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24 MULTIPLY (M)
Operation: [(AL) x (y)] » A

Execution Time: 6.50 usec. — Numbers of like signs
7.375 usec. — Numbers of unlike signs

y=UporUsg + U119

This instruction multiplies the contents of AL by the contents of y and the resultant,
PRODUCT, is placed in the 36-bit accumulator, the A register, consisting of AU
and AL.

The contents of y remain unchanged and in y. )¢ = ()

NOTES:

B The results of multiplication involving all possible combinations of positive
and negative 0 are positive 0.

m If the most significant half of the product is 17 bits or smaller, it is contained
in AL with leading 0’s in cases of positive products and leading 1’s in cases
of negative products. ALy~ contains the proper sign.

Examples:

Positive Product

(AL) 0000035 = +3

(¥) 000004g = +4

(A) = (AU) + (AL) = 0000005 + 0000144

Negative Product

(AL) = 777774g = -3

() 0000045 = +4

(A) (AU) + (AL) = 777777g + 7777634

1

11

® If the most significant half of the product is exactly 18 bits long, it fills AL
and the sign is carried by AU. For positive products, AU contains all 0’s; for
negative products, AU contains all 1’s. AL~ does not contain the proper sign
but, rather, the most significant bit of the product.

Examples:

Positive Product

(AL) = 000725¢
(y) = 0007414
(A) = (AU)+ (AL) = 000000g + 670465

Negative Product

(AL) = 777052¢ = —725¢

(y) = 000741g

(A) = (AU)+ (AL) = 777777g + 1073128

B No overflow is possible with this instruction because the number of bits in
the product cannot exceed the number of bits in the multiplicand plus the
number of bits in the multiplier.
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MULTIPLY (M*)
Operation: [(AL)x (y + (B))] - A

Execution Time: 6.50 usec. — Numbers of like signs
7.375 usec. — Numbers of unlike signs

y = UP or USR + U11-0

This instruction multiplies the contents of AL by the contents of y + (B) and the

resultant, PRODUCT, is placed in the 36-bit accumulator, the A register, consisting

of AU and AL.
The contents of y + (B) remain unchanged and in y + (B). (y + (B)); = (y + (B));

NOTES:

m The results of multiplication involving all possible combinations of positive
and negative 0 are positive 0.

m If the most significant half of the product is 17 bits or smaller, it is contained
in AL with leading 0’s in cases of positive products and leading 1’s in cases
of negative products. ALy contains the proper sign.

m If the most significant half of the product is exactly 18 bits long, it fills AL
and the sign is carried by AU. For positive products, AU contains all 0’s; for
negative products, AU contains all 1’s. ALy~ does not contain the proper sign

but, rather, the most significant bit of the product.

B No overflow is possible with this instruction because the number of bits in the
product cannot exceed the number of bits in the multiplicand plus the number of
bits in the multiplier.

DIVIDE (D)
Operation: [(A) + (y)] > AL; Remainder -~ AU

Execution Time: 6.50 usec. — Numbers of like signs
7.375 usec. — Numbers of unlike signs

y=UporUgg + Ut1.g

This instruction divides the contents of A by the contents of y. The QUOTIENT
is placed in AL and the REMAINDER is placed in AU.

The contents of y remain unchanged and in y. ¢ = (¥);
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NOTES:

m The results of division involving all possible combinations of positive and

negative 0 are positive 0.

8 The remainder always bears the sign of the dividend with the results satisfying

the relationship: DIVIDEND = QUOTIENT x DIVISOR + REMAINDER

#® If the dividend and the divisor have like signs, the quotient is positive. If

27

they have unlike signs, the quotient is negative.

Examples:
Divisor Dividend Quotient Remainder
+4 +5 +1 +1
-4 +5 -1 +1
+4 -5 -1 -1
-4 -5 +1 -1

If the magnitude of the quotient is too large for AL to hold, that is, the quotient
exceeds the range —377777g to +3777778, the result is incorrect and the overflow
designator is set. The state of the overflow designator is tested by either the
SKIP ON OVERFLOW instruction {f = 5052) or the SKIP ON NO OVERFLOW
instruction (f = 5053). The execution of either of these two instructions clears
the overflow designator.

DIVIDE (D*)
Operation: [(A) + (y + (B))] » AL; Remainder » AU

Execution Time: 6.50 usec. — Numbers of like signs
7.375 usec. — Numbers of unlike signs

y=Up or USR + U11_0

This instruction divides the contents of A by the contents of y + (B). The
QUOTIENT is placed in AL and the REMAINDER is placed in AU.

The contents of y remain unchanged and in y. (y + B¢ = (y + (B));

NOTES:

B The results of division involving all possible combinations of positive and
negative 0 are positive 0.

B The remainder always bears the sign of the dividend with the results satisfying
the relationship: DIVIDEND = QUOTIENT x DIVISOR + REMAINDER

m If the dividend and the divisor have like signs, the quotient is positive. If they
have unlike signs, the quotient is negative.
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Examples:
Divisor Dividend Quotient Remainder
+4 +5 +1 +1
-4 +5 -1 +1
+4 -5 -1 -1
-4 -5 +1 -1

B If the magnitude of the quotient is too large for AL to hold, that is, the quotient
exceeds the range —377777g to +377777g, the result is incorrect and the overflow
designator is set. The state of the overflow designator is tested by either the
SKIP ON OVERF LOW instruction (f = 5052) or SKIP ON NO OVERFLOW instruc-
tion (f = 5053). The execution of either of these two instructions clears the
overflow designator.

STORE LOCATION AND JUMP INDIRECT (SLJI)
Operation: [(P)+ 1] > (y); [(y)+ 11> P
Execution Time: 2.25 usec.

y=Up+Ur1.0

This instruction stores the current program address +1 at the address defined by
the contents of y. The contents of y are increased by 1, and the new address is
transferred to the P register.

Example of an indirect return jump executed from address 002000g:

INITIAL FINAL

ADDRESS CONTENTS CONTENTS EXPLANATION

0020004 30 6500g 30 6500g Execute subroutine from main program

006500¢ 71 7420g 71 7420g Constant defining location of desired
subroutine

317420g 37 2164g 00 2001g Subroutine exit address

317421 ——————— 00 2001g Subroutine entrance address (control
is transferred here from indirect return
jump)

The effect of the above sequence upon execution of the indirect return jump at
address 002000y is to transfer control to the subroutine starting at 17421g, while
at the same time letting the subroutine know where to return control.

NOTE:

This instruction together with the jump indirect instruction provides the means
needed for jumping to and from subroutines.
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STORE LOCATION AND JUMP INDIRECT (SLJI*)
Operation: [(P)+ 11> (y+ B)); [(y+ B)+ 11> P
Execution Time: 2.25 usec.

y=Up+Ujip

This instruction stores the current program address +1 at the address defined by
the contents of y + (B). Then the contents of y are increased by 1 and the new
address is transferred to P.

NOTE:

This instruction together with the jump indirect instruction provides the means
needed for jumping to and from subroutines.

LOAD B REGISTER (LB)
Operation: (y)-> B
Execution Time: 1.50 usec.
y=UporUsg + Ut1.0

This instruction transfers the contents of y to B specified by IRP. The full
18 bits of y are transferred to B.

The contents of y remain unchanged and in y. (y); = (y);

LOAD B REGISTER (L B*)
Operation: (y + (B)) > B
Execution Time: 1.50 usec.
y=Up or Ugg * U110

This instruction transfers the contents of y + (B) to B specified by IRP. The full
18 bits of y + (B) are transferred to B.

The contents of y remain unchanged and in y. (y + (B)); = (y + (B));
JUMP (J)

Operation: y - Pyq g

Execution Time: 0.75 usec.

y=Up+ U1 g

This instruction passes program control unconditionally to the location specified
by y.

Since only the word address is specified by y and the storage segment address is
specified by Pyg_15, program control remains within the current storage segment.
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Example:
P16_12 = 038 and y= 67128

When the instruction is executed, P = 0367128, and control passes to location
036712.

JUMP (J*)

Operation: y + (B) » Pyq
Execution Time: 0.75 usec.
y=Up+ U110

This instruction passes program control unconditionally to the location specified
by y + (B).

Since the word address is specified by y + (B), the storage segment address
specified by Py¢ 1o could be modified causing program control to pass to a new
location in another storage segment.

LOAD B REGISTER WITH ‘““KONSTANT’’ (LBK)
Operation: y » B
Execution Time: 0.75 usec.

y = U (sign extended to 18 bits)

This instruction transfers the contents of y to B specified by the index register
pointer (IRP). The contents of y is the low-order 12 bits of this instruction Ui10
extended to 18 bits by the repetition of bit 11 in bit positions 17 through 12.

Example:

Uj1.0=7701g
(B)i = any value
(B)g = 777701¢

NOTE:

Ul 1-0 is the 12-bit number contained within the instruction; it does not refer to
an address.

LOAD B REGISTER WITH “‘KONSTANT’" (LBK*)
Operation: y + (B) > B
Execution Time: 0.75 usec.

y = U (sign extended to 18 bits)

This instruction transfers the contents of y + (B) to B specified by IRP. The
contents of y are the low-order 12 bits of this instruction, Uq1.9, extended to
18 bits by the repetition of bit 11 in bit positions 17 through 12.
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The effect of this instruction is to change the contents of B by incrementally
increasing or decreasing B.

NOTE:

Uqq_g is the 12-bit number contained within the instruction; it does not refer
to an address.

CLEAR Y (CY)

Operation: 0 -y

Execution Time: 1.50 usec.

y = Up or Ugg + U11.0

This instruction stores an 18-bit word of 0’s at storage address y.
CLEAR Y (CY™¥)

Operation: 0~y + (B)

Execution Time: 1.50 usec.

y=UporUsr + U11.0

This instruction stores an 18-bit word of 0’s at storage address y + (B).

STORE B REGISTER (SB)
Operation: (B)-> y
Execution Time: 1.50 usec.
y=Up orUgg + Uj1.0

This instruction transfers the contents of B, specified by IRP, to the storage
address vy.

The contents of B, specified by IRP, remain unchanged and in B. (B)f = (B);
STORE B REGISTER (SB*)

Operation: (B) » y + (B)

Execution Time: 1.50 usec.

y=UporUsr+ U1

This instruction transfers the contents of B, specified by IRP, to the storage
address y + (B).

" The contents of B, specified by IRP, remain unchanged and in B. B)f = (B);
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STORE AL (SL)

Operation: (AL) >y
Execution Time: 1.50 usec.
y=Up or Ugg + U11.9

This instruction transfers the contents of AL to the storage address y. The contents
of AL remain unchanged and in AL. (AL); = (AL);

STORE AL (SL*)
Operation: (AL)-> y + (B)
Execution Time: 1.50 usec.
y=UporUsr + U119

This instruction transfers the contents of AL to the storage address y + (B). The
contents of AL remain unchanged and in AL. (AL); = (AL),

STORE AU (SU)

Operation: (AU) > y
Execution Time: 1.50 usec.
y=UporUgr+ U9

This instruction transfers the contents of AU to the storage address y. The contents
of AU remain unchanged and in AU. (AU); = (AU),

STORE AU (SU*)

Operation: (AU) » y + (B)

Execution Time: 1.50 usec.

y=Up orUggr + U11.0

This instruction transfers the contents of AU to the storage address y + (B).
The contents of AU remain unchanged and in AU. (AU); = (AU);

INCLUSIVE OR (OR)

Operation: [(AL) ER (y)] - AL

Execution Time: 1.50 usec.

y=Up+ U1

Each bit in y is logically added to corresponding bits in AL and the 18 independent
logical sums are placed in AL. This is a bit-by-bit INCLUSIVE OR. For each bit
in y that equals 1, set the corresponding bit in AL to 1. For each bit that equals 0,
the corresponding bit in AL is left as it is.



UP-7599
Rev. 1

UNIVAC 418-1l1l RTOS ASSEMBLER ‘

SECTION:

PAGE:

22

52

The contents of y remain unchanged and in y. (y)f = (y);

Example:

(AL);
62)
(AL)s

1234564
000077
123477g

]

NOTES:

m The INCLUSIVE OR function is defined in the following table:

(v) oo} 1} 1
(AL) 0
LOGICAL SUM 0|11} 1

m This instruction is sometimes called selective set.

AND (AND)

Operation: [(AL) (vl - AL
Execution Time: 1.50 usec.
y=Up+ U1

Each bit in y is logically multiplied by cortesponding bits in AL and the 18
independent logical products are placed in AL. This is a bit-by-bit AND. For
each bit in y that equals 0, clear the corresponding bit in AL to 0. For each
bit in y that equals 1, the corresponding bit in AL is left as it is.

The contents of y remain unchanged and in y. (y)f = (y);
Example:

123456
707070
103050

It

(AL),
)
(AL);

NOTES:

B The AND function is defined in the following table:

) 0]0]1
(AL) 0| 1]0]1
LOGICAL PRODUCT ojo|o0|1

m This instruction is sometimes called selective clear.
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EXCLUSIVE OR (XOR)
Operation: (AL) (y) » AL

Execution Time: 1.50 usec.

y=Up+ Uiy

Each bit in y is logically subtracted from corresponding bits in AL and the 18

independent logical differences are placed in AL. This is a bit-by-bit EXCLUSIVE

OR. For each bit in y that equals 1, complement the corresponding bit in AL. For

each bit in y that equals 0, the corresponding bit in AL is left as it is.

The contents of y remain unchanged and in y. (y)f = (y)i

Example:
(AL); = 123456
(y) = 070007

(AL); = 153451

NOTES:

B The EXCLUSIVE OR function is defined in the following table:

(y) olo|1]1
(AL) 0|1 1
LOGICAL DIFFERENCE 0|11

B The instruction is sometimes called selective complement.

ENABLE INTERRUPTS AND JUMP INDIRECT (EJI)

Operation: (y) - the P register, and remove interrupt lockout

Execution Time: 1.50 usec.

y=Up+Uprg

This instruction removes interrupt lockout, enables interrupts and passes program

control to the address which is specified by the contents of y.

NOTES:

m Interrupt lockout is set by all interrupts received from the IOM.

8 An application of this instruction is the termination of a subroutine activated

by an interrupt.

B This instruction gives the same result as executing the two instructions, clear

interrupt lockout (f = 5030) and jump indirect (f = 55), in succession.

m Interrupts are inhibited for one instruction time following the execution of this

instruction.
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JUMP INDIRECT (JI)
Operation: (y) > P
Execution Time: 1.50 usec.
y=Up+ U1

This instruction passes program control unconditionally to the location specified
by the contents of y.

TEST B REGISTER FOR EQUALITY (TB)

Operation: IF (B) = (y); SKIP NI, [(P) +2 ~» P]
IF (B) £ (y); ADVANCE B BY ONE [(B) + 1 » B]
EXECUTE NI{(P)+ 1 » P]

Execution Time: 2.50 usec.
y=Up+ U110

This instruction compares the contents of B, specified by IRP, with the contents

of y. If they are equal, the next instruction is skipped. If (B) = (y), then (P) + 2 > P.

If they are not equal, the contents of B are incremented by 1 and the computer
executes the next instruction. If (B) # (y), then (B)+ 1 > B and (P) + 1 » P,

TEST ANY LOCATION FOR ZERO (TZ)

Operation: IF (y)= 0, SKIP NI, [(P) + 2 » P]
IF (y) # 0, DECREMENT (y) BY ONE [(y) — 1 > y]

EXECUTE NI, {(P) + 1 » P]

Execution Time: 2.25 usec.

y=Up+Ui1g

If the contents of y are 0, the next instruction is skipped. If (y) = 0, then (P) + 2 > P.

If they are not 0, they are decremented by 1 and the processor executes the next
instruction. If (y) # 0, then (y) — 1 > y and (P) + 1 » P.
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JUMP ON AU ZERO (JUZ) (Compare designator not set)

Operation: IF (AU)=+0,y-> P
IF (AU)#+0, (P)+ 1P

Execution Time: 0.75 usec.
y=Up+ U1y
The COMPARE stage of the compare designator is not set.

If the contents of AU equals positive 0, program control passes to the location
specified by y. If (AU) = +0, theny » P.

If the contents of AU does not equal positive 0, the processor executes the next
instruction. If (AU) # 40, then (P) + 1 » P.

NOTE:

Negative 0 acts as not 0.

JUMP ON EQUAL (JE) (Compare designator set)

Operation: IF (AL)=M,y - P
IF (AL)# M, )+ 1- P
IF [(AL) I (AU)] =M,y P
IF [(AL) AU £M, (P)+1-P

Execution Time: 0.75 usec.

y=Up+Uirg
The COMPARE stage of the compare designator is set.

If the EQUAL stage of the compare designator is set, program control passes to
the location specified by y.

IF (AL)= M, theny > P
IF (AL) (AU)] = M, theny > P

If the EQUAL stage of the compare designator is not set, the next instruction is
executed.

IF (AL) # M, then (P)+ 1> P
IF [(AL) (AU) £ M, then (P)+ 1> P

NOTES:
B Negative 0 acts as not 0.

® Execution of this instruction does not clear the compare designator.
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JUMP ON AL ZERO (JLZ) (Compare designator not set)

Operation: (AL)=+0,y-» P
(AL) #+0, (P)+1- P

Execution Time: 0.75 usec.
y=Up+ U1
The COMPARE stage of the compare designator is not set.

If the contents of AL equal positive 0, program control passes to the location
specified by y. IF (AL) = +0, theny > P

If the contents of AL does not equal positive 0 (contains any 1 bits) the processor
executes the next instruction. IF (AL) # 0, then (P)+ 1 + P

NOTE:

Negative 0 acts as not 0.

JUMP ON EQUAL (JE) (Compare designator set)

Operation: IF (AL)=M,y-> P
IF (AL)#M, (P)+1- P
IF [(AL) AV =M,y P
IF [((AL) B (AU)] # M, (P)+1- P

Execution Time: 0.75 usec.
y=Up+Up1yg
The COMPARE stage of the compare designator is set.

If the EQUAL stage of the compare designator is set, program control passes to
the location specified by y.

IF (AL)=M, THEN y - P
IF [(AL) (AU)l = M, theny > P

If the EQUAL stage of the compare designator is not set, the processor executes
the next instruction.

IF (AL)# M, then (P)+ 1> P
IF {(AL) (AU)] # M, then (P)+ 1> P

NOTE:

Execution of this instruction does not clear the compare designator.
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JUMP ON AU NONZERO (JUNZ) (Compare designator not set)

Operation: IF (AU)# +0, y > P
IF (AU)=4+0, (P)+ 1P

Execution Time: 0.75 usec.
y=Up+ Ui
The COMPARE stage of the compare designator is not set.

If the contents of AU does not equal positive 0 (contains any 1 bits) program
control passes to the location specified by y. IF (AU) # +0, then y > P,

If the contents of AU equals positive 0, the processor executes the next instruction.

IF (AU) = +0, then (P)+ 1 > P

NOTE:

Negative 0 acts as not 0.

JUMP ON NOT EQUAL (JNE) (Compare designator set)

Operation: IF (AL)# M,y P
IF (AL)=M, (P)+ 1> P
IF [(AL) AU £M,y-> P
IF [(AL) IXB (AU) =M, (P)+ 1> P

Execution Time: 0.75 usec.
y=Up+Uit0
The COMPARE stage of the compare designator is set.

If the EQUAL stage of the compare designator is not set, the processor passes
control to the location specified by y.

IF (AL) # M, theny > P
IF [(AL) IXd (AU)] # M, theny » P

If the EQUAL stage of the compare designator is set, the processor executes the

next instruction,.

IF (AL)=M, then (P)+ 1 > P
IF [(AL) I (AU)I = M, then (P)+ 1 > P

NOTE:

Execution of this instruction does not clear the compare designator.
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JUMP ON AL NONZERO (JLNZ) (Compare designator not set)

Operation: IF (AL)# +0,y-> P
IF (AL)=+0, (P)+1- P

Execution Time: 0.75 usec.
y=Up+ U1
The COMPARE stage of the compare designator is not set.

If the contents of AL does not equal positive 0, program control passes to the
location specified by y. IF (AL) # +0, theny > P

If the contents of AL equals positive 0, the processor executes the next instruction.

IF (AL) = +0, then (P) + 1 - P

NOTE:

Negative 0 acts as not 0.

JUMP ON NOT EQUAL (JNE) (Compare designator set)

Operation: IF (AL)# M, y-> P
IF AL)=M, (P)+1 - P
IF [(AL) (AU # M,y P
IF [(AL) Al =M, (P)+1-P

Execution Time: 0.75 usec.
y=Up+ U1
The COMPARE stage of the compare designator is set.

If the EQUAL stage of the compare designator is not set, the processor passes
control to the location specified by y.

IF (AL)# M, theny » P
IF [(AL) INE (AU)I # M, theny > P

If the EQUAL stage of the compare designator is set, the processor executes the
next instruction.

IF (AL) = M, then (P)+ 1> P
IF [(AL) (AU) = M, then (P) + 1 > P

NOTE:

Execution of this instruction does not clear the compare designator.
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64 JUMP ON AU POSITIVE (JUP) (Compare designator not set)

Operation: IF (AU) POSITIVE, y > P
IF (AU) NOT POSITIVE, (P)+ 1 P

Execution Time: 0.75 usec.
y=Up+ U110
The COMPARE stage of the compare designator is not set.

If the sign of AU is positive, program control passes to the location specified
by y. IF (AU;y5) =0, theny > P

If the sign of AU is negative, the processor executes the next instruction. IF
(AU17) =1, then (P)+1-> P

64 JUMP ON NOT LESS (JNLS) (Compare designator set)

Operation: IF (AL)> M,y P
IF (AL)< M, (P)+1- P
IF [(AL) X3 (AU)] > M,y - P
IF [(AL) (Al < M, P)+1-P

Execution Time: 0.75 usec.
y=Up+ Ui
The COMPARE stage of the compare designator is set.

If the LESS THAN stage of the compare designator is not set, program control
passes to the location specified by y.

IF (AL)> M, theny > P
IF [(AL) XI3 (AU)] > M, theny » P

If the LESS THAN stage of the compare designator is set, the processor executes
the next instruction.

IF (AL)<M, (P)+1- P
IF [(AL) IX12 (AU)I <M, (P)+ 1> P

NOTE:

Execution of this instruction does not clear the compare designator.
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JUMP ON AL POSITIVE (JLP) (Compare designator not set)

Operation: IF (AL) POSITIVE, y » P
IF (AL) NEGATIVE, (P)+ 1> P

Execution Time: 0.75 usec.
y=Up+ U190
The COMPARE stage of the compare designator is not set.

If the sign of AL is positive, program control passes to the location specified
by y. IF (ALy») =0, theny > P

If the sign of AL is negative, the processor executes the next instruction. IF
(AL17) =1, then (P)+1-P

JUMP ON NOT LESS (JNLS) (Compare designator set)

Operation: IF (AL)> M,y > P
IF (AL)< M, (P)+1- P
IF [(AL) X412 (AU)] > M,y > P
IF [(AU) B (AU) < M, (P)+ 1> P

Execution Time: 0.75 usec.
y=Up+ U1
The COMPARE stage of the compare designator is set.

If the LESS THAN stage of the compare designator is not set, program control
passes to the location specified by y.

IF (AL)> M, theny -~ P
IF [(AL) X3 (AU)] > M, theny > P

If the LESS THAN stage of the compare designator is set, the processor executes
the next instruction.

IF (AL)< M, (P)+ 1> P
IF [(AL) IXI9 (AU)]> M, (P)+ 1> P

NOTE:

Execution of this instruction does not clear the compare designator.
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JUMP ON AU NEGATIVE (JUN) (Compare designator not set)

Operation: IF (AU) NEGATIVE, J-» P
IF (AU) POSITIVE, (P)+ 1> P

Execution Time: (.75 usec.
y=Up+ Ui
The COMPARE stage of the compare designator is not set.

If the sign of AU is negative, program control passes to the location specified
by y.

IF (AU17) = 1, then y - p

If the sign of AU is positive, the processor executes the next instruction.
IF (AU17) =0,then (P)+1-> P

JUMP ON LESS (JLS) (Compare designator set)

Operation: IF (AL)<M, y-> P
IF (AL)> M, (P)+ 1> P
IF [(AL) IX) (AU)J<M,y-> P
IF [(AL) X8 (AU)l > M, (P)+ 1 P

Execution Time: 0.75 usec.
y=Up+Uj1g
The COMPARE stage of the compare designator is set.

If the LESS THAN stage of the compare designator is set, program control passes
to the location specified in y.

IF (AL) < M, theny - P

IF [(AL) 14 (AU)] < M, then y > P

If the LESS THAN stage of the compare designator is not set, the processor
executes the next instruction.

IF (AL)> M, then(P)+ 1> P

IF {(AL) IXI2 (AU)] > M, then (P)+ 1- P

NOTE:

Execution of this instruction does not clear the compare designator.
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67 JUMP ON AL NEGATIVE (JLN) (Compare designator not set)

Operation: IF (AL) NEGATIVE, y > P
IF (AL) POSITIVE, (P)+ 1 > P

Execution Time: 0.75 usec.
y=Up+Uyip
The COMPARE stage of the compare designator is not set.

If the sign of AL is negative, program control passes to the location specified
by y.
If (ALy7) =1, theny > P

If the sign of AL is positive, the processor executes the next instruction. IF (AL)
=0,then(P)+1-P

67 JUMP ON LESS (JLS) (Compare designator set)

Operation: IF (AL)< M,y > P
IF (AL)> M, (P)+ 1> P
IF [(AL) (AU)J <M,y P
IF [(AL) AW >M, (P)+1-P

Execution Time: 0.75 usec.

y=Up+ U110
The COMPARE stage of the compare designator is set.

If the LESS THAN stage of the compare designator is set, program control
passes to the location specified by y.

IF (AL) < M, theny > P
IF [(AL) (AU)] < M, theny - P

If the LESS THAN stage of the compare designator is not set, the processor
executes the next instruction.

IF (AL) > M, then (P)+ 1> P
IF [(AL) (AU)] > M, then (P)+ 1 > P

NOTE:

Execution of this instruction does not clear the compare designator.
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70 LOAD AL WITH ““KONSTANT’’ (LLK)
Operation: y » AL
Execution Time: 1.00 usec.

y = U (sign extended to 18 bits)

The contents of y are the lower-order 12 bits of this instruction extended to 18
bits by the repetition of bit 11 in bit positions 17 through 12. This expanded
18-bit number is placed in AL.

Examples:

70 0001g, y = 0001g, LOAD AL WITH “KONSTANT’’ + 1
(AL); = any value

(AL)¢ = 000001g _

70 77758, y = 7775g, LOAD AL WITH “KONSTANT”’ - 1
(AL); = any value

(AL)¢ = 777775g

NOTES:

B The LOAD AL WITH ‘““KONSTANT’’ instruction itself remains unchanged by
the operation.

m U is the 12-bit number contained within the instruction; it does not refer to
an address.

B The constant, U, may range in value from —37778 to +3777g.
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71

ADD ““KONSTANT’’ TO AL (ALK)
Operation: (AL)+ y » AL

Execution Time: 1.00 usec.
y = U (sign extended to 18 bits)

The contents of y are the lower-order 12 bits of this instruction, extended to
18 bits by the repetition of bit 11 in bit positions 17 through 12. This 18-bit

number is then added to the contents of AL and the resultant, SUM, is placed
in AL.

Examples:

71 0002g, y = 0002g, ADD ‘“KONSTANT” + 2 TO AL
(AL); = 0577774
(AL); = 0600014

71 7775g, y = 7775g, ADD “KONSTANT” —2 TO AL
(AL); = 0670554
(AL); = 0670534

NOTES:

B The ADD ““KONSTANT’”’ TO AL instruction itself remains unchanged by the

operation.

B U is the 12-bit number contained within the instruction; it does not refer to an

address.
8 The constant, U, may range in value from —3777g to +3777g.

® If the contents of AL is negative 0 and y is negative 0, the result of the
addition is negative 0.

(AL)¢ = I’s if (AL); = I’s and y = L’s

B The results of addition involving all other possible combinations of positive

and negative 0 are positive 0.

m If the magnitude of the resultant is too large for AL to hold, the result is
~ incorrect and the overflow designator is set. The state of the overflow

designator is tested by either the SKIP ON OVERFLOW instruction (f = 5052)

or the SKIP ON NO OVERFLOW instruction (f = 5053). The execution of
either of these two instructions clears the overflow designator.
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72

73

STORE INDEX REGISTER (SIR)

Operation: IRP3 - y3_p
0’s » ¥5-4

Execution Time: 3.00 usec.
v=Up * U1

This instruction replaces the six low-order bits of the contents of y with a six-
bit value in which the contents of IRP3_( replaces the contents of y3_ and zeros

replace the contents of yg_4. Bits 17 through 6 of the contents of y remain unchanged.

The resultant is stored at storage location y.

NOTES:

m If the contents of IRP equals 0, bit 3 of the contents of y is set. If the contents
of IRP does not equal 0, bit 3 of the contents of y is cleared. That is, IRP
points to storage address 10g when loaded with 00g.

IF (IRP) = 0 (y3) = 1
IF (IRP) # 0 (y3) = 0

m Since this instruction effects a partial transfer, the 12 high-order bits of y
remain unchanged.

JUMP IF B REGISTER NONZERO (JBNZ)
Operation: IF (B) +0, (B)-1->Bandy-> P
IF (B)+0, (P)+ 1> P
Execution Time: 1.75 usec.

y=Up+ U0

If the contents of B, specified by IRP, are not positive 0, the contents of B are
decremented by 1 and program control passes to the location specified by y. If
the contents of B, specified by IRP, are positive 0, the processor executes the
next instruction.

IF (B) +0, then (B) — 1 > Band y > P
IF (B) +0, then (P) + 1 > P

NOTES:

B Negative 0 acts as not 0.

m Since B is a one’s complement number and can take values less than zero, the
B JUMP is effective for program loops only when the contents of B is initially
positive.
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74

75

STORE ADDRESS OF AL (SAD)
Operation: (ALII-O) > V11-0
Execution Time: 3.00 usec.
y=Up+ Ui

The low-order 12 bits of the contents of AL, (AL 11- 0), replace the corresponding
low-order 12 bits of the contents of y, (yy1_g)- The high- order six bits of the
contents of y (y17_1p) remain unchanged.

The contents of AL remain unchanged and in AL.

Example:

(AL); = 762504
(¥) = 562504

NOTE:

Since this instruction effects a partial transfer, the six high-order bits of y
remain unchanged.

STORE SPECIAL REGISTER (SSR)
Operation: (SRS-O) > Y5.0
Execution Time: 3.00 usec.
y=Up+ U119

The contents of the special register replace the 6 low-order bits of the contents
of y (yS—O)' Bit 4 of the special register, SRy, is cleared to 0. The contents of
SR3_0,5 bits 0 through 3 and bit 5, and the contents of V17-6 bits 17 through 6,
remain unchanged by the operation.

NOTES:

m Since the instruction effects a partial transfer, bits 17 through 6 of the contents
of y (y17_6) tremain unchanged.

B This instruction deactivates the special register as the control bit, bit 4, is
cleared.
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6.4.

6.4.1.

76 STORE LOCATION AND JUMP (SLJ)

Operation: (P)+1syandy+1-P
Execution Time: 2.00 usec.
y=Up+Us10

The address of the next instruction in storage replaces the contents of the
location specified by y; that is, the current program address plus 1 is stored in
y. Program control passes to the location following the location specified by y;
that is, jump to y plus 1.

NOTES:
B This instruction transfers a full 18-bit word to y.

m The lower 17 bits are (P) + 1; the upper bit is set to 0.

TYPE III INSTRUCTIONS

The following ate type III instructions. Each requires a function code of 50 and a
minor function code in the range of 00g through 77g. The 50 function code identifies

the instruction as type III; the minor function code determines the operation to be
performed.

Type III-b Instructions

Most of the type III-b instructions are the optional floating-point instructions. In
processors not equipped with this feature, floating-point commands are considered
as faults and generate a supervisor call interrupt.

5002 FLOATING-POINT ADD (FA) and (FA*)

Operation: (FA)
(A + (y=1,y)] » A
(FA*)
[(A)+ (y-1+(B), y+ BN~ A

Execution Time: (4.35 + number of shifts/8) usec.
y = Up or USR + Ull-O

This instruction causes the signed floating-point number contained in the main
storage addresses specified by y—1 (most significant half) and y (least signi-
ficant half) to be added to the signed floating-point number contained in the

A register. The sign is indicated by the most significant bit of y—1. The
characteristics are compared and the fixed-point part and exponent in the
floating-point number with the smallest exponent are adjusted until the two
exponents are the same. The fixed-point parts are added, the sum is normalized,
and the result is placed in the A register in the floating-point format. AUy
contains the resultant sign. AU16—9 contains the resultant exponent and AU8_0
and ALy~ o contain the resultant fixed-point part.
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NOTES:

m If the resultant exponent is less than zero and the resultant fixed-point part
is nonzero, the operation is completed by normalizing the fixed-point part

and decrementing the exponent past.zero, packing the result in A, and causing

an underflow interrupt to location 348.

m If the resultant exponent is greater than 377g and the resultant fixed-point

part is nonzero, the operation is completed by normalizing the fixed-point
part (shift right one place), incrementing and truncating the exponent (which
results in a zero exponent), packing the result in A, and causing an overflow
interrupt to location 35g.

B If the resultant fixed-point part is a plus or minus 0, a plus 0 is placed in the

A register and no interrupt is generated.

5003 FLOATING-POINT SUBTRACT (FS) AND (Fs*)

Operation: (FS)
[A) = (y=1,] » A
(FS*)
[(A) — (y=1+ (B), y+ B)]- A

Execution Time: (4.35 + number of shifts/8) usec.
V= UP or USR + Ull-O
This instruction causes the signed floating-point number contained in the main

storage addresses specified by y—1 (most significant half) and y (least signific
half) to be subtracted from the signed floating-point number contained in the A

ant

register. The sign is indicated by the most significant bit of y—1. The exponents

are compared and the fixed-point part and exponent in the floating-point number
with the smallest exponent are adjusted until the two exponents are the same.
After subtraction, the difference is normalized and the result is contained in
the A register in the floating-point format.

AU~ contains the resultant sign. AUjg_g contains the resultant exponent and
AUg o and ALj7 g contain the resultant fixed-point part.

NOTES:

m If the resultant exponent is less than zero and the resultant fixed-point part
is nonzero, the operation is completed by normalizing the exponent and
decrementing the fixed-point part past zero, packing the result in A, and
causing an underflow interrupt to location 34g.

m If the resultant exponent is greater than 377g and the resultant fixed-point
part is nonzero, the operation is completed by normalizing the fixed-point
part (shift right one place), incrementing and truncating the exponent (which
results in a zero exponent), packing the result in A, and causing an overflow
interrupt to location 35g.

m If the resultant fixed-point patt is a plus or minus 0, a plus 0 is placed in the

A register and no interrupt is generated.
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5004

5005

FLOATING-POINT MULTIPLY (FM) and (FM*)

Operation: (FM)
[A)x (y=1,y)] > A
(FM*)
[A)x (y-1+ (B), y+ B)] > A

Execution Time: 12.00 usec.

y = UP or USR + Ull-O

This instruction causes the signed floating-point number contained in the

A register to be multiplied by the contents of the signed floating-point number
contained in the main storage address specified by y — 1 (most significant
half) and y (least significant half), with the product contained in the A
register in the floating-point format. AU17 contains the resultant sign. AU16_9
contains the resultant exponent and AUg_ o and ALy~  contain the resultant
fixed-point part.

NOTES:

m If the resultant exponent is less than zero, the operation is completed by
placing the resulting exponent (which is truncated to 8 bits) and the
normalized fixed-point part (shifted zero or one place left, since operands
are assumed to be normalized) in A, then causing an interrupt to location

34g.

m If the resultant exponent is greater than 377g, the operation is completed
by placing the resulting exponent (truncated to 8 bits) and the normalized
fixed-point part in A, then causing an interrupt to location 35g.

FLOATING-POINT DIVIDE (FD) AND (FD*)

Operation: (FD)
[A)+ y-1,91 > A
(FD*)
[A)+ (y=1+ B), y+ BN » A

Execution Time: 12.00 usec.
y = UP or USR + U11_0

This instruction causes the signed floating-point number contained in the A
register to be divided by the contents of the signed floating-point number
contained in the main storage addresses specified by y—1 (most significant
half) and y (least significant half), with the quotient contained in the A register
in the floating-point format. The remainder is not saved. AU, contains the
resultant sign. AUjg_g contains the resultant exponent and AUg g and ALy 4
contain the resultant fixed-paoint part.
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5006

NOTES:

m If division is attempted with an unnormalized divisor or a divisor of plus
or minus 0, the operation is suppressed (contents of A is unchanged), the
overflow designator is set, and an exponent overflow interrupt occurs to
location 35g-

s If the resultant exponent is less than 0, the operation is completed by
placing the resulting exponent (truncated to 8 bits) and the normalized fixed-
point part in A, then causing an interrupt to location 34g.

m If the resultant exponent is greater than 377g, the operation is completed by
placing the resulting exponent (truncated to eight bits) and the normalized
fixed-point part (right shift of zero or one place) in A, then causing an
interrupt to location 35g.

FLOATING-POINT PACK (FP) AND (FP*)

Operation: (FP)
(A35) > Azso7
Normalized (Ass_o) - A26-0
[(Y']_O) +actual shift count] A34_27 - A34_27
(FP*) when bit position 12 of the second word = 1,
{[y+(B)7_0] + actual shift COUﬂt% A34_27 -> A34_27

Execution Time: (3.5 + number of shifts/8) usec.
y = UP or USR + U11_0

The contents of the A register (the fixed-point part) is normalized by shifting
the contents of A left or right until the most significant bit of the number is

in bit position 26. The sign bit, Ajg, is extended through bit positions 35-27.
The contents of bit positions 7 through 0 of the main storage address specified
by Y (the exponent part) plus the number of right shifts or minus the number of
left shifts necessary for the normalization is exclusively ORed into bit positions
34-27.

Examples:

(1) (AU) i = 000000 (AL)i = 000001 (y)i = 000233
(AU) f = 201400 (AL)f = 000000 (y)f = 000233

(2) (AU)i =777777 (AL)i = 777773 (y)i= 000233
(AU)f = 575377 (AL = 777777 (y)f = 000233

3) (AU)I =123456 (AL)i = 712345 (y)i = 000233
(AU = 242516 (AL = 273451 (y)f = 000233

(4) (AU)i =100000 (AL)i = 000000 (y)i = 000000
(AU = 007400 (AL)f = 000000 (y)f = 000000

NOTES:

m If the contents of the A register are initially plus or minus 0, the result
is plus 0.
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m Overflow and underflow are handled the same as in FA and FS (see notes
given with FA and FS instructions), except that a right shift of eight places
may cause the exponent to overflow past 0.

m The contents of the operand address are normally 02338 (bias +27;) for a
float operation. For example, to tloat an integer value given in (AL):

SLA 18 Put sign into (AU)
SRA 18 Restore (AL)
FP (0200+27) Float

5007 FLOATING-POINT UNPACK (FU) and (FU*)

Operation: (FU)
If (Az5) = 0, (A34.27) > 7.0
If (A3g) = 1, (Agq.p7) > y7.g and 0’s > y17 g(A35) » Azy 7
(FU*) If bit position 12 of the second word = 1,
(Aggq.07) or (Agy 07) ~ Ly + By g

Execution Time: 3.50 usec.
y=UporUgg +Uj19

The contents of the absolute value of the exponent (that is, if S = 1, complement
the exponent) in the A register bit positions 34 through 27 are transferred into
bit positions 7 through O of the main storage address specified by y. If A3s is

a 1 the exponent is complemented before storing. Zeros are put into y17.8- The
content of bit position 35 of the A register is put into bit positions 34 through
27 of the A register. Bit positions 26 through O of the A register are unchanged.

35 34 27 26 0
A s c M
35|34 27{26 0

——

Y |0~ 0 c
17 8|7 0
L O —— s M
35 27|26 0
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5010 READ AND SET (RS) and (RS*)

Operation: (y) » AL or [y + (B)] »~ AL
(y16_0) > ¥16-0 and 1 -» yi7 or Iy + (B)]16-0 > [y + (B)]16~0 and
1-{y+ (B)]17

Execution Time: 2.50 usec.
y=UporUsg + Uiy g

This instruction transfers the contents of y, bits 17 through 0, into AL. Then
bits 16 through 0 are restored to y, and bit 17 of y is set to 1.

If bit 12 of (P + 1) is set, then the address is B modified.

6.4.2. Type Ill-a Instructions

5011

LOAD INPUT CHANNEL (LIC) — Privileged

Operation: Load I/0 channel K from (P) + 1 and (P) + 2.
Initiate input, ( P) + 3 5> P.

Execution Time: 5.30 usec minimum.

Execution of this instruction activates the input channel specified by the K
portion of the instruction and causes the two succeeding addresses to be

stored in the input buffer control word addresses for the designated channel,

(P) + 1 =-terminal buffer control word and (P) + 2 = present buffer control word.
The processor then resumes normal operation by passing program control to the
location immediately following the buffer control words, (P) + 3 > P. The contents
of the two storage registers following the instruction remain unchanged by the
operation.

NOTES:

8 On ESI channels, the two words following a load input channel instruction
are ignored since buffer control addresses are obtained from the communications
line terminal (CLT).

® K must be odd for paired channel, 36-bit operation.
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5012

5013

LOAD OUTPUT CHANNEL (LOC) - Privileged

Operation: Load I/O channel K from (P) + 1 and (P) + 2.
Initiate output, (P) + 3 » P.

Execution Time: 5.30 usec minimum.

Execution of this instruction activates the output channel specified by the K

portion of the instruction and causes the two succeeding addresses to be stored

in the output buffer control word addresses for the designated channel, (P)

+ 1 = terminal buffer control word and (P) + 2 = present buffer control word,
The processor then resumes normal operation by passing program control to
the location immediately following the buffer control word, (P) + 3 > P. The

contents of the two storage registers following the instruction remain unchanged

by the operation.

NOTES:

® On ESI channels, the two words following a load output channel instruction

are ignored since buffer control addresses are obtained from the communica-

tions line terminal (CLT).

m K must be odd for paired channel, 36-bit operation.

LOAD EXTERNAL FUNCTION CHANNEL (LFC) ~ Privileged

Operation: Load I/0O channel K from (P) + 1 and (P) + 2.
Initiate external function, (P) + 3 - P.

Execution Time: 5.60 usec minimum.

Execution of this instruction activates the input channel specified by the K
portion of the instruction and causes the two succeeding addresses to be
stored in the input buffer control word addresses for the designated channel,
(P) -+ 1 = terminal buffer control word and (P) + 2 == present buffer control
word. The processor then resumes normal operation by passing program con-

trol to the location immediately following the buffer control words, (P) + 3 » P.

The contents of the 2 storage registers following the instruction remain un-
changed by the operation.

NOTES:
m K must be odd for paired channel, 36-bit operation.

m K must be even for channels in ESI mode.
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5015

5016

5017

5020

STOP INPUT ON CHANNEL (STIC) — Privileged

Operation: Stop input on channel K.
Execution Time: 2.15 usec minimum.

Execution of this instruction stops all input activity on the channel specified
by the K portion of the instruction.

NOTE:

K should be odd for paired, 36-bit channel operation.
STOP OUTPUT ON CHANNEL (STOC) - Privileged
Operation: Stop output or external function on channel K.

Execution Time: 2.15 usec minimum.

Execution of this instruction stops all output or external function activity on
the channel specified by the K portion of the instruction.

NOTE:

K should be odd for paired, 36-bit channel operation,

STORE SPECIAL DESIGNATORS (SSD)

Operation: Store the contents of SR and of the borrow and overflow designators
into the address specified by (P}+1; (P)+2- P,

Execution Time: 2.50 usec.

The designator settings and the SR contents will be stored in the following
format:

0 B[OV 0 SR

17 12 ]11)10}9 6|5 0

B is set to 1 if the borrow designator is set; 0 if it is not.
OV is set to 1 if the overflow designator is set; 0 if it is not.

LOAD SPECIAL DESIGNATORS (LSD)

Operation: Load the SR register and set the borrow and overflow designators
with the contents of the address specified by (P)+1; (P)+2- P,

Execution Time: 2.50 usec.

The SR is loaded with bits 5—0 of the word specified at (P)+1. The borrow and
overflow designators are set with the values of bit positions 11 and 10 of the
word specified by (P)+1.
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5021

5022

5023

TEST INPUT CHANNEL (TIC) - Privileged
Operation: If input channel K is idle (P) + 2> P

If input channel K is active (P)+ 1> P
Execution Time: 1.00 usec.
This instruction tests for input activity on the channel specified by the K
portion of the instruction. If there is no input activity on channel K, the next
instruction is skipped. If there is activity on channel K, the next instruction
is executed; (P) + 1 » P,
NOTE:
K should be the same as in the load input channel instruction, 5011,
TEST OUTPUT CHANNEL (TOC) - Privileged
Operation: If output channel K is idle (P) + 2> P

If output channel K is active (P) + 1 > P
Execution Time: 1.00 usec.
This instruction tests for output activity or external function activity on the
channel specified by the K portion of the instruction. If there is no output
activity or external function activity on channel K, the next instruction is
skipped; (P) + 2 » P. If there is output activity on channel K, the next instruc-
tion is executed; (P)+ 1 » P.
NOTE:
K should be the same as in the load output channel instruction, 5012,
TEST FUNCTION CHANNEL (TFC) — Privileged

Operation: If external function channel K is idle (P) + 2 P
If external function channel K is active (P) +1- P

Execution Time: 1.00 usec.

This instruction tests for external function activity on the channel specified
by the K portion of the instruction. If there is no external function activity on
channel K, the next instruction is skipped; (P) + 2 » P. If there is external
function activity on channel K, the next instruction is executed; (P) + 1 » P.

NOTE:

K should be the same as in the load external function channel instruction,
5013,
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5024
or

5025

5026

5030
or

5031

5034
or

5035

WAIT FOR INTERRUPT (WFI) — Privileged

Operation:

Stop c/a section, but not I/0 transmission until the occurrence of
an interrupt.

Execution Time: 1.00 usec.

This instruction stops the main program operation, but lets I/0O activity con-
tinue normally. When an interrupt of any type occurs, the interrupt is processed,

and main program operation is resumed. K is ignored.

NO OPERATION (NOP)

Operation:

(P) +1- P

Execution Time: 1.00 usec.

The execution of this instruction increments the contents of P by 1, (P)+ 1 » P,
No other operation occuts as a result of this instruction.

ALLOW ALL INTERRUPTS (AA))

Operation:

Remove I/0 interrupt lockout.

Execution Time: 1.00 usec.

This instruction permits all I/O interrupts to be honored after having been
locked out by the prevent all interrupts instruction, 5634 or 5035, or by the
occurrence of an interrupt. K is ignored. Interrupts are inhibited for one instruc-
tion time following the execution of this instruction.

PREVENT ALL INTERRUPTS (PAI)

Operation:

Locks out I/0 interrupts.

Execution Time: 1.00 usec.

This instruction prevents all I/O interrupts from being honored. K is ignored.

NOTES:

m This instruction stops interrupts from the delta clock and day clock but
allows updating of them while preventing all I/O interrupts.

m This instruction has the same effect as the occurrence of an interrupt.
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5041

5042

5043

RIGHT SHIFT AU (SRU)
Operation: Shift (AU) right K bit positions.
Execution Time: (1.00 + number of shifts/8) usec.

The contents of AU are shifted to the right by the number of bit positions
specified by the K portion of the instruction, The original sign bit of AU,
the content of AUy, at the time the shift begins is filled in at the left end
of AU. In all cases, this is an end-off shift; the lower-order bits of AU,
specified by K, are lost off the right end of AU.

Example:

K = 2 and the contents of AU are positive
(AU); -~ 370000g

First Shift
(AU) - 174000g

Second Shift
(AU)f = 0760008

(AU); - 400000g

First Shift
(AU) - 6000004

Second Shift
(AU)f = 7000008

RIGHT SHIFT AL (SRL)
Operation: Shift (AL) right K bit positions.
Execution Time: (1.00 + number of shifts/8) usec.

The contents of AL are shifted to the right by the number of bit positions
specified by the K portion of the instruction. The original sign bit of AL, the
contents of AL17, at the time the shift begins is filled in at the left end of
AL. In all cases, this is an end-off shift; the low-order bits of AL, specified
by K, are lost off the right end of AL.

RIGHT SHIFT A (SRA)
Operation: Shift (A) right K bit positions.
Execution Time: (1.00 + number of shifts/8) usec.

The contents of A are shifted to the right by the number of bit positions
specified by the K portion of the instruction. The low-order bit of AU, the
contents of AUq, becomes the high-order bit or sign bit of AL, the contents
of ALy~. The original sign bit of A, the contents of A3z, at the time the shift
begins is filled in at the left end of A. In all cases, this is an end-off shift;
the low-order bits of A, specified by K, are lost off the right end of A.
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Example:

K = 2 and the contents of A is positive
(A); = 370000 0000004

First Shift
(A) = 174000 000000g

Second Shift
(A)f = 076000 000000g

K = 2 and the contents of A is negative
(A); = 400000 000000g

First Shift
(A) = 600000 0000004

Second Shift
(A)g = 700000 0000008

SCALE A (SCA)

Operation: Shift (A) left circularly by K bit positions or until (A) is normal-
ized; K less the actual shift count (location 0000178).

Execution Time: (2.00 ; number of shifts/8) usec.

If the K portion of the instruction is less than or equal to the shift count needed
to normalize the contents of A, the contents of A are shifted left by the number
of bit positions specified by K and positive 0 is stored at storage location
000017g.

If the K portion of the instruction is greater than the shift count needed to
normalize the contents of A, the contents of A become normalized and the
number of bit positions that the contents of A are actually shifted is sub-
tracted from K and the difference is stored in storage location 000017g. The
contents of A become normalized by shifting the contents of A left until the
most significant bit of the number is in bit position 34, A34. In the case of a
positive number, the content of A3y equals 1, and in the case of a negative
number, the content of Aszy equals 0. The content of A35 cannot equal the
content of Ay for a normalized number.

Example:

35

34

33
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K=7
(A); = 170000 000000g (positive and not normalized)

First Shift
(A)f = 360000 0000008 (positive and normalized)

The processor senses that the contents of A are normalized and stores the
quantity K minus the shift count, (000007g—000001g) = (0000068), at storage
address 000017g.

K=3
(A); = 600000 0000008 (negative and not normalized)

First Shift
(A)g = 400000 000001g (negative and normalized)

When the contents of A is normalized, the quantity K minus the shift count is
stored; (0000038) - (0000018) = (0000028), at storage address 0000178.

K e 1.
(A)i = 070000 000000g (positive and not normalized)

First Shift
(A)¢ = 160000 000000g (positive and not normalized)

When the number of bit positions specified by K have been shifted, the quantity
000000g is stored at storage address 000017g. The contents of A are only par-
tially normalized.

NOTE:

This instruction is useful in the conversion of numbers to a floating-point
format.

5045 LEFT SHIFT AU (SLU)
Operation: Shift (AU) left K bit positions.
Execution Time: (1.00 + number of shifts/8) usec.

The contents of AU are shifted to the left by the number of bit positions speci-
fied by the K portion of the instruction. The high-order bits that are shifted out
through the left end of AU fill in the low-order bit positions of AU. No bits are
lost as a result of the operation,

Example:

K= 2
(AU); = 300000g

First Shift
(AU) = 6000008

Second Shift
(AU)¢ = 400001¢
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5046

5047

5050

LEFT SHIFT AL (SLL)
Operation: Shift (AL) left K bit positions.
Execution Time: (1.00 + number of shifts/8) usec.

The contents of AL are shifted to the left by the number of bit positions speci-
fied by the K portion of the instruction. The high~order bits that are shifted out
through the left end of AL fill in the low-order bit positions of AL. No bits are
lost as a result of the operation.

LEFT SHIFT A (SLA)
Operation: Shift (A) left K bit positions.
Execution Time: (1.25 4 number of shifts/8) usec.

The contents of A are shifted to the left by the number of bit positions speci-
fied by the K portion of the instruction. The high-order bits that are shifted
out through the left end of A fill in the low-order bit positions of A. No bits
are lost as a result of the operation.

Example:

K=2
(A); - 300000 000000g

First Shift
(A) = 600000 000000g

Second Shift
(A)g = 400000 000001g

TEST KEYS (TK)
Operation: If keys designated by K are set, (P)+ 2> P
Execution Time: 1.00 usec.

There are five skip keys on the UNIVAC 418-I1] maintenance panel and console
which, together with this instruction, permit external control of program branch-
ing. Bits 4 through 0 of the K portion of this instruction correspond to skip keys
4 through 0 on the maintenance panel and console. For every bit in K4 _g that is
set to 1, the corresponding skip key is examined. If any of the examined keys are
set, the next instructions are skipped; (P) + 2 » P. If K equals 0 or if all the
examined keys are not set, the next instruction is executed; (P) + 1 » P, If

Kg equals 1, the state of K;_ is ignored, and the next instruction is skipped;
(P)+ 2> P.

Example:

01 (bit 0) skip if skip key 0 is set.

02 (bit 1) skip if skip key 1 is set.

04 (bit 2) skip if skip key 2 is set.

= 10 (bit 3) skip if skip key 3 is set.

20 (bit 4) skip if skip key 4 is set.

40 (bit 5) skip unconditionally.

- 03 (bits 1,0) skip if skip key 1 or 0 is set.

t

il

AAARARARR
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NOTE:

All combinations of octal codes 00 through 77 are valid codes for K.

TEST NO BORROW (TNB)

Operation: If borrow designator is not set (P) + 2 » P
If borrow designator is set (P)+ 1 P

Execution Time: 1.00 usec.

This instruction tests the condition of the borrow designator and passes
program control accordingly. If a double-length add or subtract required a
borrow, the next instruction is skipped; (P) + 2 » P, K is ignored. If a skip
does not occur, a correction of the contents of A is needed. The contents of
A will be too large by a factor of 1, The correcting instruction is ADD NEGA-
TIVELY TO A. This allows a correcting instruction to be inserted to save
program steps.

TEST OVERFLOW (TOF)

Operation: If overflow designator is set (P) + 2+ P
If overflow designator is not set (P) + 1 » P

Execution Time: 1.00 usec.

This instruction tests the condition of the overflow designator and passes
program control accordingly. If an overflow condition occurred on an arithmetic
instruction with the overflow designator set, the next instruction is skipped;
(P) + 2 » P and the overflow designator is cleared. If an overflow condition
did not occur on an arithmetic instruction with the overflow designator not

set, the next instruction is executed. K is ignored.

TEST NO OVERFLOW (TNO)

Operation: If overflow designator is not set (P) + 2 > P
If overflow designator is set (P) + 1> P

Execution Time: 1.00 usec,.

This instruction tests the condition of the overflow designator and passes
program control accordingly. If an overflow condition did not occur on an arith-
metic instruction with the overflow designator not set, the next instruction is
skipped; (P) + 2 - P, If an overflow condition did occur on an arithmetic in-
struction with the overflow designator set, the next instruction is executed;
(P) + 15 P, and clears the overflow designator,
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5054 TEST ODD PARITY (TOP)

Operation: If sum of ones in [(AU) (AL)]
is odd, (P)+ 2> P
If sum of ones in [(AU) (AL)]
is even, (P) + 1> P

Execution Time: 2.40 usec minimum (see NOTE)

The contents of AU are logically multiplied with the contents of AL and the
number of binary 1’s in the result is checked for parity. If the number of 1’s
is odd, the next instruction is skipped; (P) + 2 - P. If the number of 1’s is
even, the next instruction is executed; (P) + 1 > P, K is ignored.

The contents of AL and AU remain unchanged and in AL and AU,
(AU)¢ = (AU); and (AL); = (AL);

Example:

(AU) = 0000778 — Mask
(AL) = 127723g

LAU) (AL)} = 000023¢
Bit Sum = 3

Since the bit sum is odd, the next instruction is skipped.
NOTE:

IOM#0 is used in the execution of this instruction; therefore, the execution
time of this instruction is dependent upon queuing within the IOM.

5055 TEST EVEN PARITY (TEP)

Operation: If sum of ones in [(AU) (ALY
is even, (P)+ 2> P
If sum of ones in [(AU) (AL)]
is odd, (P)+ 1> P

Execution Time: 2.40 usec minimum.

The contents of AU are logically multiplied with the contents of AL and the
number of binary 1’s in the result is checked for parity. If the number of 1’s
is even, the next instruction is skipped; (P) + 2 » P. If the number of 1’s is
odd, the next instruction is executed; (P) + 1 » P. K is ignored.

The contents of AL and AU remain unchanged and in AL and AU,
(AU)¢ = (AU); and (AL)¢ = (AL),

NOTE:

IOM#0 is used in the execution of this instruction; therefore, the execution
time of this instruction is dependent upon queuing within the IOM.
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5056 STOP ON KEY SETTING (SK) — Privileged
Operation: Stop if keys designated by K are set.
Execution Time: 1.00 usec.

There are five stop keys on the UNIVAC 418-III maintenance panel and console
which, together with this instruction, permit external control of program stops.
Bits 4 through 0 of the K portion of this instruction correspond to stop keys

4 through 0 on the maintenance panel and console. For every bit in K4 g that
is set to 1, the corresponding stop key is examined. If any of the examined
keys are set, the c/a section stops. If K equals 0 or if all the examined keys
are not set, the next instruction is executed; (P) +1 - P. If Kg equals 1, the
state of K4_q is ignored and processing stops.

Example:

K = 01 (bit 0) stop if stop key 0 is set,

K = 02 (bit 1) stop if stop key 1 is set.

K = 04 (bit 2) stop if stop key 2 is set.

K = 10 (bit 3) stop if stop key 3 is set.

K = 20 (bit 4) stop if stop key 4 is set.

K = 40 (bit 5) stop unconditionally.

K = 03 (bits 1,0) stop if stop key 1 or 0 is set.

NOTES:

m All combinations of octal codes 00 through 77 are valid codes for K.

m This instruction is treated as a no operation while in guard mode.
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5060 ROUND A (RND)

5061

Operation: If (A) is positive and (ALy7) =1, (AU) + 1 » AL
If (A) is negative and (ALy7) =0, (AU) =1 > AL
If otherwise, (AU) » (AL)

Execution Time: 1.625 usec.

The purpose of this instruction is to round off double-length arithmetic results
to single-length. If AL contains a significant bit, the significant bit being 1
for positive numbers and 0 for negative numbers, the magnitude of the AU
portion of the double-length result is increased by 1 and the AL portion is
discarded. In all cases, whether rounding takes place or not, the contents of
AU replace the contents of AL. K is ignored.

(AU); = (AU)

The contents of AU remain unchanged and in AU.
The contents of AL are destroyed.

Example:

(A) = 120201 653375g
(AU) = 1202014
(AL); = 653375
(AL); - 1202024

NOTE:

If the contents of AU equal positive 377777g and the contents of AL{7 equal
1, or if the contents of AU equal negative 377777g and the contents of ALy
equal 0 and the ROUND A instruction is executed, overflow occurs and the
overflow designator is set. The state of the overflow designator is tested by
either the SKIP ON OVERFLOW instruction (f = 5052) or the SKIP ON NO
OVERFLOW instruction (f = 5053). The execution of either of these two in-
structions clears the overflow designator.

COMPLEMENT AL (CPL)
Operation: (AL) > AL
Execution Time: 1.00 usec.

The contents of AL are complemented and the result is placed in AL. K is
ignored.

NOTES:
m This instruction effects a bit-by-bit complement of the contents of AL.

m If the contents of AL are all 0’s, the result of the complement is all 0’s.
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5062 COMPLEMENT AU (CPU)
Operation: (AU) > AU
Execution Time: 1.00 usec.

The contents of AU are complemented and the result is placed in AU. K is
ignored.

NOTES:
m This instruction effects a bit-by-bit complement of the contents of AU.

m If the contents of AU are all zeros, the result of the complement is all
zeros.

5063 COMPLEMENT A (CPA)
Operation: (A) > A
Execution Time: 1.875 usec.

The contents of A are complemented and the result is placed in A. K is
ignored,

NOTES:
m This instruction effects a bit-by-bit complement of the contents of A.

m If the contents of A are all 0’s, the result of the complement is all 0’s,

5065 LOAD GUARD MODE (LGM) ~ Privileged

Operation: Load the lower and upper storage registers with ((P) + l)g_g
and ((P) + 1)17_9 and set guard mode designator active; (P) + 2
> P.

Execution Time: 1.75 usec.

5066 SET AUDIBLE ALARM (SAA) -~ Privileged

Execution Time: 1.00 usec.

This instruction initiates the console audible alarm. This alarm must be
manually reset with the audio reset switch on the console. K is ignored,
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5067

5070

ENABLE ESI INTERRUPTS (EEI) - Privileged

Operation: Remove ESI interrupt lockout.

Execution Time: 1.00 usec.

This instruction clears the ESI interrupt lockout designator which is set by

the generation of an ESI ‘‘hard’ interrupt. If the K portion of the instruction

is any octal code 00 through 17, IOM#0 is selected; and if the K portion is
any octal code 20 through 37, IOM#l is selected.
(P) = .
17 12 |11 615 0
f17-12 M11-6 Ks.0

NOTES:

m The IOM does not notify the arithmetic section of interrupts tabled while
the ESI interrupt lockout designator is set.

m After the execution of this instruction, the next ESI interrupt which is
received by the specified IOM generates a ‘‘hard’’ interrupt in addition to
being tabled.

® This instruction does not clear the interrupt lockout in the command/arith-
metic section but clears only the ESI interrupt lockout in the IOM specified
by the K portion of the instruction.

m ESI interrupts are inhibited for one instruction time following the execution
of this instruction.

BLOCK TRANSFER (BT)

Operation: If K #£ 0, (AU)-» (AL); (AU)+ 1 5> AU; (AL)+ 1 » AL.
The sequence is repeated K times.

Execution Time: (1.750 + 1.5 x number of words in block) usec.

This instruction transfers the number of words specified by the K portion of
the instruction from an initial address specified by the contents of AU to an
initial address specified by the contents of AL. The contents of AU equal
the source address and the contents of AL equal the destination address. The
contents of AU and AL are incremented by 1 with each word transferred.

NOTES:

@ The maximum number of words that can be transferred with a single instruc-
tion is limited by the K portion of the instruction, 77 octal words.

m If an interrupt is generated during the block transfer, it is not honored until
the completion of the BLOCK TRANSFER instruction.

m If K equals 0, no data is transferred, and the contents of AU and AL remain

unchanged.
(AU)¢ = (AU); and (AL)s = (AL);
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LOAD INDEX REGISTER POINTER (LIR)
Operation: Kg_ g - IRP
Execution Time: 2.50 usec.

The execution of this instruction causes the present contents of the B ‘“hard’’
register to be stored at the address specified by the present contents of IRP.
IRP is then loaded with the low-order three bits, bits 2 through 0, specified
by the K portion of the instruction. The contents of storage, specified by the
new contents of IRP, are loaded into B.

NOTES:

m The constant K is contained within the instruction and does not refer to an
address.

m IRP points to storage address 10g when it is loaded with 00g.

m The index registers, storage addresses Olg through 10g, may be loaded
during an initial load operation.

LOAD SPECIAL REGISTER (LSR)
Operation: y » SRg_
Execution Time: 1.00 usec.

The execution of this instruction causes the low-order six bits of the instruction,
specified by K, to replace the contents of the special register. The special register
is activated only if bit 4 is set, Bit 5 and bits 3 through 0 define the storage seg-
ment to be addressed.
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5074 DECIMAL TO BINARY CONVERSION (DB)
Operation: [(AUg.3,6.9,12.15)10 ~ [ALg gl
Execution Time: 7.735 usec.
This instruction causes a three-character BCD number, packed in a six-bit
field in AU, to be converted into a binary number. The resultant binary number
is the content of AL, The maximum decimal number to be converted must not
exceed [999] .
D1 D2 D3
XX NN NNXXNNNNXXNNNN AU OOOOOOOOOOOOOOOOOOAUf
XXXXXXXXXXXXXXXXXXALi OOOOOOOONNNNNNNNNNALf

17 10

9 0

D1, D2, D3 are assumed to be unbiased, positive BCD digits. XX bits are
ignored (D1 = MSC).

NOTES:

No test is made for invalid BCD characters; that is, greater than 9.

This instruction should be useful in program conversion of longer fields
by a convert, multiply by 10N, add, process.

In processors not equipped with this feature, convert commands are considered
a fault and generate a supervisor call interrupt.
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5075 BINARY TO DECIMAL CONVERSION (BD)

Operation: [ (ALg.)1p > [AUg3 6.9 12.15)10

Execution Time: 8.250 usec.

This instruction causes a binary number which must not exceed 999, to be
converted to BCD. The binary number contained in AL is converted to BCD
and is placed in AU in three six-bit characters. The first two bits of each
packed character are to be ignored and the next 4 bits contain the BCD code.
The most significant character appears at bits AUy, through AUq¢,.

0 000O0O

0O O|NNNNNNNNNN AL.

000O0O0OO

00000O0O0OODOO0O} AL

NOTES:

XX XXX XXXXXXXXXXXXX

D1 D2 D3
e et e, s s gt T, A ™SI,

X X NNNNXXNNNNXXNNNINN

AUy AU

m Larger binary numbers should be converted by a divide by 103, convert,

store sequence,

m In systems not equipped with this feature, the convert commands are con-
sidered a fault and generate a supervisor call interrupt.

AUl

AU

s s,
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ARITHMETIC COMMANDS
5060 RND Round A If (A) is positive and 1.625
(AL17)=1, AU +1-AL; If
(A) is negative and (AL17)=
0, (AU)—1-AL,; otherwise
(AU)-AL.
14 AL Add to Lower (AL)4-(Y)>»AL 1.50
15 AL* Add to Lower 1.50
16 ANL Add Negatively to Lower (AL)—(Y)> AL 1.50
17 ANL* Add Negatively to Lower 1.50
20 AA Add to A (AYH(Y=1,Y)>A 3.0
21 AA* Add to A 3.0
22 ANA Add Negatively to A (A)—(Y=1,Y)>A 3.0
23 ANA * Add Negatively to A 3.0
24 M Multiply (AL). (Y)> A 6-5@7\375@
25 e Multiply 6.5
o ' 7.375(2)
26 D Divide (AL)+(Y)»AL; Remainder>AU | 6.5
. 7.375@)
27 D* Divide .5@7 375
71 ALK Add to Lower A “‘Konstant’’ (AL)+ Z>AL 0
FLOATING-POINT ARITHMETIC COMMANDS
5002 ** FA Floating Point Add (A)+(Y=-1,Y)-A 4.35+x
5003 #* FS Floating Point Subtract (A)—(Y=1,Y)-A 4.35+x
5004 *#* FM Floating Point Multiply (A).(Y-=1,Y)>A 12.0
5005 ** FD Floating Point Divide (A)=(Y—=1,Y)»A 12.0
5006 ** FP Floating Point Pack Normalize (A),pack with 3.5+x
biased characteristic from (Y),
and store in A,
5007+# FU Floating Point Unpack Unpack A, leave mantissa 3.5
in A, Store characteristic in Y.
BINARY/DECIMAL CONVERSION COMMANDS
5074 DB Decimal-to-Binary Conversion (AU15__12' 9-6 3_0)» AL (Binary) 7.375
5075 BD Binary-to-Decimal Conversion |AL > (AU; 5-12, 96, 3~0) (Decimal) 8.250
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LOGICAL COMMANDS

51 OR Inclusive OR (AL) [I3 (Y)-AL 1.50

52 AND Logical AND (AL) (Y)»AL 1.50

53 XOR Exclusive OR (AL) (Y)-AL 1.50
5061 CPL Complement A Lower The complement of (AL)->AL 1.0
5062 CPU Complement A Upper The complement of (AU)-> AU 1.0
5063 CPA Complement A The complement of (A)-> A 1.875

TRANSFER COMMANDS

10 LU Load A Upper (Y)»AU 1.50

11 LU* Load A Upper 1.50

12 LL Load A Lower (Y)»AL 1.50

13 LL* Load A Lower 1.50

44 SL Store A Lower (AL)->Y 1.50

45 SL* Store A Lower 1.50

46 SU Store A Upper (AU)-Y 1.50

47 SU* Store A Upper 1.50

70 LLK Load A Lower with ‘‘Konstant” (| Z-AL 1.0

04 MSL Masked Selective Load (Yn)~AL for (AUy)=1 1.50

05 MSL* Masked Selective Load . 1.50

32 LB Load Index Register (Y)»IR 1.5

33 LB* Load Index Register 1.5

42 SB Store Index Register (IR)»Y 1.50

43 SB* Store Index Register 1.50

36 LBK Load Index Register with Z- IR 0.75

‘“Konstant’’
37 LBK* Load Index Register with 0.75
‘‘Konstant'’

74 SAD Store Address of A Lower (AL11—0)>>Y11 -0 3.0
5072 LIR Load Index Register Pointer Ky _o~IRP 2.5
5073 LSR Load Special Register Kg_ g~ SR 1.0

72 SIR Store Index Register Pointer (IRP)»Yo _go lfo((;lRELz?.,?: 3.0

If (IRP)=0,
000->Yg_3
75 SSR Store Special Register and (SR)>Yg5_g, 0-SRy 3.0
Inactivate

40 cY Clear Y 0-Y 1.50

41 Cy#* Clear Y 1.50
5070 BT Block Transfer Transfer K words from 1.750+1.5n

ADRpy~ADRAL
5017 SSD Store Special Designators (SD) » IAR+1 2.5
5020 LSD Load Special Designators (IAR+1) » SD 2.5
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SHIFT COMMANDS
5041 SRU Shift Right A Upper Shift AU right (END-OFF) 1 +x
K bit positions
5042 SRL Shift Right A Lower Shift AL right (END-OFF) 1+x
K bit positions
5043 SRA Shift Right A Shift A right (END-OFF) 1+x
K bit positions
5044 SCA Scale A Shift A left (END ARCUND) 2+x
K places or untii normalized
K less shift>00017g
5045 SLU Shift Left A Upper Shift AU left (END ARQUND) L+x
K bit positions
5046 SLL Shift Left A Lower Shift AL left (END AROUND)
K bit positions
5047 SLA Shift Left A Shift A left (END AROUND) 1+x
K bit positions
LOOP CONTROL COMMANDS
73 JBNZ Jump and Modify if Index If (IR)+0, (IR)—1->IR and 1.75
Register Non-Zero Y- 1AR
If (iIR)=0, (IAR) +1->1AR
56 TB Test B-Register for Equality If(IR)=Y, (IAR)+2-> IAR 2.5
IF(IRXAY,(IR)+1-+IR
57 T2 Test Any Location for Zero If(Y):0,(1AR)+2> IAR 2.25
H(Y)#0,(Y)-1»Y
COMPARE COMMANDS
02 CL Compare A Lower (AL): (Y) set CD accordingly 1.50
03 CL* Compare A Lower 1.50
06 CLM Compare A Lower Masked by [au) YSIRI7YN) 2.0
A Upper (v)l; set €D accordingly
07 CLM=* Compare A Lower Masked by 2.0
A Upper
COMPARISON JUMP COMMANDS (COMPARE DESIGNATOR SET)
60,61 JE Jump on Equal If CD equal condition set, 0.75
Y > IAR
62,63 JNE Jump on Not Equal If CD equal condition clear, 0.75
Y > 1AR
64,65 JNLS Jump on Not Less If CD not less than condition, 0.75
Y+ 1{AR
66,67 JLS Jump on Less If CD less than condition, 0.75

Y- IAR
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ARITHMETIC JUMP COMMANDS (COMPARE DESIGNATOR NOT SET)
60 Juz Jump on A Upper Zero If (AU)=0, Y~IAR 0.75
61 Lz Jump on A Lower Zero If (AL)=0, Y—IAR 0.75
62 JUNZ Jump on A Upper Non-Zero If (AU):40, Y-IAR 0.75
63 JLNZ Jump on A Lower Non-Zero If (AL)#O, Y-IlAR 0.75
64 JUP Jump on A Upper Positive If (AU) is positive, Y~ IAR 0.75
65 JLP Jump on A Lower Positive If (AL) is positive, Y- 1AR 0.75
66 JUN Jump on A Upper Negative If (AU) is negative, Y~ 1AR 0.75
67 JLN Jump on A Lower Negative If (AL) is negative, Y~ IAR 0.75
UNCONDITIONAL JUMP COMMANDS
34 J Jump Y > IAR 0.75
35 J* Jump 0.75
55 N Jump Indirect (Y16 —0)~1AR 1.50
30 SLJI Store Location and Jump (IAR)+ 1 Location in (Y); 2.25
Indirect (Y)+1 > IAR
31 SLJI* Store Lccation and Jump 2.25
Indirect
76 SLJ Store Location and Jump (IAR)+1-Y; Y+1-IAR 2.0
SKIP COMMANDS
5050 TK Test Keys Skip if keys designated by K 1.0
are set. (IAR)+2-1AR
5051 TNB Test No Borrow If borrow indicator off, 1.0
(iIAR)+ 2~ 1AR
5052 TOF Test Overflow If overfiow indicator on, 1.0
(IAR)+2- IAR
5053 TNO Test No Overflow If overflow indicator off, 1.0
(IAR)+2- AR
5054 TOP Test Odd Parity If sum of 1's in (AU) 2.4
(AL) is ODD, (IAR)+2-1IAR minimum
5055 TEP Test Even Parity If sum of 1's in (AU) XY 2.4
(AL) is EVEN, (IAR)+2~1AR minimum
EXECUTIVE COMMANDS (INTERRUPT CONTROL)
5024 WF1 Wait for Interrupt Stop C/A Unit (not 1/0) 1.0
5025 until Interrupt
5030
5031 } AAI Aliow All Interrupts Allow all Interrupts 1.0
5034
5035 PAI Prevent All Interrupts Prevent all Interrupts 1.0
54 EJI Enable Interrupts and (Y »1AR; enables 1.50
. 150
Jump Indirect Interrupts
5067 EEI Enable ESI Interrupt If K=0 tows ESI Interrupts 1.0

1OM #0; f K:208, allow ESI
Interrupts, 10M #1
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TIMING
OPERATION
CODE MNEMONIC INSTRUCTION DESCRIPTION IN i
SECONDS
EXECUTIVE COMMANDS (1/0)

5011 LIC Load Input.Channel Load 1/0 Channel K from 5.3
(IAR)+1 and (IAR)+2, initiate minimum
input; then (JAR)+3-> I1AR

5012 LOC Load Output Channel Same as LIC except that 5.3
output is initiated minimum

5013 LFC Load External Function Same as LIC except that 5.6

Channel - External Function is initiated minimum

5015 STIC Stop Input on Channel Stop input on Channel K 2.15

minimum

5016 STOC Stop Output on Channel Stop Output on Channel K 2.15

minimum

5021 TiC Test input on Channel If input Channel K idle, 1.0
(IAR}+-2-1AR

5022 T0C Test Output on Channel If Qutput Channel K idle, 1.0
(IAR)+2 > 1AR

5023 TFC Test External Function If External Function Channel 1.0

on Channel K idle, (IAR)+2- IAR
EXECUTIVE COMMANDS (STORAGE PROTECTION)

5065 LGM Load Guard Mode ((IAR)+1)17__9 - Upper Limit 1.75

(HAR)H)B_O > Lower Limit,

Guard Mode is set and

(IAR)+2 -+ IAR
EXECUTIVE COMMANDS (STOP)
5056 SK Stop on Key Settings Stop, if keys designated 1.0

(if not in Guard by K are set; if in Guard
Mode) Mode, (IAR) +1-1AR

EXECUTIVE COMMAND (SPECIAL)

5010 #* RS Read and Set (Y)>AL, 1-Yyy 2.5

5026 NOP No Operation 1.0

5066 SAA Set Audible Alarm 1.0

SUPERVISOR CALL COMMANDS
00 Supervisor Call 0.75
01 Supervisor Call 0.75
77 Supervisor Call 0.75

5000 Supervisor Call 1.0

5001 Supervisor Call 1.0

5077 Supervisor Call 1.0
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LLEGEND FOR INSTRUCTION REPERTOIRE
Subscripts specify bit positions in the register or quantity subscripted.
N represents each bit position.

* = To index an assembler instruction, prefix operand with *(asterisk). The assembler adds 1 to
octal operation code, or set 212 =1of IAR +1,

X = number of shifts p seconds
8
n = number of words in the block
* = IR-sensitive if 212 of IAR +1 is set to 1; indexing is indicated by prefixing the operand with an

asterisk (*).

AL = Lower accumulator

AU = Upper accumulator

A = Upper and lower accumulators acting as one register )
IR = The active index register

IAR = Instruction address register

CD = Compare designator

Y = On the left of the » symbol, the storage address in the low-order 12 bits of the instruction (bits

11~0); on the right of the > symbol, the storage location specified by that address.

K = The unsigned integer or bit configuration in the low-order 6 bits of the instruction (bits 5-0).

N

= The low-order 12 bits of the instruction, extended to 18 bits by repetition of bit 11 in bit positions
17~12, and treated as a constant in the range —3777 to +3777 octal.

—

= Contents of the register named in the parentheses; that is, (Y) = contents of Y.

¥

= Replaces the contents of
H = Compare algebraically the quantities on either side of this symbol.
ELIA = Exclusive OR
= Logical AND
= Logical OR
Multiplying numbers of like signs.

Dividing positive numbers.

OR]

®

@ Multiplying numbers of unlike signs.
®

@

Dividing numbers of unlike signs or negative signs.
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A sample of each operand type follows. To index an instruction in the assembly language,
prefix the operand with an asterisk. The assembler adds a 1 bit to the octal op-code of
single word instructions, or sets bit 12 of the second word of two-word instructions (op-

codes 5002 through 5010 and 5064).

LABEL OPERATION 4o OPERAND ‘0 COMMENTS w0 20
WL 0 e B e @ e s s Lt e ke b e e e s
WORK: oo MO e e Do e b e ei e g e b e e ]
TEMP oo  RES 0 s IO v e b b o oo b e v Lo v oo
e e Q10 FIXED, PRIINT. PART. N N !
FIX o WOy e FEXED POIINT PART, 1 1‘\ TN T B T N S R S N S R |
EXP e IO s i L SEXPONENT L s b s ats ot L a1
VALUE, o RES Lo 0 0800 0 e b oo b e e n v b e o i

vt b e Lo e v Lrcee o vl e o b e s e s e b v
F TSSO TN N U O S U O Y W N SO O T T VO Y N U Y S O S T T Y OO0 T G T U0 W IO Y B U0 S W Y T A B A S B BT

L e o WBK 0 e ROPERAND, 0 ] RTINS R S U S U AT TS S R
vt b e L ETEMP o L SINDEXED Y OPERAND Lo sl !
s AR s TN ey B xQEiEL&NMD. O SR T SO0 T S S T GO S W S IO O Pt ol
1.4 | B TR B ile,J JF IS S NN SO | ]wie’RIKA R U T SRS I' L ,J.YL lglP,lEJBLAINJPL Looa bt bl 4 ,i, N RS SO T R O T T l F T T T O R S S A |
S Py & [ U N W KSILLLl dodo Lo L ri’..l,wL RIS I RS S S ,L,l,',,L,J&,JQLP,LE,L&LA‘M..L,J.«K 8 N T SN S N & I R | S O N B § l lobod bbb d ot |
L b I8 $+2 ol Y CPERAND, b T TR S N VI SO SNT |
! b e T e e O e e Y @PERAND L e b e el et
P U TR T W T ST N SOV 00 YOO U VO S 0 O O N YO 0 N YU N0 T ST TN SO S Y S O S O S A U O OO SO SR OO A 00 S S OO A O SO0 ISR
TR TN T S O THU U T YtV S YO SO WU O O S FU T T T U TS T NS S T SO Y S U SN YT S Y N S O O B B O B R R A
1 Cac o b e e el JFLQLRA EACH _OF, THE FLOATING LEINT INSTRUCTIGONS 0
ity g 1o THE, ASSEMBLER GENERATES TwE, INES OF CO0E , . . ., . |
T O O S O N T O T T N DU YO .3 O SO S SO MY S S WO T S O O S S S S S S WO S SO H IS NN T S ST VAU SRR T I S0 B S ST S B A |
PO R SN TN R SRS NS IN | 5 § 'SR CIEIXe=d e e e e b
oot i e v e beb o o IEEX 1.,,1 e e e e e b s o o
it ai b i ER e BRP s e e s a o b ta v |
i vl S EA s VALME 1 COUNTENTS OF, VALME MUST BE ||
et st g e e s e b g e teaENG FLOAT EORMAT v o0
1. R U SO Y S Y T SO TGO T S U U IO YO T Y U O SO S W SO T O SO O T 0 U0 Y VU 0 S S S R A B B P O
TR T T T S U S GO S S U S Y SO N 0 TSN S A N T S VO SO SO S ST IA WAV S S S S U S WU A SR IOV S SO S AT R R
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