit 21 

Bit 22 

Bit 23 

Bit 24 

Bit 25 

=1 

=0 
=1 

=0 
=1 

=0 
=1 

=1 

830306 
Not used (reserved) 

Write to Writable Control Store/ Alterable Control Store 
is disabled 
Write to Writable Control Store/ Alterable Control Store 
is enabled 

Enable PROM Mode 
Enable Alterable Control Store Mode 

Enable High Speed Floating Point Accelerator 
Disable High Speed Floating Point Accelerator 

Disable privileged mode halt trap 
Enable privileged mode halt trap 

Not used (reserved) 

Disable software trap handling 
(enable automatic trap halt) 
Enable software trap handling 

Bits 26-31 Not used (reserved) 

CONDITION CODE RESULTS 

CC1: No change 

6-378 

CC2: No change 
CC3: No change 
CC4: No change 

NOTES 

1. SETCPU is a privileged instruction. 

2. The SETCUP should always be preceded by a RDSTS 
instruction and then either a ZBR or SBR to enable/disable the 
desired function. 
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READ CPU STATUS 
0009 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

DEFINITION 

RDSTS 
d 

830307 

This instruction places the current operational status of the central processing unit 
(CPU) into register RD' The CPU status in register RD is defined as follows: 

Bit 0 =0 
=1 

Bits 1-4-
Bit 5 =0 

=1 
Bit 6 =0 

=1 
Bit 7 =0 

=1 
Bit 8 =0 

=1 
Bits 9-19 
Bit 20 =1 

=0 
Bit 21 =0 

=1 
Bit 22 =0 

=1 
Bit 23 =0 

=1 
Bit 24- =0 

=1 
Bit 25 =0 

=1 
Bit 26 
Bit 27 =0 

=1 
Bits 28-31 = 

=0 
=1 
=2 
=3 
=4-
=5-F 
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Unprivileged mode 
Privileged mode 
(Always zeros) 
Extended addressing disabled 
Extended addressing enabled 
Base register mode disabled 
Base register mode enabled 
Arithmetic exception trap disabled 
Arithmetic exception trap enabled 
Map disabled 
Map enabled 
(Always zeros) 
Write control store write to enabled 
Write control store write to disabled 
PROM mode enabled 
Alterable Control Store mode enabled 
Floating Point Accelerator present and enabled 
Floating Point Accelerator not present or disabled 
Privileged mode halt trap disabled 
Privileged mode halt trap enabled 
Interrupts are unblocked 
Interrupts are blocked 
Software traps are disabled 
(automatic trap halt is enabled) 
Software traps are enabled 
(Always zero) 
Processor = CPU 
Processor = IPU 
Cpu/Ipu Model 
Gould CONCEPT 32/55 
Gould CONCEPT 32/75 
Gould CONCEPT 32/27 
Gould CONCEPT 32/67 
Gould CONCEPT 32/87 
Not defined 
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READ CPU STATUS (Cont.) 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

6-380 Instruction Repertoire 

RDSTS 
d 
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ENABLE ARITHMETIC EXCEPTION TRAP 
0008 

EAE 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830308 

DEFINITION 

This instruction sets bit 7 of the program status doubleword (PSD) to enable the 
arithmetic exception trap. 

CONDITION CODE RESULTS 

CC1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

Gould CONCEPT 32/67 
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DISABLE ARITHMETIC EXCEPTION TRAP 
OOOE 

DAE 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830309 

DEFINITION 

This instruction resets bit 7 of the program status doubleword (PSD) to disable the 
arithmetic exception trap. 

CONDITION CODE RESULTS 

CCI: No change 
CC2: No change 
CC3: No change 
CCq.: No change 

6-382 Instruction Repertoire 
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TRANSFER PROGRAM COUNTER TO BASE REGISTER 
280C 

TPCBR 
d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830310 

This instruction transfers the contents of the program counter (PC) (bits 8-30 of program 
status doubleword) to bit position 8-30 of the base register specified by RB. Bit 
positions 0-7 of specified register are set to zero. 

SUMMARY OF EXPRESSION 

Zeros -
CONDITION CODE RESULTS 

Condition codes remain unchanged. 

NOTE 

This instruction is used for the base register mode only. 

BASE REGISTER MODE EXAMPLE 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before 

After 

PSD1 
02001000 

PSD1 
02001002 

Gould CONCEPT 32/67 
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1000 
2AOCOOOO (RB=4) 
TPCBR 4 

RB4 
2468ABC1 

RB4 
00001000 
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TRANSFER CONDITION CODES TO GPR 
2804 

TCCR 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830312 
DEFINTION 

Transfer the contents of Condition Code bits CCl, CC2, CC3, and CC4 into bit positions 
28-31 of the GPR specified by R. 

SUMMAR Y OF EXPRESSIONS 

(PSW 1-4) - R28-31 

Zeros -
CONDITION CODES 

CC 1: Unchanged 
CC2: Unchanged 
CC3: Unchanged 
CC4: Unchanged 

NOTE 

This instruction is valid in the base register mode only. 

BASE REGISTER MODE EXAMPLE 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before 

After 

6-384-

PSDI 
22001000 

PSDI 
22001002 

1000 
2A040000 (R=4-) 
TCCR 4 

GPR4 
00003456 

GPR4 
00000004-

Instruction Repertoire 
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TRANSFER GPR TO eONDmON CODES 
280.5 

TRee 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830313 

Transfers the contents of bit positions 28-31 of the GPR specified by R to the Condition 
Code field (bits 1-4) of the Program Status Doubleword (PSD). 

SUMMAR Y OF EXPRESSIONS 

(R28- 31) - PSW 1-4 

CONDITION CODE RESULTS 

CCI: Bit 28 of R 
CC2: Bit 28 of R 
CC3: Bit 28 of R 
CC4: Bit 28 of R 

NOTE 

This instruction is used for the base register mode only. 

BASE REGISTER MODE EXAMPLE 

Memory Location: 
Hexadecimal Instruction: 
Assembly Language Coding: 

Before 

After 

PSD1 
02001000 

PSD1 
22001002 

Gould CONCEPT 32/67 
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1000 
2A050000 (R=4) 
TRCC 4 

GPR4 
00000004 

GPR4 
00000004 
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CACHE MEMORY CONTROL 
OIJOA 

CMC 
d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830315 

Bits labeled 'Enable' of the word in the general purpose register (GPR) specified by Rare 
loaded into the Cache Memory Control Register (CMCR) of the CPU. Bits labeled 'Init' 
are used to control selective initialization of the corresponding cache memory bank using 
the patterns shown in note 4. A '1' in a bit position enables the operation. The control of 
the operation is independent of whether the units are on or off line as specified by the 
enable bits. 

Bit 31 disables (0) or enables (1) the use of cache on instruction fetches. When bit 31 is 
off (0) instruction fetches bypass cache but memory return transfers (MRT) update 
cache. 

GPR SPECIFIED BY R 
INIT ENABLE 

I I I I I 

I I I I I I I I I I I I I 1 J I I I J 1 I I I I I I I 1 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

SUMMAR Y OF EXPRESSIONS 

(R 27-31), - (CMCRO_4) 

CONDITION CODE RESULTS 

No change 

6-386 

I CACHE 
I CACHE 
o CACHE 
o CACHE 
I CACHE 
I CACHE 
o CACHE 
o CACHE 

0-------' 
o -----------' 
1 

0= BYPASS I CACHE ---------.. 

(FOR BITS 27-30, 0= CACHE OFF AND 1=CACHE ON) 
I CACHE = INSTRUCTION CACHE 
o CACHE = OPERAND CACHE 

Instruction Repertoire 

830444 
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CACHE MEMORY CONTROL (Cont.) 

NOTES 

1. CMC is a privileged instruction. 

2. This instruction is for use by diagnostics and not for dynamic 
switching on/off line of cache units. 

3. System reset initializes, enables and sets online both banks 0 
and 1. 

4. When cleared the cache RAMs contain undetermined data 
patterns. 

5. If a bank is off, it must be initialized before it is enabled. 

Gould CONCEPT 32/67 
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SHARED MEMORY CONTROL 
0407 

SMC 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 

This instruction causes the contents of the general purpose register (GPR) specified by 
RD to be transferred to the shared memory control logic of the cpu. 

SUMMARY EXPRESSION 

RD(1-12) - SMCL 

CONDITION CODE RESULTS 

No change. 

NOTES 

1. SMC is a privileged instruction. 

s 

2. The format of RD is as follows: 

UPPER 
BOUND 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

6-388 

3. Bit 1 enables Shared Memory and Read and Lock within shared 
boundar ies: 

Bit 1 = a Disable Memory Sharing (Bits 2-6, 8-12 
disregard) 

= 1 Enable Memory Sharing (Bit 2-6, 8-12 
provide upper and lower boundaries of 
Shared Memory) 

4. Bits 8-12 specify the MSB's of the 24 bit Real Memory Address 
at which memory sharing is to begin. Bits 2-6 specify the 
MSB's of the 24 bit Real Memory Address at which memory 
shar ing ends. 

830314 

Instruction Repertoire 
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SHARED MEMORY CONTROL (Cont.) 

5. Bit 7 enables Memory Read & Lock to all memory 

Bit 7 = 0 Disable Read & Lock for non-shared 
memory 

= 1 Enable Read & Lock for all memory 

6. Bit 7 must be set (Rd and Lk) for all CPU/IPU configurations. 

7. Read and Lock causes SBM and ZBM to operate using memory 
(not cache) and prevents a second processor from accessing the 
target memory location for the duration of the SBM or ZBM 
instruction. 

8. Shared memory boundaries cause the processor to turn-off 
cache and use memory for all memory accesses within the 
shared memory boundaries. 

9. Shared memory boundaries must include all shared memory 
that can not echo memory writes from external ports to the 
processor cache. 

LOWER AND UPPER BOUND SELECTION EXAMPLE 

Lower Bound 
Bits 8-12 

00000 
00001 
00010 
00011 

11110 
11111 

11111 

Upper Bound 
Bits 2-6 

00000 
00001 
00010 
00011 

11110 
11111 

00000 

Gould CONCEPT 32/67 
Reference Manual 

Lower Bound 
Address (Hex) 

000000 
080000 
100000 
180000 

FOOOOO 
F80000 

000000 

Instruction Repertoire 

Upper Bound 
Address (Hex) 

07FFFC 
OFFFFC 
17FFFC 
IFFFFC 

F7FFFC 
FFFFFC 

FFFFFC 

SMC 
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SIGNALIPU 
OOOA 

o o 

SIPU 

o A 

012345678 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830316 

DEFINITION 

When the SIPU instruction is executed in the CPU the IPU trap is set in the IPU; when it 
is executed in the IPU the IPU trap is set in the CPU. The trap to the CPU is deferred if 
interrupts are blocked. 

CONDITION CODE RESULTS 

No change 

ASSEMBL Y LANGUAGE CODING 

SIPU 

NOTE 

SIPU is an unprivileged instruction. 

6-390 Instruction Repertoire 
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6.2.13 Interrupt Control Instructions 

The interrupt control instructions are privileged instructions that control the interrupt 
functions of the CPU. The interrupt control instructions for nonextended I/o and RTOM 

,interrupts (class 3 and class E protocols) will enable, disable, request, activate, or 
deactivate the interrupt operations to be performed on the priority level addressed. 
However, the interrupt control instructions for extended I/O channels (class F protocol) 
will enable, disable, activate, or deactivate operations from the CPU to an addressed 
channel. The other instructions in this group block or unblock external interrupts to the 
CPU. Interrupt control requests to the IPU are trapped as an undefined IPU instruction 
trap. 

6.2.13.1 INSTRUCTION FORMAT 

Three special formats are used by the interrupt control instructions to accommodate the 
performance of these variations. The non-extended I/O instructions in this class have the 
same primary operation code of all ones, but each must designate the applicable 
interrupt priority level and contain an augmenting op code that corresponds to the 
specific instruction. The format used is as follows: 

I I I 1 I I 
PRIORITY LEVEL AUG 

11111111111 1 1 1 1 1 1 1 1 0101010101010101010101010101010 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Bits 6-12 

Bits 13-15 

Bits 16-31 

6-392 

830361 

Binary priority level number of the relevant interrupt 

Augmenting operation code 

Unassigned 

Instruction Repertoire 
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The channel-related interrupt control instructions (class F protocol), likewise, have the 
same primary operation code of all ones. However, the format used contains a channel 
address, a subaddress, an augment code, and a GPR designator, in addition to a 
subordinate op code in bits 9 through 12. The format is as follows: 

I I I I I 

R 
SUBOP AUG CHANNEL SUBADDRESS 
CODE 

'1'1'1'1'1' I 1 1 1 1 J 1 0 I 1 1 1 1 1 1 1 1 1 1 -1 1 
o 1 2 3 4 5 6 7 8 9 10 11 12 '3 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830353 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Bits 16 

The R field, if nonzeoro, specifies a general purpose register the 
contents of which will be added to the channel and subaddress field 
(bits 16-31) to form the logical channel and subaddress. 

The subordinate operation code (SUB OP) 

The augment code 

A constant representing the logical channel and subaddress field. 
If the R field is zero, only the channel and subchannel fields will be 
used 

Always zero 

The block/unblock instructions for external interrupts use a half word format that is all 
zeros in bits 0 through 11, and actually differ only in bit 15 of the four-bit designator 
contained in bits 12 through 15 (either hexadecimal 6 or hexadecimal 7). 

6.2.13.2 CONDITION CODE 

29 30 31 

830356 

Most interrupt control instructions leave the condition codes unchanged. Descriptions of 
the channel-related interrupt control instructions each contain specific comments on 
condition code disposition. 

NOTE 

Class F inerrupt instructions are not included in this section, but are 
shown in the Extended I/O (class F) section. 

Gould CONCEPT 32/67 
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ENABLE INTERRUPT 
FCOO 

F I C 

PR 

0 I 
I 

ORITY LEVEL! , I i 
1. " 

0 I 
AUG 

CODE 

I J 

EI 
v 

11111111111 I I i I I 01 0 1 0 01 0 I 0 I 0 I 0 10 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 

0 1 2 3 4 5 L 6 7 8 ~11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

(' 830317 DEFINITION VI I fv 

\ 
The priority interrupt level specified by the priority level field (bits 6-12) in the 
instruction word (IW) is conditioned to respond to an interrupt signal. If bit position 0 of 
the PSD is reset to zero (unprivileged state), execution of this instruction will generate 
the privilege violation trap. -

NOTES 

1. Any stored requests for the specified level are eligible to 
become active. 

2. Traps are always enabled. 

3. This instruction has no affect on levels assigned to class F I/O 
and is treated as NOP for such levels. 

lI-. EI is a privileged instruction. 

5. In the IPU, EI may be used with class 6 or B interrupts 
otherwise an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CClI-: No change 

ASSEMBL Y LANGUAGE CODING 

EI level 

6-39l1- Instruction Repertoire 
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REQUEST INTERRUPT 
FC02 

F I C I 0 I 

PRIORITY LEVEL 

I 

2 I 

AUG 
CODE 

I I 

RI 
v 

qqq11111 I I II I q I 01 1 I 0 0101010101010101010101010101010 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830318 

An interrupt request signal is applied to the interrupt level specified by the priority level 
field (bits 6-12) in the instruction word (IW). This signal simulates the signal generated 
by the internal or external condition connected to the specified level. If bit position 0 of 
the PSD is reset to zero (unprivileged state), execution of this instruction will generate 
the privilege violation trap. The interrupt request signal is stored in the specified level 
whether or not it is enabled and/or active. 

NOTES 

1. For RIs on levels 0 or 1, the RTOM jumpers select either that 
levels 0 and 1 are enabled, or that software enables are 
required. 

2. This instruction has no affect on levels assigned to class F I/O 
and is treated as NOP for such levels. 

3. RI is a privileged instruction. 

4. In the IPU, RI may be used with class 6 or B interrupts 
otherwise an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBLY LANGUAGE CODING 

RI level 
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ACTIVATE INTERRUPT 
FC03 

F I C 1 0 

PRIORITY LEVEL 

I , 3 
, 
J 

I 
I 

1 

I 
AUG 

CODE 

I I 

AI 
v 

11111111111 1 1 1 1 liT 0 1 1 1 01 0 1 0 1 0 1 01 01 01 01 0 I 0 I 01 0 1 0 1 0 1 0 I 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830319 

A signal is applied to set the active condition in the priority interrupt level specified by 
the priority level field (bits 6-12) in the instruction word OW). The active level is set in 
the specified level whether or not that level is enabled. This condition prohibits this 
level and any lower levels not already in service from being serviced until this level is 
deactivated. However, request signals occurring at this or lower levels are stored for 
subsequent servicing. If bit position 0 of the PSD is reset to zero (unprivileged state), 
execution of this instruction will generate the privilege violation trap. 

NOTES 

1. This instruction has no affect on levels assigned to class F I/O 
and is treated as NOP for such levels. 

2. AI is a privileged instruction. 

3. In the IPU, AI may be used with class 6 of B interrupts 
otherwise an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBLY LANGUAGE CODING 

AI level 
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DISABLE INTERRUPT 
FCOI 

F I C I 0 I 
PRIORITY LEVEL 

1 I 
AUG 

CODE 

I I 

DI 
v 

11111111111 \I \;1, 1 •.. I, 1 ! 1 \ 01 01 1 o 1 0 1 0 1 0 1 01 0 1 0 1 0 I 0 I 0 1 01 01 0 1 0 I 0 1 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830320 

The priority interrupt level specified by the priority level field (bits 6-l2) in the 
instruction word (IW) is disabled and will not respond to an interrupt signal. If bit 
position 0 of the PSD is reset to zero (unprivileged state), execution of this instruction 
will generate the privilege violation trap. The active state of the interrupt is not 
affected. 

NOTES 

1. Any unserviced request signal at this level is cleared by 
execution of this instruction. 

2. Traps are always enabled. 

3. This instruction has no affect on levels assigned to class F I/O 
and is treated as NOP for such levels. 

4. 01 is a privileged instruction. 

5. In the IPU, 01 may be used with class 6 or B interrupts 
otherwise an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBL Y LANGUAGE CODING 

DI level 
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OEACTIVA TE INTERRUPT 
FC04 

F C o 

PRIORITY LEVEL 

4 

AUG 
CODE 

OAI 
v 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14' 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830321 
DEFINITION 

A signal is applied to reset the active condition in the priority interrupt level specified 
by the priority level field (bits 6-12) in the instruction word OW}. The specified level is 
set inactive whether the level is enabled or disabled. Execution of the deactivate 
interrupt instruction does not clear any request signals on the specified level or any other 
level. If bit position 0 of the PSD is reset to zero (unprivileged state), execution of this 
instruction will generate the privilege violation trap. 

NOTES 

I. This instruction has no affect on levels assigned to class F I/o 
and is treated as a NOP for such levels. 

2. DAI and the following instruction are executed as an 
uninterruptible pair. 

3. DAI is a privileged instruction. 

4. In the IPU, DAI may be used with class 6 of B interrupts 
otherwise an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBLY LANGUAGE CODING 

DAI level 
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BLOCK EXTERNAL INTERRUPTS 
0006 

o o o 6 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

DEFINITION 

BEl 

83032z' 

The execution of this instruction prevents the CPU from sensing all interrupt requests 
generated by the 1/0 channel and R TOM or lOP. Also the IPU and console attention 
traps are inhibited. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBL Y LANGUAGE CODING 

BEl 

NOTES 

1. BEl is a privileged instruction. 

2. Causes an undefined IPU trap if executed in the IPU. 

Gould CONCEPT 32/67 
Reference Manual Instruct.ion Repertoire 6-399 



UNBLOCK EXTERNAL INTERRUPTS 
0007 

UEI 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830323 

The execution of this instruction allows the central processing unit to sense all interrupt 
requests generated by the I/O channel and RTOM or lOP. 

CONDITION CODE RESULTS 

CCl: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBLY LANGUAGE CODING 

UEI 

NOTES 

1. UEI is a privileged instruction. 

2. This instruction may be executed in the IPU. 

6-400 Instruction Repertoire 
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6.2.14 Input/Output Instructions 

The input/output (I/O) instructions consist of two distinct groups. In the first group, the 
command device (CD) and test device (TD) instructions provide the capability to conduct 
command and test operations to peripheral devices. These two instructions cause a 16-
bit "function code" to be sent to the peripheral device specified by the device number. In 
the second group, I/O instructions provide various other capabilities as designated by 
each subordinate operation code. 

6.2.14.1 COMMAND DEVICE AND TEST DEVICE 

The following instruction format is used for the command device and test device 
instructions only: 

OPCODE DEVICE NO. AUG 
CODE 

FUNCTION CODE 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Bits 0-5 

Bits 6-12 

Bits 13-15 

Bits 16-31 

Operation code 

Peripheral device identifying number 

Augmenting operation code 

16-bit "function" code 

830352 

During execution of a test device instruction, the condition code is set to indicate the 
result of the test being performed. The command device instruction leaves the current 
condition code unchanged. 

Gould CONCEPT 32/67 
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COMMAND DEVICE 
FC06 

F C o 

DEVICE ADDRESS 

6 

COMMAND CODE 

CD 
n,b 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830324 

The contents of the command code field (bits 16-31) are transferred to the device 
controller channel (DCC) specified by the device address contained in bit positions 6-12 
of the instruction word. 

CONDITION CODE RESULTS 

CC 1: No change 
CC2: No change 
CC3: No change 
CC4: No change 

ASSEMBLY EXAMPLE 

CD 
CD 

6-402 

Dev Comm 
Addr Code 

X'7 A', X'8000' 
X'78', X'9000' 

Command 

Output data to device 7 A 
Input data from device 78 

NOTES 

1. This instruction is for class 3 and class E I/O processors only. 

2. If a CD instruction to a class F channel is attempted, a system 
check trap will occur. 

3. CD is a privileged instruction. 

4. This instruction in IPU is only for class B (interval timer), 
otherwise the IPU interprets it as an undefined IPU instruction. 

Instruction Repertoire 
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TEST DEVICE 
FCO.5 

F I C I 0 

DEVICE ADDRESS 

I 5 

TEST CODE 

1 I 

TO 
n,b 

1\1111d111 1 1 I I 1 I 1 I 011 I 1 I III 1 III 1 III 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830325 

The contents of the test code field (bits 16-19) are transferred to the device controller 
channel (DCe) specified by the device address contained in bit positions 6-12 of the 
instruction word. The device test defined by the test code is performed in the DCC, and 
the test results are loaded into condition code bits 1-4 (CC 1-4). 

A TD having a unique test code is available with most peripheral devices. Execution of a 
TD with this code causes a snapshot of all device and DeC status to be stored in 
memory. The individual peripheral device reference manuals define the operation of this 
instruction with each device. 

CONDITION CODE RESULTS 

Test results defined for specific peripheral device (refer to Figure 5-7). 

ASSEMBLY EXAMPLE 

TD 
TD 

Dev Comm 
Addr Code 

X'10', X'8000' 
X'10', X'2000' 

Command 

Request the controller status for unit 10 
Request the device status for unit 10 

NOTES 

1. This instruction is for class 3 and class E I/o processors only. 

2. If a TD instruction to a class F channel is attempted, a system 
check trap will occur. 

3. TD is a privileged instruction. 

4. This instruction in IPU is only for class B {interval timer}, 
otherwise the IPU interprets it as an undefined IPU instruction. 

Go~ld CONCePT 32/67 
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6.2.15 Class F I/o Instructions 

All class F I/o instructions will be in the following format: 

I I I l I 

OPCODE R SUBOP AUG CHANNEL SUBADDRESS 
CODE 

11111111111 1 1 1 1 1 11 111 0 1 1 1 1 1 1 1 1 1 1 1 1 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2829 30 31 

OP CODE, bits 0-5, and AUG CODE, bits 13-15, must contain ones. The R field (bits 6-
8), if nonzero, specifies a general purpose register the contents of which will be added to 
the channel and subaddress field (bits 16-31) to form the logical channel and subaddress. 
If R is specified as zero, only the channel and subaddress fields will be used. The format 
of the computed logical channel and subaddress is: 

I I 1 1 I 
LOGICAL CHANNEL SUBADDRESS 

0101010101010101010101010101010 01 1 1 1 1 1 1 I 1 I I I J J 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830362 

The subaddress will be ignored by the channel if the operation does not apply to a 
controller or device. 

The sub op field (bits 9-12) specifies the type of operation that is to be performed as 
described below: 

Bits 9-12 

0000- X'O' 
000 1 - X'I' 
00 1 0 - X'2' 
00 1 1 - X'3' 
o 1 00- X'4' 
o 1 0 1 - X'5' 
o 1 1 0 - X'6' 
o 1 1 1 - X'7' 
1 000 - X'8' 
1 00 1 - X'9' 
1 0 1 0 - XlA' 
1 0 1 1 - X'B" 
1 1 0 0 - X'C' 
1 1 0 1 - X'D' 
1 1 1 0 - X'E' 
1 1 1 1 - X'F' 

6-404 

Sub op 

Unassigned 
Unassigned 
Start I/O (SIO) 
Test I/O (TIO) 
Stop I/O (STPIO) 
Reset channel (RSCHNL) 
Halt I/O (HIO) 
Grab controller (GRIO) 
Reset controller (RSCTL) 
Enable write channel WCS (ECWCS) 
Unassigned 
Write channel WCS (WCWCS) 
Enable channel interrupt (ECI) 
Disable channel interrupt (DCI) 
Activate channel interrupt (ACI) 
Deactivate channel interrupt (DACI) 

Instruction Repertoire 
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NOTES 

1. In CPU, the channel must be ICL'd as Class F. 

2. Condition Codes must be tested after each instruction. 

3. CO, TO, EI, 01, AI, OAI, and RI cannot be executed to a class 
F channel. 

4. Class F I/O instructions are all privileged instructions. 

5. If these instructions are executed for other than Class F I/O 
devices/channels, a system check trap will occur. 

6. In IPU, the channel must be ICL'd as class 7. 

Gould CONCEPT 32/67 
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START I/o 
FCl7 

F 

OPCODE 

I 

11111111111 

C I 1 I 
R SIO 

1 1 o 1 0 11 1 0 

SIO 
s,v 

7 I 1 
AUG CHANNEL SUBADDRESS 

CODE 

1 11 11 0 1 1 1 1 1 1 1 1 1 1 I 1 I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830326 

DEFINITION 

Start I/o (SIO) will be used to begin I/o execution or to return appropriate condition 
codes and status if I/O execution could not be accomplished. 

Bits 0-5 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Specifies the operation code. 

Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specifies the operation as SIO. 

Specifies the augment code. 

Specifies the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
sub address. If R is zero, bits 16-31 alone will be used to specify the 
logical channel and subaddress. 

CONDITION CODE RESULTS 

CC 1 CC2 CC3 CC4 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
1 
1 
1 
o 

o 
o 
1 
1 
o 
o 
1 
I 
o 

o 
I 
o 
I 
o 
1 
o 
1 
o 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored (SIO rejected) 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

ASSEMBL Y LANGUAGE CODING 

SIO R, '(Constant) 

6-406 

NOTE 

1. Condition codes, after execution of a SIO, will be set and can 
be tested by a subsequent conditional branch instruction to 
ascertain if the I/O was accepted. 

2. Start I/O is a privileged instruction. 
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TEST I/O 
FCIF 

F I 

OPCODE 

C I 1 

R TIO 

I F 

AUG 
CODE 

I 
CHANNEL 

I 
SUBADDRESS 

no 
s,v 

11111111111 I I 01 0 11 11 1 11 11 0 I I I I I I I I I I I I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830327 

Test I/O (TIO) will be used to test the controller state and to return appropriate 
condition codes and status reflecting the state of the addressed controller and/or 
device. Channel implementation will dictate the depth to which the channel must test to 
determine current state. 

Bits 0-5 Specifies the operation code. 

Bits 6-8 Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and sub address field to form 
the effective logical channel and subaddress. 

Bits 9-12 Specifies the operation as TIO. 

Bits 3-15 Specifies the augment code. 

Bits 16-31 Specifies a constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, bits 16-31 alone will be used to specify the 
logical channel and subaddress. 

CONDITION CODE RESULTS 

CC 1 CC2 CC3 CC4 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
I 
I 
1 
1 
o 

o 
o 
I 
1 
o 
o 
I 
1 
o 

o 
1 
o 
1 
o 
1 
o 
1 
o 

ASSEMBL Y LANGUAGE CODING 

TIO R '(Constant) 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

NOTE 

1. Condition codes, after execution of the TIO, will be set and 
can be tested by a subsequent conditional branch instruction to 
ascertain channel! controller / device state. 

2. Test I/o is a privileged instruction. 
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STOP I/O 
Fe27 

F I 

OPCODE 

C I 2 

R STPIO 

I 7 

AUG 
CODE 

I 

CHANNEL 

I 

SUBADDRESS 

STPIO 
s,v 

11111111111 1 1 OT1101o 1 11 11 0 1 I I I I 1 1 I I I I I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830328 

Stop I/O (STPIO) terminates the current I/O operation after the completion of the action 
specified by the current lOCO. The STPIO applies only to the addressed subchannel, its 
only function is to suppress command and data chain flags in the current lOCO. 

Bits 0-5 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Specifies the operation code. 

Specifies a general purpose register; if this GPR is not RO, then the 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specifies the operation as STPIO. 

Specifies the augment code. 

Specifies a constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, bits 16-31 alone will be used to specify the 
logical channel and subaddress. 

CONDITION CODE RESULTS 

CCI CC2 CC3 CC4 

0 0 0 0 Request activated, will echo status 
0 0 0 1 Channel busy 
0 0 1 0 Channel inoperable or undefined 
0 0 1 1 Subchannel busy 
0 1 0 0 Status stored 
0 1 0 1 Unsupported transaction 
0 1 1 0 Unassigned 
0 1 1 1 Unassigned 
1 0 0 0 Request accepted and queued, no echo status 

ASSEMBLY LANGUAGE CODING 

STPIO R, '(Constant)' 

6-408 

NOTE 

1. Condition codes, after execution of a STPIO, will be set and 
can be tested by a subsequent conditional branch instruction to 
ascertain channel/controller/device state. 

2. Stop I/O is a privileged instruction. 
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RESET CHANNEL 
FC2F 

F I C I 2 

RSCHNL 
s,v 

I 7 I I 

OPCODE R RSCHNL AUG CHANNEL SUBADDRESS 
CODE 

111111111\1 1 1 o 11 1 0 11 1 1111 01 1 1 1 1 1 1 1 1 1 1 1 1 1 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830329 

Reset channel (RSCHNL) causes the addressed channel to cease and reset all activity and 
to return to the idle state. The channel will also reset the subchannels. No controller or 
device will be affected. Any requesting or active interrupt level will be reset. 

Bits 0-5 Specifies the operation code. 

Bits 6-8 Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specifies the operation as RSCHNL. 

Specifies the augment code. 

Bits 9-12 

Bits 13-15 

Bits 16-31 Specifies the constant that will be added to the contents of R to 
form the effective logical channel and subaddress. If R is zero, bits 
16-31 alone will be used to specify the logical channel and 
subaddress. 

CONDITION CODE RESULTS 

CC1 CC2 CC3 CC4 

a 
a 
1 

a 
a 
a 

a 
1 
a 

a 
a 
a 

Request activated, will echo status 
Channel inoperable or undefined 
Request accepted and queued, no echo status 

A~EMBLYLANGUAGECODmG 

RSCHNL R, '(Constant)' 

NOTE 

1. Condition codes, after execution of a RSCHNL, will be set and 
can be tested by a subsequent conditional branch instruction to 
ascertain channel/controller/device state. 

2. Reset channel is a privileged instruction. 

3. The channel remains busy for an extended period of time 
following RSCHNL. 
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HALT I/O 
FC37 

F 

OPCODE 

I 

11111111111 

C I 3 I 
R HIO 

I I o 11 11 10 

HIO 
s,v 

7 I I 
AUG CHANNEL SUBADDRESS 
CODE 

1 11 11 0 I I I I I I I I I I I I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830330 

Halt I/o (HIO) causes an immediate but orderly termination in the controller. The device 
end condition will notify the software of the actual termination in the controller, thus 
indicating its availability for new requests. If the Halt I/O caused the generation of 
status relating to the terminated I/O operation, then the device end condition for the 
termination of the I/o operation will be the only device end condition generated. 

Bits 0-5 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Specifies the operation code. 

Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specifies the operation as HIO. 

Specifies the augment code. 

Specifies the constant that will be added to the contents of R to 
form the effective logical channel and subaddress. If R is zero, bits 
16-31 alone will be used to specify the logical channel and 
subaddress. 

CONDITION CODE RESULTS 

CC 1 CC2 CC3 CC4 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
I 
I 
1 
1 
o 

o 
o 
1 
1 
o 
o 
1 
1 
o 

o 
1 
o 
1 
o 
1 
o 
1 
o 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

ASSEMBL Y LANGUAGE CODING 

HIO R, '(Constant)' 

6-410 

NOTE 

1. Condition codes, after execution of the HIO, will be set and 
can be tested by a subsequent conditional branch instruction to 
determine if the HIO was successfully executed. 

2. Halt I/O is a privileged instruction. 
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GRAB CONTROLLER 
FC3F 

F I C I 3 

GRIO 
s,v 

I F I I 
OPCODE R GRIO 

AUG CHANNEL 5UBADDRE55 
CODE 

I 

11111111111 1 1 o 11 1 1 11 1 11 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830331 
DEFINITION 

Grab controller (GRIO) will cause the addressed controller to release itself from the 
currently assigned channel and to reserve itself for the grabbing channel. 

Bits 0-5 Specifies the operation code. 

Bits 6-8 Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specifies the operation as GRIO. 

Specifies the augment code. 

Bits 9-12 

Bits 13-15 

Bits 16-31 Specifies the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, bits 16-31 alone will be used to specify the 
logical channel and subaddress. 

CONDITION CODE RESULTS 

CC1 CC2 CC3 CC4 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
1 
1 
1 
o 

o 
o 
1 
1 
o 
o 
1 
1 
o 

o 
1 
o 
1 
o 
1 
o 
1 
o 

ASSEMBLY LANGUAGE CODING 

GRIO R, '(Constant)' 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

NOTE 

1. Condition codes, after execution of a GRIO, will be set and can 
be tested by a subsequent conditional branch instruction to 
determine if the GRIO was successfuly executed. 

2. Grab controller is a privileged instruction. 
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RESET CONTROLLER 
FC"7 

RSCTL 
s,v 

F I C I 4 I 7 I 1 
R RSCTL AUG 

CODE 
CHANNEL SUBADDRESS 

; 

11111111111 1 1 1 1010 10 1 1 1 1 1 0 I I I I I I I I I I I I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25' 26 27 28 29 30 31 

DEFINITION 
830332 

Reset controller (RSCTL) causes the addressed controller to be completely reset. In 
addition, the subchannel and all pending and generated status conditions are cleared. 

Bits 0-5 Specifies the operation code. 

Bits 6-8 Specifies a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and sub address fields to form 
the effective logical channel and subaddress. 

Bits 9-12 Specifies the operation as RSCTL. 

Bits 13-15 Specifies the augment code. 

Bits 16-31 Specifies the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, bits 16-31 alone will be used to specify the 
logical channel and subaddress. 

CONDITION CODE RESULTS 

CC1 CC2 CC3 CC4 

o 
o 
o 
o 
o 
o 
o 
o 
1 

o 
o 
o 
o 
1 
1 
1 
1 
o 

o 
o 
1 
1 
o 
o 
1 
1 
o 

o 
1 
o 
1 
o 
1 
o 
1 
o 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

ASSEMBLY LANGUAGE CODING 

6-412 

RSCTL R, '(Constant)' 

NOTE 

1. Condition Codes, after execution of a RSCTL, will be set and 
can be tested by a subsequent conditional branch instruction to 
determine if the RSCTL was successfully executed. 

2. Reset controller is a privileged instruction. 

Instruction Repertoire 
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ENABLE CHANNEL WCS LOAD 
FC4F 

ECWCS 

F I C I 4 I F 1 I 
AUG 

OPCODE R ECWCS CODE CHANNEL SUBADDRESS 

11111111111 I I 1 10 I 0 11 1 l' I 1 0 I I I I I I 1t I J 1 J 1 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830333 

Enable channel WCS load (ECWCS) sets an interlock within the central processing unit 
(CPU) to enable the loading of WCS. The ECWCS must be the first instruction of a two­
instruction sequence the second instruction being WCWCS. 

Bits 0-5 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Specifies the operation code. 

Specifies a general purpose register; if this GPR is not RO, 
then its contents will be added to the channel and 
subaddress field to form the effective logical channel and 
subaddress. 

Specifies the operation as ECWCS. 

Specifies the augment code. 

Specifies the constant that will be added to the contents of 
the GPR specified by R to form the effective logical 
channel and subaddress. If R is zero, bits 16-31 alone will 
be used to specify the logical channel and subaddress. 

CONDITION CODE RESULTS 

CC1 

0 
0 
0 
0 
0 
0 
0 
0 
1 

6-414 

CC2 CC3 CC4 

0 0 0 Request activated, will echo status 
0 0 1 Channel busy 
0 1 0 Channel inoperable or undefined 
0 1 1 Subchannel busy 
1 0 0 Status stored 
1 0 1 Unsupported transaction 
1 1 0 Unassigned 
1 1 1 Unassigned 
0 0 0 Request accepted and queued, no echo status 

NOTES 

1. Condition codes after the execution of the ECWCS instruction 
will be set and can be tested by a subsequent conditional branch 
instruction to ascertain whether the ECWCS instruction was 
successfully executed. 

2. ECWCS is a privileged instruction. 
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WRITE CHANNEL WCS 
FC5F 

F I C I 5 

WCWCS 

T F I I 
AUG 

OPCODE R WCWCS CODE CHANNEL SUBADDRESS 

'1'1'1 ' 1'1' I I 1 I 0 I' 11 1 I' I 1 0 I I I I I I I I I I I I I 
o , 2 3 4 5 6 7 8 9 '0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830334 

Write channel WCS (WCWCS) causes the loading of the channel WCS. The WCWCS must 
be the second of an instruction pair executed to the class F I/o controller, the first being 
ECWCS; no other I/O instructions to the class F I/o controller to be loaded can 
intervene. 

Specifies the operation code. Bits 0-5 

Bits 6-8 Specifies a general purpose register; if this GPR is not RO, 
then its contents will be added to the channel and subaddress 
field to form the effective logical channel and subaddress. 

Specifies the operation as WCWCS. 

Specifies the augment code. 

Bits 9-12 

Bit 13-15 

Bits 16-31 Specifies a constant that will be added to the contents of the 
GPR specified by R to form the effective logical channel and 
subaddress. If R is zero, bits 16-31 alone will be used to 
specify the logical channel and subaddress. 

CONDITION CODE RESULTS 

CCI CC2 CC3 

000 
000 
001 
001 
010 
010 
o 1 1 
o 1 1 
100 

CC4 

o Request activated, will echo status 
1 Channel busy 
o Channel inoperable or undefined 
1 Subchannel busy 
a Status stored 
1 Unsupported transaction 
a Unassigned 
1 Unassigned 
a Request accepted and queued, no echo status 

NOTES 

1. The information that is required by the WCS load will be 
passed to the class F I/O controller by a parameter list. The 
lOCO address location specified for this controller will be 
initialized by software prior to the execution of this 
instruction. The subaddress field will be ignored. The lOCO 
format is shown overleaf. 

2. If the WCWCS instruction is not preceded by an ECWCS 
instruction, a system check trap will occur. 

3. WCWCS is a privileged instruction. 

Gould CONCEPT 32/67 
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lOCO FORMAT FOR CLASS F I/O WCS 

REAL DATA ADDRESS 

o 0 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

START WCS ADDRESS BYTE COUNT 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Real Data Address: 

Start WCS Address: 

Byte Count: 

6-416 

830358 

Bits 8-31 (MSW) will contain the address of the physical 
memory location for the first word to be loaded. 

Bits 0-15 (LSW) will contain the address of the location 
in WCS into which the first word is to be loaded. 

Bits 16-31 (LSW) will contain the number of bytes to be 
loaded. 

Instruction Repertoire 
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ENABLE CHANNEL INTERRUPT 
FC67 

F I C I 6 I 

ECI 
s,v 

7 I I 
OPCODE R ECI AUG CHANNEL SUBADDRESS 

CODE 

11111111111 1 1 1 111 01 0 11 11 1 0 I J 1 J I I 0 I I I 1 I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830336 

The enable channel interrupt enables the addressed channel to request interrupts from 
the CPU. 

Specify the operation code (all ones). Bits 0-5 

Bits 6-8 Specify a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the logical channel and subaddress. 

Specify the operation as ECI. 

Specify the augment code (all ones). 

Bits 9-12 

Bits 13-15 

Bits 16-31 Specify the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, the constant alone will be used to specify 
the logical channel and subaddress. 

NOTES 

1. Condition codes after execution of the ECI will be set and can 
be tested by a subsequent conditional branch instruction to 
determine if the ECI was accepted by the channel. 

2. In CPU, if this instruction is executed for other than a Class F 
I/O device channel, an undefined instruction trap will occur. 

3. ECI is a privileged instruction. 

4. The subaddress is not relevant for this instruction. 

5. In the IPU, if this instruction is executed for other than class 7 
an undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CCI CC2 CC3 CC4 

0 0 0 0 Request activated, will echo status 
0 0 0 1 Channel busy 
0 0 1 0 Channel inoperable or undefined 
0 0 1 1 Subchannel busy 
0 1 0 0 Status stored 
0 1 0 1 Unsupported transaction 
0 1 1 0 Unassigned 
0 1 1 1 Unassigned 
1 0 0 0 Request accepted and queued, no echo status 

ASSEMBL Y LANGUAGE CODING 

ECI R, '(Constant)' 
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DISABLE CHANNEL INTERRUPT 
FC6F 

DCI 
s,v 

F I C I 6 I F I I 
AUG 

OPCODE R DCI CODE CHANNEL SUBADDRESS 

11111111111 1 1 1 11 1 0 11 1 11 11 0 1 1 1 1 1 1 1 I 1 I 1 I I 
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830337 

The disable channel interrupt causes the addressed channel to be disabled from 
requesting interrupts from the CPU. 

Bits 0-5 Specify the operation code (all ones). 

Bits 6-8 Specify a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Bits 9-12 Specify the operation as DC I. 

Bits 13-15 Specify the augment code (all ones). 

Bits 16-31 Specify the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, the constant alone will be used to specify 
the logical channel and subaddress. 

NOTES 

1. Condition codes after execution of the DCI will be set and can 
be tested by a subsequent conditional branch instruction to 
determine if the DCI was accepted. 

2. In CPU, if this instruction is executed for other than a Class F 
I/O device channel, an undefined instruction trap will occur. 

3. DCI is a privileged instruction. 

4. This instruction does not clear pending requests. 

5. The subaddress is not relevant for this instruction. 

6. In IPU, if this instruction is executed for other than class 7 and 
undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CCI CC2 CC3 

000 
o 0 0 
001 
001 
010 
010 
o 1 1 
o 1 1 
100 

CC4 

o Request activated, will echo status 
1 Channel busy 
o Channel inoperable or undefined 
1 Subchannel busy 
o Status stored 
1 Unsupported transaction 
o Unassigned 
1 Unassigned 
o Request accepted and queued, no echo status 

ASSEMBLY LANGUAGE CODING 

DCI R, '(Constant)' 
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ACTIVATE CHANNEL INTERRUPT 
Fcn 

F I C I 7 I 
OPCODE R ACI 

ACI 
s,v 

7 I I 
AUG CHANNEL SUBADDRESS 

CODE 

11111111111 I I 1111110 11 1 I 1 0 Ill-Ill I I I I I I I 
o 1 2 3 4 

DEFINITION 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

830335 

The activate channel interrupt will cause the addressed channel to begin actively 
contending with other interrupt levels, causing a blocking of its level, and all lower 
priority levels, from requesting an interrupt. If a request is currently pending in the 
channel, the request interrupt is removed but the interrupt level remains in contention. 

Bits 0-5 Specify the operation code (all ones). 

Bits 6-8 Specify a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and sub address field to form 
the effective logical channel and subaddress. 

Specify the operation as an ACI. 

Specify the augment code (all ones). 

Bits 9-12 

Bits 13-15 

Bits 16-31 Specify a constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, the constant alone will be used to specify 
the logical channel sub address. 

1. 

2. 

3. 

NOTES 

Condition codes, after execution of the ACI, will be set and 
can be tested by a subsequent conditional branch instruction to 
determine if the ACI was accepted by the channel. 

In CPU, if this instruction is executed for other than a Class F 
I/O device channel, an undefined instruction trap will occur. 

ACI is a privileged instruction. 

4. The subaddress is not relevant for this instruction. 

5. In IPU, if this instruction is executed for other than class 7 an 
undefined IPU trap occurs. 

CONDITION CODE RESULTS 

CC1 

o 
o 
o 
o 
o 
o 
o 
o 
1 

CC2 

o 
o 
o 
o 
I 
1 
1 
1 
o 

CC3 

o 
o 
1 
1 
o 
o 
1 
1 
o 

CC4 

o 
1 
o 
1 
o 
1 
o 
1 
o 

Request activated, will echo status 
Channel busy 
Channel inoperable or undefined 
Subchannel busy 
Status stored 
Unsupported transaction 
Unassigned 
Unassigned 
Request accepted and queued, no echo status 

ASSEMBLY LANGUAGE CODING 

ACI R, '(Constant)' 
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DEACTIVATE CHANNEL INTERRUPT 
FC7F 

DACI 
s,v 

F I C I 7 I F I I 
DACI 

AUG 
CHANNEL SUBADDRESS OPCODE R CODE 

11111111111 1 1 1 11 11 11 1 11 11 0 1 1 1 1 1 1 1 1 1 1 1 1 1 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 
830338 

The deactivate channel interrupt will cause the addressed channel to remove its interrupt 
level from contention. If a request interrupt is currently queued, the deactivate will 
cause the queued request to actively request if the channel is enabled. 

6-420 

Bits 0-5 

Bits 6-8 

Bits 9-12 

Bits 13-15 

Bits 16-31 

Specify the operation code (all ones). 

Specify a general purpose register; if this GPR is not RO, then its 
contents will be added to the channel and subaddress field to form 
the effective logical channel and subaddress. 

Specify the operation as DACI. 

Specify the augment code (all ones). 

Specify the constant that will be added to the contents of the GPR 
specified by R to form the effective logical channel and 
subaddress. If R is zero, the constant alone will be used to specify 
the logical channel and subaddress. 

NOTES 

1. Condition codes after execution of the DACI will be set and 
can be tested by a subsequent conditional branch instruction to 
determine if the DACI was successfully executed. 

2. In CPU, if this instruction is executed for other than a Class F 
I/O device channel, an undefined instruction trap will occur. 

3. The DACI and following instruction are executed as an 
uninterruptible pair. 

4. DACI is a privileged instruction. 

5. The subaddress is not relevant for this instruction. 

6. In IPU, if this instruction is executed for other than class 7 an 
undefined IPU trap occurs. 
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DEACTIVATE CHANNEL INTERRUPT (Cont.) 

CONDITION CODE RESULTS 

CC 1 CC2 CC3 CC4 

0 0 0 a Request activated, will echo status 
a 0 0 1 Channel busy 
a a 1 a Channel inoperable or undefined 
0 0 ] 1 Subchannel busy 
0 1 0 0 Status stored 
0 1 0 1 Unsupported transaction 
0 1 1 0 Unassigned 
0 1 1 1 Unassigned 
1 0 0 0 Request accepted and queued, no echo status 

ASSEMBL Y LANGUAGE CODING 

DACI R, '(Constant)' 

Gould CONCEPT 32/67 
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6.2.16 Alterable Control Storage/Writable Control Storage Instructions 

Alterable control storage (ACS) comprises a 4K x 64 bit RAM bank which may be utilized 
to dynamically modify or 'patch' CPU microcode. Writable control storage (WCS) is used 
with the CPU. WCS consists of two banks of 4K x 64 bit RAMs and is used to supplement 
firmware in the CPU. 

6.2.16.1 INSTRUCTION FORMAT 

The CPU associated WCS format is as follows: 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1 7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

Bits 0-5 

Bits 6-8 

Bit 9-11 

Bits 12-15 

Bits 16-31 

6-422 

Define the operation code. 830585 

Varies in usage as follows: 

Instruction 

WWCS 

RWCS 

Usage 

Specifies the register containing the ACS/WCS 
address. 

Specifies the register containing the logical 
address in main memory that is to receive 
ACS/WCS contents. 

Varies in usage as follows: 

Instruction 

WWCS 

RWCS 

Usage 

Specifies the register containing the logical 
address in mam memory containing the 
information to be loaded into ACS/WCS. 

Specifies the register containing the ACS/WCS 
address. 

Define the augmenting operation code. 

Not used. This is a half word instruction. 

Instruction Repertoire 
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6.2.16.2 CONDITION CODE 

See the individual WCS instructions for specific code results. 

6.2.16.3 WCS PROGRAMMING 

Programming the CPU associated WCS is accomplished by the use of the Write WCS 
(WWCS) instruction. The contents of the WCS are in the form of microinstructions, 
which are used to augment the firmware in the CPU. It is beyond the scope of this 
publication to provide the microinstruction techniques used in the implementation of 
WCS. 

The WCS is organized in 64 bits by 4K modules, allowing up to two modules to be used 
(8K x 64 bits). Reading or writing WCS is accomplished by alternately placing the first 
32-bit word in the first 32 bits and then the second 32-bit word in the second 32 bits. A 
graphic representation of the Read/Write sequence is shown in Figure 6-5. 

Accessing the CPU associated WCS is accomplished through the use of the Jump to WCS 
OWCS) instruction. More complete information of the programming of the WCS is 
contained in the Writable Control Storage Users Manual 310-000980-000. 

FIRST SECOND 
4Kx64 4Kx64 

0 • 4K 4K .....--..8K 8K --.12K 12K ......... 16K -t T 
32 1 2 

BITS 
32 3 4 

BITS 

J - 1 
~~ ~~ ~~ ~~ 

." U ." ~r 

I 1 I 2 1 I 3 1 4 

FIRST EXECUTABLE 4K x 64 SECOND EXECUTABLE 4K x 64 

Figure 6-5. WCS Read/Write Sequence 
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JUMP TO WRITABLE CONTROL STORAGE 
FA08 

F I A I ~ 8 

X BR 

-
11111111110 1 10 I 0 I l . I - I ' 

JWCS 
4m,x 

I I I 

'. 
OFFSET 

.4 
j -

I I I I III J 1· I 11 1 I I 
o 1 2 3 4 5 6 7 8 9 !10 11 12 13 14 15 16 17 18 19 20 2122 23 24 25 26 27 28 29 30 31 

BASE REGISTER FORMAT 

F I A I 0 8 I I I I 
X I WCSADDRESS 

11111111110 1 I 0 I 0 J 1 I 1 I I I I I I l 11 I I I I I I I 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

NON BASE REGISTER FORMAT 830339 

DEFINITION 

This instruction causes an unconditional branch into WCS at the location specified by the 
effective WCS address. 

The WCS effective address is detrermined after indirection or indexing has been 
resolved. The effective WCS address must be in the range of: 

If the effective WCS address is not within the above limits or if the WCS option is not 
present an address specification trap will occur. JWCS is an unprivileged instruction. 

CONDITION CODE RESULTS 

Condition codes mayor may not be changed by the WCS microcode. 

6-424 Instruction Repertoire 
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READ WRITABLE CONTROL STORAGE 
OOOB 

RWCS 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830340 

The "Microword" in the PROM/ ACS/WCS location specified by the address contained in 
RS is accessed and transferred to the main memory location specified by the logical 
address contained in the GPR specified by RD. The contents of RD must be a logical 
word address that specifies the first word of a double word in main memory. F and C 
bits are ignored. The contents of RS must be a valid PROM/ ACS/WCS address in bits 16-
31. If the PROM/ ACS/WCS address specified by RS bit 0=0, then the microword will be 
read from the PROM. If the PROM/ ACS/WCS address is < lOOOH and RS bit 0=1, then 
the microword will be read from ACS. If the PROM/ ACS/WCS address is < lOaOH then 
the micro word will be read from WCS. Reads from PROM/ ACS/WCS can be made while 
in PROM or ACS modes. 

CONDITION CODE RESULTS 

The condition codes are unchanged by this instruction. 

NOTES 

1. The WCS address specified in RS16_31 must be in the range of: 

1000H~ RS16_31 ~ IFFFH 

2. If the WCS option is not present an address specification trap 
will occur. If the memory address is not doubleword bound an 
address specification trap will occur. 

3. RWCS is an unprivileged instruction. 

4. If O$.RS16_31~FFFH and RSo = 0 then read PROM at RS16-31' 

5. If 0 ~RS16_31~FFFH and RSO = 1 then read ACS at RS16-31. 
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WRITE WRITABLE CONTROL STORAGE WWCS 
s,d 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

DEFINITION 830341 

The double word in memory specified by the logical address contained in the GPR 
specified by RS is accessed and transferred to the ACS/WCS location specified by RD' 
The contents of RS must be a logical word address that specifies the first word of a 
double word. F and C bits are ignored. The contents of RD must be a valid ACS/WCS 
location in bits 16-31. CPU Status Register bit 20 must be set (=1) in order to enable 
Writes to ACS or WCS. CPU Status Register bit 21 must be zero (=0), PROM mode, in 
order to write to ACS. 

If the ACS/WCS location specified by RD is < 1000 • The Double word in Memory is 
transferred to ACS. If the ACS/WCS location specl1ied by RD is ~ 1000H the Double 
word in Memory is transferred to WCS. 

CONDITION CODE RESULTS 

The condition codes are unchanged by this instruction. 

NOTES 

1. Writes to ACS while in ACS or ROM Simulator Mode will 
generate a System Check Trap. 

2. The WCS address specified in RD must be in the range of: 
16-31 

1000H<RD <2FFFH 
- 16-31-

3. If the WCS option is not present or the memory address is not 
doubleword bound an address specification trap will occur. 

4. If 0~RD16_31~FFFH then write to ACS. 

5. If bit 20 of the CPU Status Register =0, an undefined 
instruction trap will occur. 

6. WWCS is a privileged instruction. 
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APPENDIX A 

32/67 CPU INSTRUCTION SET 
FUNCTIONALLY GROUPED BY SEQUENTIAL PAGE NUMBER 

LOAD/STORE INSTRUCTIONS 

Op Code Mnemonic Instruction Page 

AC08 LB Load Byte 6-12 
ACOO LH Load Halfword 6-14 
ACOO LW Load Word 6-16 
ACOO LO Load Ooubleword 6-18 
B008 LMB Load Masked Byte 6-20 
BOOO LMH Load Masked Halfword 6-22 
BOOO LMW Load Masked Word 6-24 
BOOO LMO Load Masked Ooubleword 6-26 
B408 LNB Load Negative Byte 6-28 
B400 LNH Load Negative Halfword 6-30 
B400 LNW Load Negative Word 6-32 
B400 LNO Load Negative Ooubleword 6-34 
C800 LI Load Immediate 6-36 
0000 (NBR) LEA Load Effective Address 6-38 
8000 LEAR Load Effective Address Real 6-40 
5000 (BR) 

LA Load Address 6-42 3400 (NBR) 
5808 (BR) LABR Load Address Base Register 6-44 
5800 (BR) SUABR Subtract Address Base Register 6-45 
CCOO LF Load File 6-46 
CC08 LFBR Load Base File 6-48 
5COO (BR) LWBR Load Base Register 6-50 
0408 STB Store Byte 6-52 
0400 STH Store Halfword 6-54 
0400 STW Store Word 6-56 
0400 STO Store Doubleword 6-58 
0808 STMB Store Masked Byte 6-60 
0800 STMH Store Masked Halfword 6-62 
0800 STMW Store Masked Word 6-64 
0800 STMO Store Masked Ooubleword 6-66 
DCOO STF Store File 6-68 
OC08 STFBR Store Base File 6-70 
5400 (BR) STWBR Store Base Register 6-72 
F808 2MB Zero Memory Byte 6-74 
F800 ZMH Zero Memory Halfword 6-76 
F800 ZMW Zero Memory Word 6-78 
F800 ZMO Zero Memory Ooubleword 6-80 
OCOO ZR 1/ Zero Register 6-82 

1/ Indicates halfword instruction 
BR Base register 
NBR Non base register 
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Op Code 

2COF 
2COE 
2COO 
2C08 
2C04 
2COC 
2C03 
2COB 
2C05 
2COD 
2800 
2C02 (BR) 
2COI (BR) 
2802 (BR) 
040B 

OOOD (NBR) 
OOOF (NBR) 
2C07 
2COA 

ECOO 
FOOO 
ECOO 
FOOO 
F880 
2808 (BR) 
5C08 (BR) 
5C08 (BR) 
2808 (BR) 
280E (BR) 
F400 
F420 
F440 
F460 

9008 
9000 
9000 
9000 

Mnemonic 

TSCR /I * 
TRSC /I * 
TRR II 
TRRM II 
TRN /I 
TRNM /I 
TRC /I 
TRCM /I 
XCR II 
XCRM II 
TRSW II 
TBRR /I 
TRBR II 
XCBR II 
RPSWT /I 

SEA II 
CEA II 
LMAP II * 
TMAPR /I * 

BU 
BCF 
BCT 
BFT 
BL 
CALL /I 
CALLM 
BSUB 
BSUBM 
RETURN 
BIB 
BIH 
BIW 
BID 

CAMB 
CAMH 
CAMW 
CAMD 

REGISTER TRANSFER INSTRUCTIONS 

Instruction 

Transfer Scratch pad to Register 
Transfer Register to Scratchpad 
Transfer Register to Register 
Transfer Register to Register Masked 
Transfer Register Negative 
Transfer Register Negative Masked 
Transfer Register Complement 
Transfer Register Complement Masked 
Exchange Registers 
Exchange Registers Masked 
Transfer Register to PSD 
Transfer BR to GPR 
Transfer GPR to BR 
Exchange Base Register 
Read Processor Status Word Two 

6-86 
6-88 
6-90 
6-92 
6-94 
6-96 
6-98 
6-100 
6-102 
6-104 
6-106 
6-108 
6-109 
6-110 
6-111 

MEMORY MANAGEMENT INSTRUCTIONS 

Set Extended Addressing 6-114 
Clear Extended Addressing 6-115 
Load Map 6-116 
Transfer Map to Register 6-117 

BRANCH INSTRUCTIONS 

Branch Unconditionally 6-120 
Branch Condition False 6-122 
Branch Condition True 6-124 
Branch Function True 6-126 
Branch and Link 6-128 
Procedure Call 6-130 
Procedure Call Memory 6-134 
Branch Subroutine 6-138 
Branch Subroutine Memory 6-142 
Procedure Return 6-146 
Branch After Incrementing by a Byte 6-148 
Branch After Incrementing by a Halfword 6-150 
Branch After Incrementing by a Word 6-152 
Branch After Incrementing by a 

Doubleword 6-154 

COMPARE INSTRUCTIONS 

Compare Arithmetic with Memory Byte 6-158 
Compare Arithmetic with Memory Halfword 6-160 
Compare Arithmetic with Memory Word 6-162 
Compare Arithmetic with Memory 

Doubleword 6-164 

* Indicates privileged instruction 
II Indicates half word instruction 
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COMPARE INSTRUCTIONS 
(Continued) 

Op Code Mnemonic Instruction Page 

1000 CAR /I Compare Arithmetic with Register 6-166 
C805 CI Compare Immediate 6-168 
9408 CMMB Compare Masked with Memory Byte 6-170 
9400 CMMH Compare Masked with Memory Halfword 6-172 
9400 CMMW Compare Masked with Memory Word 6-174 
9400 CMMD Compare Masked with Memory Doubleword 6-176 
1400 CMR /I Compare Masked with Register 6-178 

LOGICAL INSTRUCTIONS 

8408 ANMB AND Memory Byte 6-182 
8400 ANMH AND Memory Halfword 6-184 
8400 ANMW AND Memory Word 6-186 
8400 ANMD AND Memory Doubleword 6-188 
0400 ANR /I AND Register and Register 6-190 
8808 ORMB OR Memory Byte 6-192 
8800 ORMH OR Memory Halfword 6-194 
8800 ORMW OR Memory Word 6-196 
8800 ORMD OR Memory Doubleword 6-198 
0800 ORR If OR Register and Register 6-200 
0808 ORRM /I OR Register and Register Masked 6-202 
8C08 EOMB Exclusive OR Memory Byte 6-204 
8COO EOMH Exclusive OR Memory Halfword 6-206 
8COO EOMW Exclusive OR Memory Word 6-208 
8COO EOMD Exclusive OR Memory Doubleword 6-210 
OCOO EOR /I Exclusi ve OR Register and Register 6-212 
OC08 EORM /I Exclusive OR Register and Register Masked 6-214 

SHIFT OPERATION INSTRUCTIONS 

6000 (NBR) NOR /I Normalize 6-218 
6400 (NBR) NORD /I Normalize Double 6-220 
1008 (BR) SACZ /I Shift and Count Zeros 6-222 6800 (NBR) SCZ /I 
lC40 (BR) 

SLA /I Shift Left Arithmetic 6-224 6C40 (NBR) 
lC60 (BR) 

SLL /I Shift Left Logical 6-226 7040 (NRB) 
2440 (BR) 

SLC /I Shift Left Circular 6-228 7440 (NBR) 
2040 (BR) 

SLAD If Shift Left Arithmetic Double 6-230 
7840 (NBR) 
2060 (BR) 

SLLD /I Shift Left Logical Double 6-232 7C40 (NBR) 
ICOO (BR) 

SRA If Shift Right Arithmetic 6-234 6COO (NBR) 

If Indicates half word instruction 
BR Base register 
NBR Non base register 
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SHIFT OPERATION INSTRUCTIONS 
(Continued) 

0E Code Mnemonic Instruction Page 

1C20 (SR) 
SRL /I Shift Right Logical 6-236 7000 (NBR) 

2400 (BR) 
SRC /I Shift Right Circular 6-238 7400 (NBR) 

2000 . (BR) 
SRAD /I Shift Right Arithmetic Double 6-240 7800 (NBR) 

2020 (BR) 
SRLD /I Shift Right Logical Double 6-242 7COO (NBR) 

BIT MANIPULATION INSTRUCTIONS 

9808 SBM Set Bit in Memory 6-246 
1800 SBR /I Set Bit in Register 6-248 
9C08 ZBM Zero Bit in Memory 6-250 
1804 (BR) 

ZBR /I Zero Bit in Register 6-252 1COO (NBR) 
A008 ABM Add Bit in Memory 6-254 
1808 (BR) ABR /I Add Bit in Register 6-256 2000 (NBR) 
A408 TBM Test Bit in Memory 6-258 
180C (BR) 

TBR /I Test Bit in Register 6-260 2400 (NBR) 

FIXED-POINT ARITHMETIC INSTRUCTIONS 

B808 ADMB Add Memory Byte 6-264 
B800 ADMH Add Memory Halfword 6-266 
B800 ADMW Add Memory Word 6-268 
B800 ADMD Add Memory Doubleword 6-270 
3800 ADR /I Add Register to Register 6-272 
3808 ADRM II Add Register to Register Masked 6-274 
E808 ARMB Add Register to Memory Byte 6-276 
E800 ARMH Add Register to Memory Halfword 6-278 
E800 ARMW Add Register to Memory Word 6-280 
E800 ARMD Add Register to Memory Doubleword 6-282 
C801 ADI Add Immediate 6~284 

BC08 SUMB Subtract Memory Byte 6-286 
BCOO SUMH Subtract Memory Halfword 6-288 
BCOO SUMW Subtract Memory Word 6-290 
BCOO SUMD Subtract Memory Doubleword 6-292 
3COO SUR /I Subtract Register from Register 6-294 
3C08 SURM II Subtract Register from Register Masked 6-296 
C802 SUI Subtract Immediate 6-298 
C008 MPMB Multiply by Memory Byte 6-300 
COOO MPMH Multiply by Memory Halfword 6-302 
COOO MPMW Multiply by Memory Word 6-304 

/I Indicates halfword instruction 
BR Base register 
NBR Non base register 
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FIXED-POINT ARITHMETIC INSTRUCTIONS 
(Continued) 

0E Code Mnemonic Instruction Page 

3802 (BR) MPR II Multiply Register by Register 6-306 
11-000 (NBR) 
C803 MPI Multiply Immediate 6-308 
CII-08 DVMB Divide by Memory Byte 6-310 
CII-OO DVMH Divide by Memory Halfword 6-312 
CII-OO DVMW Divide by Memory Word 6-3111-
380A (BR) 

DVR II Divide Register by Register 6-316 11-400 (NBR) 
C8011- DVI Divide Immediate 6-318 
00011- ES II Extend Sign 6-320 
0005 RND II Round Register 6-322 

FLOATING-POINT ARITHMETIC INSTRUCTIONS 

E008 ADFW Add Floating-Point Word 6-328 
3801 ADRFW/I Add Floating-Point Word Register to 

Register 6-330 
E008 ADFD Add Floating-Point Doubleword 6-332 
3809 ADRFDII Add Floating-Point Doubleword Register 

to Register 6-3311-
EOOO SUFW Subtract Floating-Point Word 6-336 
3803 SURFW II Subtract Floating-Point Word Register 

to Register 6-338 
EOOO SUFD Subtract Floating-Point Doubleword 6-311-0 
380B SURFD II Subtract Floating-Point Doubleword Register 

to Register 6-311-2 
EII-08 MPFW Multiply Floating-Point Word 6-311-11-
3806 MPRFW/I Multiply Floating-Point Word Register 

to Register 6-311-6 
EII-08 MPFD Multiply Floating-Point Doubleword 6-311-8 
380E MPRFDII Multiply Floating-Point Doubleword Register 

to Register 6-350 
EII-OO DVFW Divide Floating-Point Word 6-352 
38011- DVRFW II Divide Floating-Point Word Register 

to Register 6-3511-
EII-OO DVFD Divide Floating-Point Doubleword 6-356 
380C DVRFD II Divide Floating-Point Doubleword Register 

to Register 6-358 

FLOATING-POINT CONVERSION INSTRUCTIONS 

3807 FLTW II Float Integer Word to Floating-Point Word 6-360 
380F FLTD II Float Integer Doubleword to Floating-Point 

Doubleword 6-361 
3805 FIXW II Fix Floating-Point Word to Integer Word 6-362 
380D FIXD II Fix Floating-Point Doubleword to Integer 

Doubleword 6-3611-

II Indicates half word instruction 
BR Base register 
NBR Non base register 
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Op Code 

F980 
FA80 

0003 
C807 
C807 
A800 
0000 
0001 
0002 
C806 
2C09 
0009 
0008 
OOOE 
280C 
2804 
2805 
040A 
0407 
OOOA 

FCOO 
FC02 
FC03 
FCOI 
FC04 
0006 
0007 

FC06 
FC05 

Fe17 
FCIF 
FC27 

(BR) 
(BR) 
(BR) 

CONTROL INSTRUCTIONS 

Mnemonic Instruction Page 

LPSD 
LPSDCM 

LCS 
EXR 
EXRR 
EXM 
HALT 
WAIT 
NOP 
SVC 
SETCPU 
RDSTS 
EAE 
DAE 
TPCBR 
TCCR 
TRCC 
CMC 
SMC 
SIPU 

EI 
RI 
AI 
DI 
DAI 
BEl 
UEI 

CD 
TD 

SIO 
TIO 
STPIO 

* Load Program Status Doubleword 6-368 
* Load Program Status Doubleword 

& Change Map 6-369 
/I Load Control Switches 6-370 

Execute Register 6-371 
Execute Register Right 6-372 
Execute Memory 6-373 

/I * Halt 6-374 
/I Wait 6-375 
/I No Operation 6-376 

Supervisor Call 6-377 
/I * Set CPU Mode 6-378 
/I Read CPU Status 6-379 
/I Enable Arithmetic Exception Trap 6-381 
/I Disable Arithmetic Exception Trap 6-382 
/I Transfer Program Counter to Bclse Register 6-383 
/I Transfer Condition Codes to GPR 6-384 
/I Transfer GPR to Condition Codes 6-385 
/I * Cache Memory Control 6-386 
/I Shared Memory Control 6-388 
/I SignallPU 6-.390 

INTERRUPT CONTROL INSTRUCTIONS 

* Enable Interrupt 6-394 
* Request Interrupt 6-395 
* Activate Interrupt 6-396 
* Disable Interrupt 6-397 
* Deactivate Interrupt 6-398 

/I * Block External Interrupts 6-399 
/I * Unblock External Interrupts 6-400 

* Command Device 
* Test Device 

* Start I/o 
* Test I/O 
* Stop I/O 

INPUT 10UTPUT INSTRUCTIONS 

6-402 
6-403 

CLASS F I/O INSTRUCTIONS 

6-406 
6-407 
6-408 

* Indicates privileged instruction 
/I Indicates halfword instruction 
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CLASS F I/O INSTRUCTIONS 
(Continued) 

Op Code Mnemonic Instruction 

FC2F 
FC37 
FC3F 
FC47 
FC4F 
FC5F 
FC67 
FC6F 
FC77 
FC7F 

RSCHNL 
HIO 
GRIO 
RSCTL 
ECWCS 
WCWCS 
ECI 
DCI 
ACI 
DACI 

* Reset Channel 
* Halt I/O 
* Grab Controller 
* Reset Controller 
* Enable Channel WCS Load 
* Write Channel W CS 
* Enable Channel Interrupt 
* Disable Channel Interrupt 
* Activate Channel Interrupt 
* Deactivate Channel Interrupt 

6-409 
6-410 
6-411 
6-412 
6-414 
6-415 
6-417 
6-418 
6-419 
6-420 

WRITABLE CONTROL STORAGE INSTRUCTIONS 

FAOO 
OOOB 
OOOC 

JWCS 
RWCS 
WWCS 

* Jump To Writable Control Storage 
II * Read Writable Control Storage 
II * Write Writable control Storage 

II Indicates halfword instruction 
* Indicates privileged instruction 
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APPENDIX B 

32/67 CPU INSTRUCTION SET 
GROUPED BY MNEMONIC 

IN ALPHABETICAL ORDER 

Execution Time* With 
)p Code Instruction (Microsecond) FPA . Page Mnemonic 

1\008 Add Bit in Memory .450+11 6-254 ABM 
1808 (BR) 

Add Bit in Register .300 6-256 ABR 2000 (NBR) 
FC77 Activate Channel Interrupt 29.250 6-419 ACI 
E008 Add Floating-Point 

Doubleword 3.600-15.900 1.500 6-332 ADFD 
E008 Add Floating-Point Word 4.200-7.950 .950 6-328 ADFW 
C801 Add Immediate . .150 6-284 ADI 
B808 Add Memory Byte .150+11 6-264 ADMB 
B800 Add Memory Doubleword .300+11 6-270 ADMD 
B800 Add Memory Halfword .150+11 6-266 ADMH 
B800 Add Memory Word .150+11 6-268 ADMW 
3800 Add Register to Register .150 6-272 ADR 
3809 Add Floating-Point Doubleword 

Register to Register 3.600-15.900 1.800 6-334 ADRFD 
3801 Add Floating-Point Word 

Register to Register 4.200-7.950 1.050 6-330 ADRFW 
3808 Add Register to Register 

Masked .300 6-274 ADRM 
FC03 Activate Interrupt 19.500 6-396 AI 
8408 AND Memory Byte .450+11 6-182 ANMB 
8400 AND Memory Doubleword .300+11 6-188 ANMD 
8400 AND Memory Halfword .450+11 6-184 ANMH 
8400 AND Memory Word .150+11 6-186 ANMW 
0400 AND Register and Register .150 6-190 ANR 
E808 Add Register to Memory Byte .450+11 6-276 ARMB 
E800 Add Register to Memory 

Doub1eword 1.050+11 6-282 ARMD 
E800 Add Register to Memory 

Halfword .450+11 6-278 ARMH 
E800 Add Register to Memory Word .300+11 6-280 ARMW 
FOOO Branch Condition False .150+12 6-122 BCF 
ECOO Branch Condition True .150+12 6-124 BCT 
0006 Block External Interrupts .300 6-399 BEl 
FOOO Branch Function True 3.000+12 6-126 BFT 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Floating Point Accelerator 
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Execution Time* With 
Op Code Instruction (Microsecond) FPA Page Mnemonic 

F400 Branch After Incrementing 
by a Byte .300+12 6-148 BIB 

F460 Branch After Incrementing 
by a Doubleword .300+12 6-154 BID 

F420 Branch After Incrementing 
by a Halfword .300+12 6-150 BIH 

F440 Branch After Incrementing 
by a Word .300+12 6-152 BIW 

F880 Branch and Link .750 6-128 BL 
ECOO Branch Unconditionally .450 6-120 BU 
2808 Branch Subroutine 6-138 BSUB 
5C08 Branch Subroutine Memory 6-142 BSUBM 
2808 (BR) Procedure Call 6-130 CALL 
5C08 Procedure Call Memory 6-134 CALLM 
9008 Compare Arithmetic with 

Memory Byte .150+11 6-158 CAMB 
9000 Compare Arithmetic with 

Memory Doubleword .300+11 6-164 CAMD 
9000 Compare Arithmetic with 

Memory Halfword .150+11 6-160 CAMH 
9000 Compare Arithmetic with 

Memory Word .150+11 6-162 CAMW 
1000 Compare Arithmetic with 

Register .150 6-166 CAR 
FC06 Command Device 6-402 CD 
OOOF (NBR) Clear Extended 

Addressing 1.500 6-115 CEA 
C805 Compare Immediate .150 6-168 CI 
040A Cache Memory Control 6-386 CMC 
9408 Compare Masked with 

Memory Byte .300 6-170 CMMB 
9400 Compare Masked with 

Memory Doubleword .600 6-176 CMMD 
9400 Compare Masked with 

Memory Halfword .300 6-172 CMMH 
9400 Compare Masked with 

Memory Word .300 6-174 CMMW 
1400 Compare Masked with 

Register .300 6-178 CMR 
FC7F Deactivate Channel 

Interrupt 32.100 6-420 DACI 
OOOE Disable Arithmetic 

Exception Trap .450 6-382 DAE 
FC04 Deactivate Interrupt 21.150 6-398 DAI 
FC6F Disable Channel 

Interrupt 25.650 6-418 DCI 
FCOI Disable Interrupt 15.450 6-397 DI 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Floating Point Accelerator 
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Execution Time* With 
:)E Code Instruction (Microsecond) FPA Page Mnemonic 

E400 Divide Floating-Point 
Doubleword 36.150-37.800 8.100 6-356 DVFD 

E400 Divide Floating-Point 
Word 11.400-12.150 4.950 6-352 DVFW 

C804 Divide Immediate 12.300-13.500 6-318 DVI 
C408 Divide by Memory Byte 12.300-13.500 6-310 DVMB 
C400 Divide by Memory 

Halfword 12.300-13.500 6-312 DVMH 
C400 Divide by Memory Word 12.300-13.500 6-314 DVMW 
380A (BR) 

Divide Register by Register 3.000 6-316 DVR 
4400 (NBR) 
3806 Divide Floating-Point Double-

word Register to Register 36.300-40.500 8.400 6-358 DVRFD 
3804 Divide Floating-Point Word 

Register to Register 11.400-12.150 4.500 6-354 DVRFW 
0008 Enable Arithmetic Exception 

Trap .450 6-381 EAE 
FC67 Enable Channel Interrupt 24.600 6-417 ECI 
FC4F Enable Channel WCS Load /I 6-414 ECWCS 
FCOO Enable Interrupt 14.850 6-394 EI 
8C08 Exclusi ve OR Memory Byte .150+11 6-204 EOMB 
8COO Exclusive OR Memory 

Doubleword .300+11 6-210 EOMD 
8COO Exclusive OR Memory Halfword .150+11 6-206 EOMH 
8COO Exclusive OR Memory Word .150+11 6-208 EOMW 
OCOO Exclusive OR Register and 

Register .150 6-212 EOR 
OC08 Exclusive OR Register and 

Register Masked .300 6-214 EORM 
0004- Extend Sign .600 6-320 ES 
A800 Execute Memory 1.500 6-373 EXM 
C807 Execute Register 1.650 6-371 EXR 
C807 Execute Register Right 1.650 6-372 EXRR 
380D Fix Floating-Point Doubleword to 

Integer Doubleword 1.650-5.700 6-364- FIXD 
3805 Fix Floating-Point Word to 

Integer Word 1.500-2.400 6-362 FIXW 
380F Float Integer Doubleword to 

Floating-Point Doubleword 1.950-9.450 6-361 FLTD 
3807 Float Integer Word to Floating-

Poing Word 1.350-3.450 6-360 FLTW 
FC3F Grab Controller /I 6-411 GRIO 
0000 Halt II 6-374- HALT 
FC37 Halt I/O II 6-410 HIO 
FA08 Jump to Writable Control 

Store II 6-424 JWCS 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

II I/o dependent 
BR Base Register 
NBR Non-Base Register 
FPA Floating Pont Accelerator 
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Execution Time* With 
0E Code Instruction (M icrosecond) FPA Page Mnemonic 

5000 (BR) 
Load Address .150 6-42 LA 

3400 (NBR) 
5808 (BR) Load Address Base Register .300+11 6-44 LABR 
AC08 Load Byte .150+11 6-12 LB 
0003 Load Control Switches .900 6-370 LCS 
ACOO Load Doubleword .300+11 6-18 LD 
DOOO (NBR) Load Effective Address .150+11 6-38 LEA 
8000 Load Effective Address Real .300+1\ 6-40 LEAR 
CCOO Load File (.600)N+. 50 6-46 LF 
CC08 Load Base File 6-48 LFBR 
ACOO Load Halfword .150+11 6-14 LH 
C800 Load Immediate .150 6-36 LI 
2C07 Load Map 218.550 6-116 LMAP 
B008 Load Masked Byte .150+11 6-20 LMB 
BOOO Load Masked Doubleword .300+11 6-26 LMD 
BOOO Load Masked Halfword .150+11 6-22 LMH 
BOOO Load Masked Word .150+11 6-24 LMW 
B408 Load Negative Byte .150+11 6-28 LNB 
B400 Load Negative Doubleword .300+11 6-34 LND 
B400 Load Negative Halfword .150+11 6-30 LNH 
B400 Load Negative Word .150+11 6-32 LNW 
F980 Load Program Status 

Doubleword 4.350 6-368 LPSD 
FA80 Load Program Status Doubleword 

and Change Map 4.200-69.00 6-369 LPSDCM 
ACOO Load Word .150+11 6-16 LW 
5COO Load Base Register .150+11 6-50 LWBR 
E408 Multiply Floating-Point 

Doubleword 15.000-25.200 2.550 6-348 MPFD 
E408 Multiply Floating-Point 

Word 6.300-7.200 1.350 6-344 MPFW 
C803 Multiply Immediate 6.450 1.800 6-308 MPI 
C008 Multiply by Memory Byte 6.750 1.800 6-300 MPMB 
COOO Multiply by Memory Halfword 7.350 1.800 6-302 MPMH 
COOO Multiply by Memory Word 7.950 1.800 6-304 MPMW 
3802 (BR) 

Multiply Register by 

4000 (NBR) Register 7.950 1.950 6-306 MPR 

380E Multiply Floating-Point Double-
word-Register to Register 15.000-25.200 2.850 6-350 MPRFD 

3806 Multiply Floating-Point Word 
Register to Register 6.300-7.200 1.500 6-346 MPRFW 

0002 No Operation .150 6-376 NOP 
6000 (NBR) Normalize 1.200-6.450 6-218 NOR 
6400 (NBR) Normalize Double 1.500-15.000 6-220 NORD 
8808 OR Memory Byte .150+11 6-192 ORMB 
8800 OR Memory Doubleword .300+11 6-198 ORMD 
8800 OR Memory Halfword .150+11 6-194 ORMH 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Fioating Point Accelerator 
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Execution Time* With 
'P Code Instruction (Microsecond) FPA Page Mnemonic 

800 OR Memory Word .150+11 6-196 ORMW 
800 OR Register and Register .150 6-200 ORR 
808 OR Register and Register 

Masked .300 6-202 ORRM 
1009 Read CPU Status 1.950 6-379 RDSTS 
:80E (BR) Procedure Return 6-146 RETURN 
:C02 Request Interrupt 15.600 6-395 RI 
1005 Round Register .900 6-322 RND 
)40B Read Processor Status 

Word Two 6-111 RPSWT 
::'C2F Reset Channel 6-409 RSCHNL 
::C47 Reset Controller 6-412 RSCTL 
)OOB Read Writable Control Storage 6-425 RWCS 
1008 (BR) Shift and Count Zeros 1.050+(.300)n 6-222 SACZ 
9808 Set Bit in Memory .450+11 6-246 SBM 
1800 Set Bit in Register .450 6-248 SBR 
6800 (NBR) Shift and Count Zeros 1.050+(.300)n 6-222 SCZ 
0000 (NBR) Set Extended Addressing 1.500 6-114 SEA 
2C09 Set CPU Mode 6-378 SETCPU 
FC17 Start I/o 6-406 SIO 
OOOA SignalIPU 6-390 SIPU 
lC40 (BR) 

Shift Left Arithmetic (.150)n+.600 6-224 SLA 6C40 (NBR) 
2040 (BR) 

Shift Left Arithmetic Double (.150 )n+. 900 6-230 SLAD 7840 (NBR) 
2440 (BR) Shift Left Circular (.150)n+.450 6-228 SLC 7440 (NBR) 
lC40 (BR) 

Shift Left Logical . (.150)n+.450 6-226 SLL 7040 (NBR) 
2060 (BR) 

Shift Left Logical Double (.150)n+.600 6-232 SLLD 7C40 (NBR) 
0407 Shared Memory Control 6-388 SMC 
1COO (BR) 

Shift Right Arithmetic (.150)n+.450 6-234 SRA 6COO (NBR) 
2000 (BR) 

Shift Right Arithmetic 

7800 (NBR) Double (.150)n+.600 6-240 SRAD 

2400 (BR) 
Shift Right Circular (.150)n+.450 6-238 SRC 7400 (NBR) 

lC20 (BR) 
Shift Right Logical (.150)n+.450 6-236 SRL 7000 (NBR) 

2000 (BR) 
Shift Right Logical Double (.150)n+.600 6-242 SRLD 7COO (NBR) 

0408 Store Byte .300+I~ 6-52 STB 
DC08 Store Base File (.300)n+. 50 6-70 STFBR 
0400 Store Doubleword .900+\ 6-58 STD 
DCOO Store File (.600)N+. 50 6-68 STF 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Floating Point Accelerator 
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Execution Time* With 
Op Code Instruction (Microsecond) FPA Page Mnemonic 

D400 Store Halfword .300+11 6-54 STH 
D808 Store Masked Byte .300+11 6-60 STMB 
D800 Store Masked Doubleword .900+11 6-66 STMD 
D800 Store Masked Halfword .300+11 6-62 STMH 
D800 Store Masked Word .300+11 6-64 STMW 
FC27 Stop I/o 6-408 STPIO 
D400 Store Word .300+11 6-56 STW 
5400 (BR) Store Base Register .150+11 6-72 STWBR 
5800 (BR) Subtract Address Base 

Register .150+11 6-45 SUABR 
EOOO Subtract Floating-Point 

Doubleword 3.750-17.400 1.500 6-340 SUFD 
EOOO Subtract Floating-Point 

Word 4.350-7.500 .900 6-336 SUFW 
C802 Subtract Immediate .150+11 6-298 SUI 
BC08 Subtract Memory Byte .150+11 6-286 SUMB 
BCOO Subtract Memory Doubleword .300+11 6-292 SUMD 
BCOO Subtract Memory Halfword .150+11 6-288 SUMH 
BCOO Subtract Memory Word .150+11 6-290 SUMW 
3COO Subtract Register from 

Register .150 6-294 SUR 
380B Subtract Floating-Point Doubleword . 

Register to Register 3.750-17.400 1.800 6-342 SURFD 
3803 Subtract Floating-Point Word 

Register to Register 4.350-7.500 1.050 6-338 SURFW 
3C08 Subtract Register from Register 

Masked .300 6-296 SURM 
C806 Supervisor Call 9.750-74.550 6-377 SVC 
A408 Test Bit in Memory .300 6-258 TBM 
180C (BR) 

Test Bit in Register .300 6-260 TBR 
2400 (NBR) 
2C02 (BR) Transfer BR to GPR .150 6-108 TBRR 
2804 (BR) Transfer Condition Codes 

to GPR 1.500 6-384 TCCR 
FC05 Test Device 6-403 TD 
FCIF Test I/o 6-407 TIO 
2COA Transfer Map to Register 25.500 6-117 TMAPR 
280C (BR) Transfer Program Counter to 

Base Register 5.400 6-383 TPCBR 
2COI (BR) Transfer GPR to BR .150+11 6-109 TRBR 
2C03 Transfer Register Complement .150 6-98 TRC 
2805 (BR) Transfer GPR to Condition 

Codes 1.150 6-385 TRCC 
2COB Transfer Register Complement 

Masked .300 6-100 TRCM 
2C04 Transfer Register Negative .150 6-94 TRN 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Floating Point Accelerator 
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Execution Time* With 
)p Code Instruction (Microsecond) FPA Page Mnemonic 

2COC Transfer Register Negative 
Masked .300 6-96 TRNM 

2COO Transfer Register to 
Register .150 6-90 TRR 

2C08 Transfer Register to Register 
Masked .300 6-92 TRRM 

2COE Transfer Register to 
Scratchpad .300 6-88 TRSC 

2800 Transfer Register to PSD .900 6-106 TRSW 
2COF Transfer Scratchpad to 

Register .450 6-86 TSCR 
OOOE Unblock External Interrupts .300 6-400 UEI 
0001 Wait 6-375 WAIT 
FC5F Write Channel WCS 6-415 WCWCS 
OOOC Write Writable Control Store 6-427 WWCS 
2C05 Exchange Registers .450 6-102 XCR 
2802 (BR) Exchange Base Registers .450+11 6-110 XCBR 
2COD Exchange Registers Masked .600 6-104 XCRM 
9C08 Zero Bit in Memory .600+11 6-250 ZBM 
1804 (BR) 

Zero Bit in Register .450 6-252 ZBR 1COO (NBR) 
F808 Zero Memory Byte .300+11 6-74 2MB 
F800 Zero Memory Doubleword .900+11 6-80 ZMD 
F800 Zero Memory Halfword .300+11 6-76 ZMH 
F800 Zero Memory Word .300+11 6-78 ZMW 
OCOO Zero Register .150 6-82 ZR 

* Most of the instruction times given are single case instruction times. They should not be 
considered best case, worst case, or typical (see notes on page B-6). 

BR Base Register 
NBR Non-Base Register 
FPA Floating Point Accelerator 
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B-8 

NOTES 

1. 11 (.150 microsec) is the additional time required when the 
preceding instruction is a memory write. 

2. 12 (.300 microsec) is the additional time required by the I unit to 
refill its instruction pipeline when the branch instruction is taken. 

3. N indicates the number of registers loaded/stored. 

4. M indicates the number of map registers loaded. 

5. n indicates the number of bit shifts required. 
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APPENDIXC 

32/67 CPU INSTRUCTION SET 
GROUPED BY OP CODE 

IN HEXADECIMAL ORDER 

Mnemonic Instruction Page Op Code 

HALT Halt 6-374 0000 
WAIT Wait 6-375 0001 
NOP No Operation 6-376 0002 
LCS Load Control Switches 6-370 0003 
ES Extend Sign 6-320 0004 
RND Round Register 6-322 0005 
BEl Block External Interrupts 6-399 0006 
UEI Unblock External Interrupts 6-400 0007 
EAE Enable Arithmetic Exception Trap 6-381 0008 
RDSTS Read CPU Status 6-379 0009 
SIPU SignallPU 6-390 OOOA 
RWCS Read Writable Control Store 6-425 OOOB 
WWCS Write Writable Control Store 6-!!l-5"l27 OOOC 
SEA (NBR) Set Extended Addressing 6-114 OOOD 
DAE Disable Arithmetic Exception Trap 6-382 OOOE 
CEA (NBR) Clear Extended Addressing 6-115 OOOF 
ANR AND Register and Register 6-190 0400 
SMC Shared Memory Control 6-388 0407 
CMC Cache Memory Control 6-386 040A 
RPSWT Read Processor Status Word Two 6-111 040B 
ORR OR Register and Register 6-200 0800 
ORRM OR Register and Register Masked 6-202 0808 
EOR Exclusive OR Register and Register 6-212 OCOO 
ZR Zero Register 6-82 OCOO 
EORM Exclusive OR Register and Register 

Masked 6-214 OC08 
CAR Compare Arithmetic with Register 6-166 1000 
SACZ (BR) Shift and Count Zeros 6-222 1008 
CMR Compare Masked with Register 6-178 1400 
SBR Set Bit in Register 6-248 1800 
ZBR (BR) Zero Bit in Register 6-252 1804 
ABR (BR) Add Bit in Register 6-256 1808 
TBR (BR) Test Bit in Register 6-260 180C 
SRA (BR) Shift Right Arithmetic 6-234 1COO 
ZBR (NBR) Zero Bit in Register 6-252 1COO 
SRL (BR) Shift Right Logical 6-236 1C20 
SLA (BR) Shift Left Arithmetic 6-224 1C40 
SLL (BR) Shift Left Logical 6-226 1C60 
ABR (NBR) Add Bit in Register 6-256 2000 
SRAD (BR) Shift Right Arithmetic Double 6-240 2000 
SRLD (BR) Shift Right Logical Double 6-242 2020 
SLAD (BR) Shift Left Arithmetic Double 6-230 2040 
SLLD (BR) Shift Left Logical Double 6-232 2060 

BR Base Register 
NBR Non-Base Register 
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Mnemonic Instruction Page 02 Code 

SRC (BR) Shift Right Circular 6-238 2400 
TBR (NBR) Test Bit in Register 6-260 2400 
SLC (BR) Shift Left Circular 6-228 2440 
TRSW Transfer Register to PSD 6-106 2800 
XCBR (BR) Exchange Base Registers 6-110 2802 
TCCR (BR) Transfer Condition Codes to GPR 6-384 2804 
TRCC (BR) Transfer GPR to Condition Codes 6-385 2805 
BSUB (BR) Branch Subroutine 2808 
CALL (BR) Procedure Call 6-130 2808 
TPCBR (BR) Transfer Program Counter to Base 

Register 6-383 280C 
RETURN (BR) Procedure Return 6-146 280E 
TRR Transfer Register to Register 6-90 2COO 
TRDR (BR) Transfer GPR to BR 6-109 2COI 
TBRR (BR) Transfer BR to GPR 6-108 2C02 
TRC Transfer Register Complement 6-98 2C03 
TRN Transfer Register Negative 6-94 2C04 
XCR Exchange Registers 6-102 2C05 
LMAP Load Map 6-116 2C07 
TRRM Transfer Register to Register Masked 6-92 2C08 
SETCPU Set CPU Mode 6-378 2C09 
TMAPR Transfer Map to Register 6-117 2COA 
TRCM Transfer Register Complement Masked 6-100 2COB 
TRNM Transfer Register Negative Masked 6-96 2COC 
XCRM Exchange Registers Masked 6-104 2COD 
TRSC Transfer Register to Scratchpad 6-88 2COE 
TSCR Transfer Scratchpad to Register 6-86 2COF 
LA (NBR) Load Address 6-42 3400 
ADR Add Register to Register 6-272 3800 
ADRFW Add Floating-Point Word Register to 

Register 6-330 3801 
MPR (BR) Multiply Register by Register 6-306 3802 
SURFW Subtract Floating-Point Word Register 

to Register 6-338 3803 
DVRFW Divide Floating-Point Word Register 

to Register 6-354 3804 
FIXW Fix Floating-Point Word Integer to 

Integer Word 6-362 3805 
MPRFD Multiply Floating-Point Word Register to 

Register 6-350 3806 
FLTW Float Integer Word to Floating-Point 

Word 6-360 3807 
ADRM Add Register to Register Masked 6-274 3808 
ADRFD Add Floating-Point Doubleword Register 

to Register 6-334 3809 
DVR (BR) Divide Register by Register 6-316 380A 
SURFD Subtract Floating-Point Doubleword 

Register to Register 6-342 380B 
DVRFD Divide Floating-Point Doubleword 

Register to Register 6-358 380C 
FIXD Fix Floating-Point Doubleword to 

Integer Doubleword 6-364 380D 

BR Base Register 
NBR Non-Base Register 
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Mnemonic Instruction Page 0E Code 

MPRFD Multiply Floating-Point Doubleword 
Register to Register 6-350 380E 

FLTD Float Integer Doubleword to Floating-
Point Doubleword 6-361 380F 

SUR Subtract Register from Register 6-294 3COO 
SURM Subtract Register from Register Masked 6-296 3C08 
MPR (NBR) Multiply Register by Register 6-306 4000 
DVR (NBR) Divide Register by Register 6-316 4400 
LA (BR) Load Address 6-42 5000 
STWBR (BR) Store Base Register 6-72 5400 
SUABR (BR) Subtract Address Base Register 6-45 5800 
LABR (BR) Load Address Base Register 6-44 5808 
LWBR Load Base Register 6-50 5COO 
BSUBM (BR) Branch Subroutine Memory 5C08 
CALLM (BR) Procedure Call Memory 5C08 
NOR (NBR) Normalize 6-218 6 0 
NORD (NBR) Normalize Double 6-220 6400 
SCZ (NBR) Shift and Count Zeros 6-222 6800 
SRA (NBR) Shift Right Arithmetic 6-234 6COO 
SLA (NBR) Shift Left Arithmetic 6-224 6C40 
SRL (NBR) Shift Right Logical 6-236 7000 
SLL (NBR) Shift Left Logical 6-226 7040 
SRC (NBR) Shift Right Circular 6-238 7400 
SLC (NBR) Shift Left Circular 6-228 7440 
SRAD (NBR) Shift Right Arithmetic Double 6-240 7800 
SLAD (NBR) Shift Left Arithmetic Double 6-230 7840 
SRLD (NBR) Shift Right Logical Double 6-242 7COO 
SLLD (NBR) Shift Left Logical Double 6-232 7C40 
LEAR Load Effective Address Real 6-40 8000 
ANMH AND Memory Halfword 6-184 8400 
ANMW AND Memory Word 6-186 8400 
ANMD AND Memory Doubleword 6-188 8400 
ANMB AND Memory Byte 6-182 8408 
ORMH OR Memory Halfword 6-194 8800 
ORMW OR Memory Word 6-196 8800 
ORMD OR Memory Doubleword 6-198 8800 
ORMB OR Memory Byte 6-192 8808 
EOMH Exclusive OR Memory Halfword 6-206 8COO 
EOMW Exclusive OR Memory Word 6-208 8COO 
EOMD Exclusi ve OR Memory Doubleword 6-210 8COO 
EOMB Exclusive OR Memory Byte 6-204 8C08 
CAMH Compare Arithmetic with Memory 6-160 9000 

Halfword 
CAMW Compare Arithmetic with Memory Word 6-162 9000 
CAMD Compare Arithmetic with Memory 

Doubleword 6-164 9000 
CAMB Compare Arithmetic with Memory Byte 6-158 9008 
CMMH Compare Masked with Memory Halfword 6-172 9400 
CMMW Compare Masked with Memory Word 6-174 9400 
CMMD Compare Masked with Memory Doubleword 6-176 9400 
CMMB Compare Masked with Memory Byte 6-170 9408 

BR Base Register 
NBR Non-Base Register 
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Mnemonic Instruction Page 0e Code 

SBM Set Bit in Memory 6-246 9808 
ZBM Zero Bit in Memory 6-250 9C08 
ABM Add Bit in Memory 6-254 A008 
TBM Test Bit in Memory 6-258 A408 
EXM Execute Memory 6-373 A800 
LH Load Halfword 6-14 ACOO 
LW Load Word 6-16 ACOO 
LD Load Doubleword 6-18 ACOO 
LB Load Byte 6-12 AC08 
LMH Load Masked Halfword 6-22 BOOO 
LMW Load Masked Word 6-24 BOOO 
LMD Load Masked Doubleword 6-26 BOOO 
LMB Load Masked Byte 6-20 B008 
LNH Load Negative Halfword 6-30 B400 
LNW Load Negative Word 6-32 B400 
LND Load Negative Doubleword 6-34 B400 
LNB Load Negative Byte 6-28 B408 
ADMH Add Memory Halfword 6-266 B800 
AOMW Add Memory Word 6-268 B800 
ADMD Add Memory Doubleword 6-270 B800 
ADMB Add Memory Byte 6-264 B808 
SUMH Subtract Memory Halfword 6-288 BCOO 
SUMW Subtract Memory Word 6-290 BCOO 
SUMO Subtract Memory Doubleword 6-292 BCOO 
SUMB Subtract Memory Byte 6-286 BC08 
MPMH Multiply by Memory Halfword 6-302 COOO 
MPMW Multiply by Memory Word 6-304 COOO 
MPMB Multiply by Memory Byte 6-300 C008 
OVMH Divide by Memory Halfword 6-312 C400 
DVMW Divide by Memory Word 6-314 C400 
DVMB Divide by Memory Byte 6-310 C408 
LI Load Immediate 6-36 C800 
ADI Add Immediate 6-284 C80! 
SUI Subtract Immediate 6-298 C802 
MPI Multiply Immediate 6-308 C803 
DVI Divide Immediate 6-318 C804 
CI Compare Immediate 6-168 C805 
SVC Supervisor Call 6-377 C806 
EXRR Execute Register Right 6-372 C807 
EXR Execute Register 6-371 C807 
LF Load File 6-46 CCOO 
LFBR Load Base File 6-48 CC08 
LEA Load Effective Address 6-38 DOOO 
STH Store Halfword 6-54 D400 
STW Store Word 6-56 D400 
STD Store Doubleword 6-58 D400 
STB Store Byte 6-52 D408 
STMH Store Masked Halfword 6-62 D800 
STMW Store Masked Word 6-64 D800 
STMD Store Masked Doubleword 6-66 D800 
STMB Store Masked Byte 6-60 D808 

BR Base Register 
NBR Non-Base Register 
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Mnemonic Instruction 

STF Store File 
STFBR Store Base File 
SUFW Subtract Floating-Point Word 
SUFD Subtract Floating-Point Doubleword 
ADFW Add Floating-Point Word 
ADFD Add Floating-Point Doubleword 
DVFW Divide Floating-Point Word 
DVFD Divide Floating-Point Doubleword 
MPFW Multiply Floating-Point Word 
MPFD Multiply Floating-Point Doubleword 
ARMH Add Register to Memory Halfword 
ARMW Add Register to Memory Word 
ARMD Add Register to Memory Doubleword 
ARMB Add Register to Memory Byte 
BU Branch Unconditionally 
BCT Branch Condition True 
BCF Branch Condition False 
BFT Branch Function True 
BIB Branch After Incrementing Byte 
BIH Branch After Incrementing Halfword 
BIW Branch After Incrementing Word 
BID Branch After Incrementing Doubleword 
ZMH Zero Memory Halfword 
ZMW Zero Memory Word 
ZMD Zero Memory Doubleword 
2MB Zero Memory Byte 
BL Branch and Link 
LPSD Load Program Status Doubleword 
JWCS Jump to Writable Control Store 
LPSDCM Load Program Status Doubleword and 

Change Map 
EI Enable Interrupt 
DI Disable Interrupt 
RI Request Interrupt 
AI Activate Interrupt 
DAI Deactivate Interrupt 
TD Test Device 
CD Command Device 
SIO Start I/O 
TIO Test I/o 
STPIO Stop I/o 
RSCHNL Reset Channel 
HIO Halt I/o 
GRIO Grab Controller 
RSCTL Reset Controller 
ECWCS Enable Channel WCS Load 
WCWCS Write Channel WCS 
ECI Enable Channel Interrupt 
DCI Disable Channel Interrupt 
ACI Activate Channel Interrupt 
DACI Deactivate Channel Interrupt 
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Page 0E Code 

6-68 DCOO 
6-70 DC08 
6-336 EOOO 
6-340 EOOO 
6-328 E008 
6-332 E008 
6-352 E400 
6-356 E400 
6-344 E408 
6-348 E408 
6-278 E800 
6-280 E800 
6-282 E800 
6-276 E808 
6-120 ECOO 
6-124 ECOO 
6-122 FOOO 
6-126 FOOO 
6-148 F400 
6-150 F420 
6-152 F440 
6-154 F460 
6-76 F800 
6-78 F800 
6-80 F800 
6-74 F808 
6-128 F880 
6-368 F980 
6-424 FA08 

6-369 FA80 
6-394 FCOO 
6-397 FCOI 
6-395 FC02 
6-396 FC03 
6-398 FC04 
6-403 FC05 
6-402 FC06 
6-406 FC17 
6-407 FC1F 
6-408 FC27 
6-409 FC2F 
6-410 FC37 
6-411 FC3F 
6-412 FC47 
6-414 FC4F 
6-415 FC5F 
6-417 FC67 
6-418 FC6F 
6-419 FCn 
6-420 FC7F 
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DELETED INSTRUCTION 

APPENDIX D 

32/67 CPU INSTRUCTION SET 
AS COMPARED TO THE 32 SERIES 

The SYSTEMS 32 SERIES instructions listed below are not recognized by the 32/67 CPU. 

BRI 
CALM 
CEMA 
LEM 
SEM 
TPR 
TRP 

Branch and Reset Interrupt 
Call Monitor 
Convert (thru) External MAP Address 
Load (thru) External MAP Address 
Store (thru) External MAP Address 
Transfer Protect Register to Register 
Transfer Register to Protect Register 

INSTRUCTIONS NOT DEFINED IN BASE REGISTER MODE 

The following instructions are available in the Non-Base Register Mode but are undefined 
in the Base Register Mode. 

CEA 
LEA 
NOR 
NORD 
SEA 

Clear Extended Addressing 
Load Effective Address 
Normalize 
Normalize Double 
Set Extended Addressing 

INSTRUCTIONS DEFINED ONLY IN THE BASE REGISTER MODE 

The following instructions are available only in the Base Register Mode. 

CALLM 
CALL 
BSUB 
BSUBM 
LABR 
LWBR 
RETURN 
STWBR 
SUABR 
TBRR 
TCCR 
TPCBR 
TRBR 
TRCC 
XCBR 

Procedure Call Memory 
Procedure Call 
Branch Subroutine 
Branch Subroutine Mp!li;:;ty 
Load Address Base Register 
Load Base Register 
Procedure Return 
Store Base Register 
Subtract Address Base Register 
Transfer Base Register to GPR 
Transfer Condition Codes to GPR 
Transfer Program Counter to BR 
Transfer GPR to BR 
Transfer GPR to Condition Codes 
Exchange Base Registers 
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NEW INSTRUCTIONS DEFINED IN BOTH MODES 

The new 32/67 instructions are listed below: 

D-2 

SMC 
CALLM 
BSUB 
BSUBM 

Shared Memory Control 
Procedure Call Memory 
Branch Subroutine 
Branch Subroutine Memory 
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