REPEAT COMMANDS

Two command words are required to initiate and to
set a limit on a repeat command operation. The first
word consists of an operation code, octal 013, and the
initial address of the block. When using a multiple-
access command, the B in all four addressing modes
is the location at which the operation will begin. In
preparing B, a number format is used, and floating-
point arithmetic is performed. The final operand B
will be shifted to a zero exponent and bit positions 15
through 41 will be made zero before the operations
are performed. The remaining 15 bits, 0 through 14,
are used as the location B. This is identical with the
Putaway command addressing modes. For example,
in mode 3, the addressing assembly would proceed
like this:

If 40 is stored in location 00030 = F,
35 is stored in location 00040,
the Operand Assembly register
contains 0,
and the Index field contains 0,
then
B=((OA)+F)+ @)=
(0 + (00030) + 0) = (+00040) = 35

 The Repeat command will begin operation at location
00035. The contents of any location B in a repeated
command will be referred to as operand B.

The second word designates the operation to be re-
peated and gives the upper limit N on the block length
desired. N is held in integer form in the F number field
of the second word. The numbers operated on by a
Repeat command can be Single or Double preci-
sion. Therefore, the block length N is a count of the
numbers, Single and Double, which are brought
from memory, not a count of addresses in the block.
(Note: A block length of N=— 10 will produce a block
length of 77777, and should not be used.)

REPEAT COMMAND FORMAT

FIRST WORD
Mode | Fiald
Flags Op Code F Field

013

130292827 262524 2322212019 181716151413 421110 9 8 7 & 5 4 3 2 1 0O

SECOND WORD

Block Length N

3 309WITIHEBAWABIALNWIHIBITIEISMIBIIZIIING BT 65432 10

The operation to be repeated is completely specified
in the most significant five bits (bits 23 through 27) in
the operation code field of the second command word.
Therefore, bit positions 21 and 22 are ignored in the
operation of any repeated command. Any one of the
Non-numeric, Non-numeric Test, Add-Subtract, and
Add-Subtract Test commands can be repeated. Any
other operation code which has a bit pattern identical
with any of the above in the last five bit positions, but
different in the first two bit positions (21, 22), will be
taken as one of the repeatable commands; and the
computer will not be aware of this error. Also, bits 28
through 31 and the I field (bits 15 through 20) of the
second word will be ignored by the repeat operation.

Before the execution of a repeated command, the
following indicators in the Interrupt Request register
should be in the OFF state:

Operand flag indicators (bit positions 12
through 9)
Overflow indicator IR8 (bit position 8)
Illegal address indicator TR0 (bit position 0)
(see Interrupt Request, page 11)

If any of the above indicators are turned on, the
repeat operation is terminated and an interrogation
of “Control” and then of all the interrupt request in-
dicators occurs.

If Control is OFF (contains a zero bit), computation
continues at the location contained in the Next Com-
mand (NC) register.

If Control is ON (contains a one bit), the contents of
the Next Command register are marked in location 64
and the program continues at location 65 at the start
of the Interrupt Service Routine.

If the operation is terminated by the set limit or by
the function of a test as in a repeat test command,
the interrupt request indicators are interrogated, if
required, as outlined on page 12.
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The order of priority of repeat command terminations
is as follows:

Repeat Add-Subtract and Non-numeric
Commands

1. Any program fault interrupt

2. An enabled flag or the completion of the
block length

Repeat Add-Subtract Test and Non-numeric Test
Commands

1. Any program fault interrupt
2. A result of the test

3. An enabled flag or the completion of the
block length

When using the repeated Non-numeric commands
and the repeated Non-numeric Test commands, the
word in location B will be used in the Logic format
with all four addressing modes. When using the
repeated Add-Subtract commands and the repeated
Add-Subtract Test commands, the word in location B
will be used in a number format with all four
addressing modes.

The repeated commands function in the same man-
ner as those commands not repeated, except where
explicitly stated otherwise.

Example

Consider:
Repeated Add command
Use a block length of N equal to 3
Use addressing mode 1

Use data flags equal to 0 in all words in
the block

Use command flags equal to zero
Use the following:

Contents of the accumulator equal to
25x 8°

Contents of the Operand Assembly
register equal to 0

Contents of the Index field equal to 0

32

Starting address equal to 1100

Contents of location 1100 equal to 3100.0

Contents of location 3100 equal to 5.0

Contents of location 3101 equal to 0

Contents of location 3102 equal to 1000
The octal code for the first command is 013

The octal code for the ADD command is 045

Therefore, the commands will have the following

form:
Mode | Field
Flags Op Code F Field
6D 1 013 1] 1100
3130292027 262524232221 20191817 16151413 121110 9 B 7 6 5 4 3 2 1 O
Op Code Block Length
045 3

130792827 2645 24 232221201918 17 16151413 121110 9 8 7 6 5 4 3 2 1 0

These commands will:
Assemble the starting location B, which will be

B=(OA) + (F) + (I) = 0 + (1100) + 0 = 3100;

Add the contents of the accumulator to the sum
of the contents of the locations in the block; and

Place the final results in the accumulator, namely,
(Acc) = 25 x 8% + 5.0 + 0+ 1000.0 = 26005.0

Note
In this section the mnemonic codes of the re-
peated commands are given as a single four-
lettered set. This single mnemonic set represents
the two machine commands necessary to repeat
an operation.

For example, the mnemonic code of the repeated
add commoand above is RADD and represents
the two machine commands — octal 013 and
octal 045 —in the repeat command format.



REPEAT ADD-SUBTRACT COMMANDS

RCLA 013 Repeat
005 Clear and Add

B,— (Acc)

The first operand B with an enabled flag is placed in
the accumulator. If the Control switch is ON, the Next
Commocnd address is marked in location 64. The
corresponding data flag bit in the Interrupt Request
register is made a one, Control is turned OFF and the
command in location 65 is executed.

If no enabled flag is encountered, the last operand B
in the block is placed in the accumulator and the Next
Command in sequence is executed.

If any other interrupt request is encountered, the

search is terminated as shown in Table 3, page 34.

RCLS 013 Repeat
025 Clear and Subtract

—B;—(Acc)

The first operand B with an enabled flag is placed in
the accumulator with its sign reversed. If the Control
switch is ON, the Next Command address is marked
in location 64. The corresponding data flag bit in the
Interrupt Request register is made a one, Control
is turned OFF and the command in location 65 is
executed.

If no enabled flag is encountered, the last operand B
in the block is placed in the accumulator with its sign
reversed and the Next Command in sequence is
executed.

If any other interrupt request is encountered, the

search is terminated as shown in Table 3, page 34.

RADD 013 Repeat Add
045

(Acc) 4 =B— (Acc)

All of the operands B in the block are added to the
contents of the accumulator and the sum is placed in
the accumulator. The Next Command in sequence is
executed.

If an enabled flag or any other interrupt request
is encountered, see Table 3, page 34, for the opera-
tion of the command.

RSUB 013 Repeat Subtract
065

(Acc) — =B— (Acc)

All of the operands B in the block are subtracted
from the contents of the accumulator and the dif-
ference is placed in the accumulator. The Next Com-
mand in sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 3, page 34, for the operation
of the command.

RSUN 013 Repeat (—1)'[(Acc) — B, 4B, — .. .]—(Acc)
125 Subtract or (— 1)*[(Acc)-+- = ( — 1)"(B,)]— (Acc)
and Negate
The contents of the accumulator are subtracted from
the first operand B. This difference is placed in the
accumulator. The new contents of the accumulator
are subtracted from the second operand B. This dif-
ference is placed in the accumulator. This procedure
continues through the last operand B in the block.
The Next Command in sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 3, page 34, for the operation
of the command.

RADN 013 Repeat
105 Add and Negate
(—1)'[(Acc)4-B, —B....]—>(Acc)
or (— 1)'[(Acc) — =(— 1)' B;]—(Acc)
The contents of the accumulator are added to the
first operand B. This sum with its sign reversed is
placed in the accumulator. The new contents of the
accumulator are added to the second operand B.
This sum with its sign reversed is placed in the
accumulator. This procedure continues through the
last operand B in the block. The Next Command in
sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 3, page 34, for the operation
of the command.

RADA 013 Repeat Add and take Absolute value

045 |...[[(Acc)+4-By|+By.. . 4 B.|—(Acc)
The first operand B is added to the contents of the
accumulator. The absolute value of this sum is
placed in the accumulator. The new contents of the
accumulator are added to the second operand B.
The absolute value of this sum is placed in the
accumulator. This procedure continues through the
last operand B in the block. The Next Command in
sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 3, page 34, for the operation
of the command.

RSUA 013 Repeat Subtract and take Absolute value
165 |...ll(Acc) — B,| — B,| —B|... — B,|—(Acc)
The first operand B is subtracted from the contents

of the accumulator. The absolute value of this dif-
ference is placed in the accumulator. The second
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operand B is subtracted from the new contents of
the accumulator. This procedure continues through
the last operand B in the block. The Next Command
in sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 3 below, for the operation
of the command.

REPEAT ADD-SUBTRACT INTERRUPTS

Condition Control OFF Control ON
Encountered
Flagged Ignored Ignored
Operand
(not enabled)
Flagged 1->IR90rIR1I0 1—IR9 or IRI0
Operand f (TL)— (Acc) f (TL)— (Acc)
(enabled) Resume at (NC) Mark (NC) in
location 64
Go to location 65
Control turned OFF
Illegal 1—1IR0 1-1R0
Address f(TL—1)—(Acc) f(TL—1)— (Acc)
Resume at (NC) Mark (NCin
location 64
Go to location 65
Control turned OFF
Exponent 1—IR8 1—1IR8
Overflow f (TL)— (Acc) f (TL)— (Acc)
Resume at (NC) Mark (NC) in
location 64
Go to location 65

Control turned OFF

TL: the Terminating Location which is the address
of the operand B that terminated the Repeat
command.

f(TL): the result of the function of the Repeat com-
mand operating on all of the operands B up
through the operand at Location TL.

(NC): contents of the Next Command address register.
Control: the first bit position of the Enable register.
IRn: bit number n of the Interrupt Request register.

Condition Encountered: this condition encountered
during processing of data block.

TABLE 3
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EXPLANATION OF TABLE 3

If a flagged operand B is encountered, the flag is
ignored if it is not enabled in the Enable register.

If a flagged operand B (enabled) is encountered
when Control is OFF, a one is placed in the Interrupt
Request register in the data flag bit position which
corresponds to the enabling bit in the Enable register.
The result of the command function operating through
location TL is placed in the accumulator and the
Next Command in sequence is executed. The en-
abling flag must be a data flag.

If a flagged operand B (enabled) is encountered
when Control is ON, a one is placed in the Interrupt
Request register in the data flag bit position which
corresponds to the enabling bit in the Enable register.
The result of the command function operating through
location TL is placed in the accumulator, the Next
Command address is marked in location 64, Control
is turned OFF and the command in location 65 is
executed.

If an illegal address is encountered when Control is
OFF, a one is placed in bit number zero of the
Interrupt Request register, the result of the command
function operating through location TL—1 is placed
in the accumulator and the Next Command in se-
quence is executed.

If an illegal address is encountered when Control
is ON, a one is placed in bit number zero of the
Interrupt Request register, the result of the command
function operating through location TL—1 is placed
in the accumulator, the Next Command address is
marked in location 64, Control is turned OFF and
the command in location 65 is executed.

If an exponent overflow is encountered when Con-
trol is OFF, a one is placed in bit number eight of
the Interrupt Request register, the result of the com-
mand function operating on TL is placed in the
accumulator and the Next Command in sequence
is executed.

If an exponent overflow is encountered when Con-
trol is ON, a one is placed in bit number eight of
the Interrupt Request register, the result of the com-
mand function operating on TL is placed in the
accumulator, the Next Command address is marked
in location 64, Control is turned OFF and the com-
mand in location 65 is executed.



REPEAT ADD-SUBTRACT TEST COMMANDS

RFOP 013 Repeat if
001 Operand
Plus

IfB=0,TL+ 1— (Acc)

A search is made for the first non-positive operand
B. If a non-positive operand B is encountered, an
address one greater than the address of B is placed
in the accumulator. The Next Command in sequence
is skipped and the following command is executed.

If a non-positive operand B is not encountered, an
address one greater than the address of the last
operand in the block is placed in the accumulator.
The Next Command in sequence is executed.

If any flagged operand or other interrupt request is
encountered, the search is terminated as shown in
Table 4, page 36.

RFOM 013 Repeat if
021 Operand
Minus

fFB=0,TL 41— (Acc)

A search is made for the first non-negative operand
B.

If a non-negative operand B is encountered, an
address one greater than the address of B is placed
in the accumulator. The Next Command in sequence
is skipped and the following command is executed.

If a non-negative operand B is not encountered, an
address one greater than the address of the last
operand in the block is placed in the accumulator.
The Next Command in sequence is executed.

If any flagged operand or other interrupt request is
encountered, the search is terminated as shown in
Table 4, page 36.

RFSP 013 Repeat if
041 Sum Plus

If (Acc) - B =0, TL - 1 — (Acc)

A search is made for the first operand B, which,
when added to the contents of the accumulator, will
produce a sum that is less than or equal to zero.

If such an operand B is encountered, an address
one greater than the address of B is placed in the
accumulator. The Next Command in sequence is
skipped and the following command is executed.

If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed.

If amy flagged operand or other interrupt request is
encountered, the search is terminated as shown in
Table 4, page 36.

RFLO 013 Repeatif Less
121 than Operand

If B > (Acc), TL+ 1— (Acc)

A search is made for the first operand B which is
greater than or equal to the contents of the accu-
mulator.

If such an operand B is encountered, an address one
greater than the address of B is placed in the accu-
mulator. The Next Command in sequence is skipped
and the following command is executed.

If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed.

If any flagged operand or other interrupt request
is encountered, the search is terminated as shown
in Table 4, page 36.

RFGO 013 Repeat if Greater
061 than Operand

If B = (Acc), TL - 1 — (Acc)

A search is made for the first operand B which is
less than or equal to the contents of the accumulator.

If such an operand B is encountered, an address one
greater than the address of B is placed in the accu-
mulator. The Next Command in sequence is skipped
and the following command is executed.

If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed.

If any flagged operand or other interrupt request
is encountered, the search is terminated as shown
in Table 4, page 36.
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RFSM 013 Repeat if
101  Sum Minus

If — [(Acc) + BI==0,
TL + 1 — (Acc)

A search is made for the first operand B which,
when added to the contents of the accumulator and
the sign of the sum is reversed, will produce a result
that is less than or equal to zero.

If such an operand B is encountered, an address
one greater than the address of B is placed in the
accumulator. The Next Command in sequence is
skipped and the following command is executed.

If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed.

If any flagged operand or other interrupt request
is encountered, the search is terminated as shown
in Table 4.

RFSN 013 Repeat if
141  Sum Nonzero

If —B = (Acc), TL+4-1— (Acc)

A search is made for the address of the first operand
B which is equal to the contents of the accumulator
with its sign reversed. If such an operand B is en-
countered, an address one greater than the address
of B is placed in the accumulator. The Next Com-
mand in sequence is skipped and the following
command is executed.

If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed in the accumulator.

It any flagged operand or other interrupt request
is encountered, the search is terminated as shown
in Table 4.

RFUO 013 Repeatif
161 Unegual to
Operand

If B = (Acc), TL+ 1—(Acc)

A search is made for the first operand B which is
equal to the contents of the accumulator.

If such an operand B is encountered, an address one
greater than the address of B is placed in the accu-
mulator. The Next Command in sequence is skipped
and the following command is executed.
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If no such operand B is encountered, an address one
greater than the address of the last operand in the
block is placed in the accumulator. The Next Com-
mand in sequence is executed.

If any flagged operand or other interrupt request

is encountered, the search is terminated as shown
in Table 4.

REPEAT ADD-SUBTRACT TEST INTERRUPTS

Condition

Encountered Control OFF Control ON

Flagged Ionored Ignored

Operand B

(not enabled)

Flagged 1—IR9 or IR10 1—IR9 or IR10

Operand B TL + 1 —(Acc) TL + 1 =(Acc)

(enabled) Go to (NC) Mark (NC) in
Location 64
Go to location 65
Control turned OFF

llegal 1 —IR0 1 —IR0

Address TL —(Acc) TL —(Acc)

Go to (NC) Mark (NC) in

Location 64
Go to location 65
Control turned OFF

Exponent 1—IR8 1 —IR8

Overflow TL —(Acc) TL —(Acc)

Go to (NC) Mark (NC) in

Location 64
Go to location 65
Control turned OFF

TL: the Terminating Location which is the address of
operand B that terminates the Repeat command

(NC): contents of the Next Commond address register
Control: the first bit position of the Enable register

IRn: bit number n of the Interrupt Request register

Condition Encountered: this condition encountered dur-
ing processing of data block

TABLE 4



EXPLANATION OF TABLE 4

If a flagged operand B is encountered, the flag is
ignored if it is not enabled in the Enable register.

If a flagged operand B (enabled) is encountered when
Control is OFF, a one is placed in the Interrupt Re-
quest register in the data flag bit position which cor-
responds to the enabling bit in the Enable register.
An address one greater than the address of the flag-
ged operand is placed in the accumulator and the
Next Command in sequence is executed. The en-
abling flag must be a data flag.

If a flagged operand B (enabled) is encountered when
Control is ON, a one bit is placed in the Interrupt
Request register in the data flag bit position which
corresponds to the enabling bit in the Enable register.
An address one greater than the address of the flag-
ged operand is placed in the accumulator, the Next
Command address is marked in location 64, Control
is turned OFF and the command in location 65 is
executed.

If an illegal address is encountered when Control is

OFF, a one is placed in bit number zero of the Inter-
rupt Request register, the address is placed in the
accumulator and the Next Command in sequence is
executed.

If an illegal address is encountered when Control is
ON, a one is placed in bit number zero of the Interrupt
Request register, the address is placed in the accumu-
lator, the Next Command address is marked in loca-
tion 64, Control is turned OFF and the command in
location 65 is executed.

If on exponent overflow is encountered when Control
is OFF, a one is placed in bit number eight of the
Interrupt Request register, the address of the interrupt-
ing operand is placed in the accumulator and the Next
Command in sequence is executed.

If an exponent overflow is encountered when Control
is ON, a one is placed in bit number eight of the
Interrupt Request register, the address of the inter-
rupting operand is placed in the accumulator, the
Next Command address is marked in location 64,
Control is tumed OFF and the command in location
65 is executed.
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REPEAT NON-NUMERIC COMMANDS

Each operand B in this section will be assembled in
Logic form as follows:

The entire 32 bits in location B are placed in the
least significant 32 bit positions of the Operand
Assembly register (or Accumulator).

Bit positions 32 through 41 of the Operand As-
sembly register (or Accumulator) are made zero.

The sign in the Operand Assembly register (or
Accumulator) is made positive.

The exponent in the Operand Assembly register
(or Accumulator) is made a positive zero.

(See page 18 for more explanation of this form.)

RCAL 013 Repeat Clear and
015 Add Logic word

a1(B)o—> 54(Acc)s,
0— ..(Acce),

The contents of the first location B which contains an
enabled Logic flag are placed in the accumulator in
Logic form. If the Control switch is ON, the Next Com-
mand address is marked in location 64, the corre-
sponding Logic flag bit in the Interrupt Request reg-
ister is made a one, Control is tumed OFF and the
command in location 65 is executed.

If no enabled flag is encountered, the contents of the
last location in the block are placed in the accumu-
lator in Logic form (page 18). The Next Command in
sequence is executed.

If any other interrupt request is encountered, the
search is terminated as shown in Table 5, page 39.

RCCL 013 Repeat Clear and add
035 Complement of
Logic word

.'n{B_}n_) si(Acc), ’
0— ,.(Acc),

The complement of the contents of the first location B
which contains an enabled Logic flag is placed in the
accumulator in Logic form. If the Control switch is
ON, the Next Command address is marked in location
64, the corresponding Logic flag bit in the Interrupt
Request register is made a one, Control is turned OFF
and the command in location 65 is executed.

If no enabled flag is encountered, the complement of
the contents of the last location in the block is placed
in the accumulator in Logic form. The Next Command
in sequence is executed.

If any other interrupt request is encountered, the
search is terminated as shown in Table 5, page 39.
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RADL 013 RepeatAdd
055 Logic word

As each operand B in the block is encountered, it is
assembled in Logic form. All of the operands B in the
block are added to the contents of the accumulator.
The first 32 bits of the sum are placed in the accumu-
lator and bits 32 through 41 are made zero. The Next
Command in sequence is executed.

ai(Acc) -+ 2B+ n)— 31(Acc)0 '
0— ,.(AcC)s.

If an enabled flag or any other interrupt request is
encountered,see Table 5, page 39, for the operation
of the commands.

RSUL 013 Repeat Subtract  ,,(Acc)—3(B+-n)— s (Acc),,

075 Logic word 0— ,:(Acc);.
As each operand B in the block is encountered, it is
assembled in Logic form (page 18). All of the operands
B in the block are subtracted from the contents of
the accumulator. The first 32 bits of the difference
are placed in the accumulator and bits 32 through
41 are made zero. The Next Command in sequence
is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 5, page 39 for the operation
of the command.

REXL 013 Repeat Extract with
115 Logic word

a1[(Ace)AB,AB; A. . .AB,],— ai(Acc), ,0— s (AcC);.
As each operand B in the block is encountered, it
is assembled in Logic form (page 18). The contents
of the accumulator are shifted to zero exponent and
any digits shifted out of the accumulator are trun-
cated. The first operand B is extracted from the con-
tents of the accumulator. The result is placed in the
accumulator. The second operand B is extracted
from the new contents of the accumulator. The re-
sult is placed in the accumulator. This procedure
continues through the last operand B in the block.
The sign of the original contents of the accumulator
is retained. The Next Command in sequence is exe-
cuted.

If an enabled flag or any other interrupt request is
encountered, see Table 5, page 39, for the operation
of the command.

RECL 013 Repeat Extract with Complement of
135 Logic word
[(Acc)AB,AB. A . . AB, )= s(AcC), , 0—> (Ace)s
As each operand B in the block is encountered, it
is assembled in Logic form. The contents of the ac-
cumulator are shifted to zero exponent and any
digits shifted out of the accumulator are truncated.



The complement of the first operand B is extracted
from the contents of the accumulator. The result is
placed in the accumulator. The complement of the
second operand B is extracted from the new con-
tents of the accumulator. The result is placed in the
accumulator. This procedure continues through the
last operand B in the block. The sign of the original
contents of the accumulator is retained. The Next
Command in sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 5 for the operation of the
command.

RUNL 013 Repeat Unite with
155 Logic word
w[(Acc) VB, VB.V...VB,]s— ailAce)y, 0— 4, (Ace)s,

As each operand B in the block is encountered, it
is assembled in Logic form (page 18). The contents
of the accumulator are shifted to zero exponent and
any digits shifted out of the accumulator are trun-
cated. The first operand B is united with the con-
tents of the accumulator. The result is placed in the
accumulator. The second operand B is united with
the new contents of the accumulator. The result is
placed in the accumulator. This procedure continues
through the last operand B in the block. The sign of
the original contents of the accumulator is retained.
The Next Command in sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 5 for the operation of the
command.

RUCL 013 Repeat Unite with
175 Complement of
Logic word

w[(Acc) VB,VB.V ...V B,Jo—> si(Acc)y, 0— 4(Acc)s.

As each operand B in the block is encountered, it
is assembled in Logic form. The contents of the
accumulator are shifted to zero exponent and any
digits shifted out of the accumulator are truncated.
The complement of the first operand B is united with
the contents of the accumulator. The result is placed
in the accumulator. The complement of the second
operand B is united with the new contents of the
accumulator. The result is placed in the accumulator.
This procedure continues through the last operand B
in the block. The sign of the original contents of the
accumulator is retained. The Next Command is
sequence is executed.

If an enabled flag or any other interrupt request is
encountered, see Table 5 for the operation of the
command.

REPEAT NON-NUMERIC INTERRUPTS

Condition Control OFF Control ON
Encountered
Flagged Ignored Ignored
Operand B
(Not enabled)
Flagged 1—-1R11 or IR12 1—IR11 or IRI2
Operand B | f(TL)—, (Acc), , HTL)—, (Acc),
(Enabled) Resume at (NC) Mark (NC) in
location 64
Go to location 65
Control
turned OFF
Illegal 1-IRO 1—-1RO
Address 3E(TL—1)g—>3(Acc) alf{n_l)u—*altﬂc‘:)a
Resume at (NC) Mark (NC) in
location 64
Go to location 65
Control
turned OFF
Exponent Not Possible
Overflow

TL: The Terminating Location which is the address
of operand B that terminates the Repeat com-
mand.

,(TL),: the least significant 32 bits of the result of
the function of the Repeat command operating
on all of the operands B up through the operand
in location TL.

(NC): contents of the Next Command address reg-
ister

Control: the first bit position of the Enable register

IBRn: bit number n of the Interrupt Request register

Condition Encountered: this condition encountered
during processing of data block.

TABLE 5

EXPLANATION OF TABLE 5

If a flagged operand B is encountered, the flag is
ignored if it is not enabled in the Enable register.

If a flagged operand B (enabled) is encountered
when Control is OFF, a one is placed in the Interrupt
Request register in the Logic flag bit position which
corresponds to the enabling bit in the Enable register.
The result of the command function operating on
TL is placed in the accumulator and the Next Com-
mand in sequence is executed. The enabling flag
must be a Logic flag.
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If a flagged operand B (enabled) is encountered
when Control is ON, a one is placed in the Interrupt
Request register in the Logic flag bit position which
corresponds to the enabling bit in the Enable register.
The result of the command function operating on TL
is placed in the accumulator, the Next Command
address is marked in location 64, Control is turned
OFF and the command in location 65 is executed.

If an illegal address is encountered when control is
OFF, a one is placed in bit number zero of the Inter-
rupt Request register, the result of the command
function operating on TL —1 is placed in the accumu-
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lator and the Next Command in sequence is exe-
cuted.

If an illegal address is encountered when Control
is ON, a one is placed in bit number zero of the
Interrupt Request register, the result of the command
function operating on TL—1 is placed in the accu-
mulator, the Next Command address is marked in
location 64, Control is turned OFF and the command
in location 65 is executed.

An Exponent Overflow is not possible with a Repeat
Non-numeric command.



REPEAT NON-NUMERIC TEST COMMANDS

RIOZ 013 Repeat If
011 Operand Zero

If .1(B)y 540,
then TL 41— (Acc)

A search is made for the first non-zero operand B.

As each operand B in the block is encountered, it is
assembled in Logic form (page 38).

If a non-zero operand B is encountered, an address
one greater than the address of B is placed in the
accumulator. The Next Command in sequence is
skipped and the following command is executed.

If a non-zero operand B is not encountered, an ad-
dress one greater than the address of the last oper-
and in the block is placed in the accumulator. The
Next Command in sequence is executed.

If any Logic flagged operand or other interrupt re-
quest is encountered, the search is terminated as
shown in Table 6, page 43.

RICZ 013 RepeatIf
031 Complement Zero

If ,,B, 520,
then TL+ 1— (Acc)

A search is made for the first operand B which is
not all ones.

As each operand B in the block is encountered, it is
assembled in Logic form.

If an operand B is encountered which is not all ones,
an address one greater than the address of B is
placed in the accumulator. The Next Command in
sequence is skipped and the following command is
executed.

If every operand B encountered is all ones, an ad-
dress one greater than the address of last operand
B in the block is placed in the accumulator. The
Next Command in sequence is executed.

If any Logic flagged operand or other interrupt re-
quest is encountered, the search is terminated as
shown in Table 6, page 43.

RISN 013 Repeat If
051 Sum Nonzero

If 5B+ (Acc), =0,
then TL-+ 1— (Acc)

A search is made for the first operand B which,
when added to the contents of the accumulator, is
equal to zero.

As each operand B in the block is encountered, it is
assembled in Logic form.

If an operand B is encountered which, when added
to the contents of the accumulator, is equal to zero,
an address one greater than the address of B is
placed in the accumulator, The Next Command in
sequence is skipped and the following command
is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

If any Logic flagged operand or other interrupt re-
quest is encountered, the search is terminated as
shown in Table 6, page 43.

RIUO 013 Repeat If logic word
071 Unequal to Operand

If 3;(ACCJ == Bn = 0;
then TL 41— (Acc)

A search is made for the first operand B which, when
subtracted from the contents of the accumulator, is
equal to zero.

As each operand B in the block is encountered, it is
assembled in Logic form (page 38).

If an operand B is encountered which, when sub-
tracted from the contents of the accumulator, is
equal to zero, an address one greater than the
address of B is placed in the accumulator. The Next
Command in sequence is skipped and the following
command is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

It any Logic flagged operand or other interrupt re-
quest is encountered, the search is terminated as
shown in Table 6, page 43.

RIEZ 013 RepeatIf
111 Extraction Zero

If .,BA(Acc), =20,
then TL4- 1— (Acc)

A search is made for the first operand B which has
a one in any of the bit positions indicated by « one
in the accumulator.
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As each operand B in the block is encountered, it is
assembled in Logic form. The contents of the accu-
mulator are shifted to zero exponent and any digits
shifted out of the accumulator are truncated. Bit posi-
tions 32 through 41 of the accumulator are then set
to zero.

If an operand B is encountered which has a one
in any of the bit positions indicated by a one in
the accumulator, an address one greater than the
address of B is placed in the accumulator. The Next
Command in sequence is skipped and the following
command is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

If any Logic flagged operand or other interrupt
request is encountered, the search is terminated as
shown in Table 6, page 43.

RIEC 013 Repeat If Extraction
131 with Complement zero

” 3 :EA\{ACC}O :’;é G!
then TL+ 1—(Acc)

A search is made for the first operand B which has
a zero in any of the bit positions indicated by a one
in the accumulator.

As each operand B in the block is encountered, it is
assembled in Logic form (page 38). The contents of
the accumulator are shifted to zero exponent and
any digits shifted out of the accumulator are trun-
cated. Bit positions 32 through 41 of the accumulator
are then set to zero.

If an operand B is encountered which has a zero in
any of the bit positions indicated by a one in the
accumulator, an address one greater than the ad-
dress of B is placed in the accumulator. The Next
Command in sequence is skipped and the following
command is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

If a Logic flagged operand or other interrupt request
is encountered, the search is terminated as shown in
Table B, page 43.
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RIUZ 013 RepeatIf
151 Union Zero

If ;xB V (Acc)y 20,
then TL4- 1— (Acc)

This command unites the contents of the accumulator
with each operand B and tests this union for a “one"
in any position.

As each operand B in the block is encountered, it is
assembled in Logic form. The contents of the accu-
mulator are shifted to zero exponent and any digits
shifted out of the accumulator are truncated. Bit
positions 32 through 41 of the accumulator are set
to zero.

If an operand B is encountered, which, when united
with the contents of the accumulator, has a “one” in
any bit position, an address one greater than the
address of B is placed in the accumulator. The Next
Command in sequence is skipped and the following
command is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

If a Logic flagged operand or other interrupt request
is encountered, the search is terminated as shown in
Table 6, page 43.

If ,B'V (Acc), 40,
then TL 41— (Acc)

RIUC 013 Repeat If Union
171 with Complement zero

This command unites the contents of the accumu-
lator with the complement of each operand B and
tests this union for a one in any position.

As each operand B in the block is encountered, it
is assembled in Logic form (page 38). The contents
of the accumulator are shifted to zero exponent and
any digits shifted out of the accumulator are trun-
cated. Bit positions 32 through 41 of the accumulator
are set to zero.

If the contents of the accumulator contain a one
in any bit position, an address one greater than the
address of the first operand B is placed in the accu-
mulator. The Next Command is skipped and the
following command is executed.



If an operand B is encountered, which has a zero
in any of the 32 bit positions, an address one greater
than the address of B is placed in the accumulator.
The Next Command in sequence is skipped and the
following command is executed.

If such an operand B is not encountered, an address
one greater than the address of the last operand B
in the block is placed in the accumulator. The Next
Command in sequence is executed.

If any Logic flagged operand or other interrupt re-

quest is encountered, the search is terminated as
shown in Table 6 below.

REPEAT NON-NUMERIC TEST INTERRUPTS

Condition Control OFF Control ON
Encountered
Flagged Ignored Ignored
Operand B
(not enabled)
Flagged 1—1IRllorIR12 1- IR1lorIRI2
Operand B TL+1— (Ace) TL+1- (Acc)
(enabled) Go to (NC) Mark NC in
location 64
Go to location 65
Control turned OFF
Illegal 1—-IRO 1- IRO
Address TL — (Acc) TL — (Acc)
Go to (NC) Mark NC in
location 64
Control turned OFF
Exponent Not Possible
Overflow

TL: the Terminating Location which is the address of
the operand B that terminates the Repeat

(NC): contents of Next Command address register
Control: the first bit position of the Enable register
IRn: bit number n of the Interrupt Request register

Condition Encountered: this condition encountered
during processing of data block

TABLE 6

EXPLANATION OF TABLE 6

If a flagged operand B is encountered, the flag is
ignored if it is not enabled in the Enable register.

If a flagged operand B (enabled) is encountered when
Control is OFF, a one is placed in the Interrupt Re-
quest register in the Logic flag bit position which
corresponds to the enabling bit in the Enable regis-
ter. An address one greater than the address of the
flagged operand is placed in the accumulator and
the Next Command in sequence is executed. The
enabling flag must be a Logic flag.

If a flagged operand B (enabled) is encountered when
Control is ON, a one bit is placed in the Interrupt
Request register in the Logic flag bit position which
corresponds to the enabling bit in the Enable reg-
ister. An address one greater than the address of
the flagged operand is placed in the accumulator,
the Next Command address is marked in location
64, Control is turned OFF and the command in loca-
tion 65 is executed.

If an illegal address is encountered when Control is
OFF, a one is placed in bit number zero of the Inter-
rupt Request register, the address is placed in the
accumulator and the Next Command in sequence is
executed.

If om illegal address is encountered when Control is
ON, a one is placed in bit number zero of the Inter-
rupt Request register, the address is placed in the
accumulator, the Next Command address is marked in
location 64, Control is turned OFF and the command
in location 65 is executed.

An exponent overflow is not possible with a Repeat
Non-numeric Test Command.
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CENTRAL PROCESSOR INPUT-OUTPUT

The Bendix Communication System is a transmit—
answer system. Conversations between units take
place via Communication Lines which physically
connect main terminal units to each other in the sys-
tem. Every communication on a Communication Line
is a series of individual character transmissions, such
that one character is sent from one unit and a reply
is given to it from the other unit in the communication,
for every character in a transmission.

The Bendix Communication System is a three-element
system, consisting of a controller, transmitter and
receiver for every transmission. The controller noti-
fies the unit which is to be the transmitter and sets
it for transmission. The controller notifies the unit
which is to be the receiver and sets it for reception.
The controller then initiates the transmission, which
is carried out between transmitter and receiver. The
controller may also be one of the transmitting or
receiving units. For example, the central processor,
as a controller, can initiate a communication between
a magnetic tape unit and a control buffer; or the
control buffer, as both receiver and controller, can
initiate, and continue, a magnetic tape to control
buffer communication.

COMMUNICATION LINE

A Communication Line contains 24 conducting lines
distributed as follows:

Spare Interrupt Lines Parity Character Lines

0200002660000 20%06000000

ON-OFF REQ Data Indicator
Character Lines 10
{8 numeric, 1 data indicator, 1 parity)
REQ (Request Data) signal line 1
Interrupt lines 6
System on/off control 1
Spare 6
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CHARACTER LINES

10-bit data and instruction characters are transmitted
via the character lines. 8 bits of information will be
sent over lines 0 through 7 each time a character is
transmitted over a Communication Line. A data indi-
cator, sent on line 8, and a parity bit, sent on line 9,
will complete every character sent over the Com-
munication Line.

The first 8 bits can contain:

Instructions to the external equipment, or
Data to be stored by the central processor, or

Output data to the external equipment.

With these 8 bits, 255 instructions can be sent over
the Communication Line. Line number 8 (ninth least
significant line) is used as a data character indicator.
It will be made a one by the communication sys-
tem when data is being transmitted from the central
processor to the external equipment. It is zero when
an instruction is being transmitted. These 9 lines can
be represented by a three octal digit code. The octal
codes for the input-output instructions range from
octal 001 to 377. The octal codes for data characters
range in magnitude from 400 to 777. The general
designations are listed below.

OCTAL TOTAL
LINES DESIGNATIONS NUMEER ASSIGNMENT
(without parity)  ALLOWED
(Decimel)
g B76 543 210
POOD OXX XXX 001- 037
47 Instruction Characters
POOD 10X XXX 040 - 057
POODD 11X XXX 060 - 077 18 Queries
POO0! XXX XXX 100-177 B4 Instruction
Numerics 063
(Decimell
POLX XXX XXX 200- 377 128 Call Instructions
P IXX XXX X%X 400-177 256 Data Characiers



Line number 9 contains an “even” parity bit. A one
bit is put on line 9 by the communication system when
necessary to make the numeric sum of the information
on the first 10 lines even. Each character tramsmitted
is checked for even parity by the receiver and, if
there is a parity error, an alternate branch condition
will be created (page 53).

REQUEST LINE, REQ

A one is transmitted on the REQ line by a receiving
device (including the central processor) to request
the next data character from the transmitting device.
The REQ line is used only when data characters are
being transmitted. When instructions are being trans-
mitted, reply is made by a character sent on the
character lines.

INPUT/OQUTPUT INTERRUPTS AND
INTERRUPT LINES

Lines 11 through 14 are “receive interrupt” lines.
Interrupt requests are transmitted to the Interrupt Re-
quest register from external equipment via lines 11
through 14.

Line number 11 turns bit number 1 of the Inter-
rupt Request register ON

Line number 12 turns bit number 2 of the Inter-
rupt Request register ON

Line number 13 turns bit number 3 of the Inter-
rupt Request register ON

Line number 14 turns bit number 4 of the Inter-
rupt Request register ON

These interrupt requests operate like the exponent
overflow interrupt and do not need corresponding
enabling bits in the Enable register.

If Control is ON and one of the interrupt request bits
is turned ON by one of the interrupt lines, the contents
of the Next Command register will be marked in loca-
tion 64 and the Interrupt Service Routine will be
entered at location 665.

If Control is OFF and one of the interrupt request bits
is turned ON by one of the interrupt lines, the Next
Command in sequence is executed. When Control
is again turned ON, an interrupt request will then be
generated.

Any unit which is to be allowed to interrupt the cen-
tral processor should be connected to one of the inter-
rupt lines 11 through 14. An interrupt signal coming
from any one of the external units connected to the
interrupt line 2, for example, will set bit number 2 in
the Interrupt Request register.

Lines 15 and 16 are transmit interrupt lines. Interrupt
requests are transmitted to external equipment from
the central processor via these lines. A one bit placed
in bit position 3 in the Enable register (page 11) will
transmit an interrupt to any equipment on interrupt
line 15. A one bit loaded into bit position 4 in the
Enable register will transmit an interrupt to any
equipment on interrupt line 16. These two lines will
normally be used to interrupt control units or other
central processors in a complex system. These bits
are turned off automatically after the interrupt. The
Control switch has no effect over these two indicators.

ON-OFF LINE

Line 17, ON-OFFT Line, is a power line which can turn
on all of the equipment in a system when the power
is turned on at the master switch.

COMMUNICATION INSTRUCTIONS

A GRN character is the response the central processor
will receive to tell it to continue in the expected se-
quence. Its octal code is 002.

A RED character is the response the central processor
will receive to tell it to branch to an alternate action.
Its octal code is 003.

Example

A search for the device which requested an
interrupt is expected to continue until the device
is found; any device questioned which did not
send the interrupt will answer GRN. The device
which sent the interrupt will answer RED to halt
the search and cause the program to branch to
the next section.

An END character is sent in a communication to
signify the completion of a correct data transmission.
The next line signal can come only from a controlling
device. The octal code is 004.

An ERR character is sent in a communication to
signify that the data transmission ended erroneously.
The next line signal can come only from & controlling
device. The octal code is 005.

An SDT character is used by the central processor
to initiate a series of data transmissions. It is usually
the 8-bit code in the second word of a block trans-
mission command (page 48). The octal code is 010.

The OUT character switches a piece of external
equipment to the "out of service” or off-line state.
The octal code is 011.
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SINGLE CHARACTER COMMANDS

TLC 157 Transmit Line Command +(B);—(CL)
In all addressing modes, the mantissa of the operand
B. assembled in numeric form, is shifted (if necessary)
until the exponent of B is zero. Any digits shifted out
of the register are lost and the operand is truncated.
Then the least significant 8 bits of the operand B are
transmitted over the character lines of the Communi-
cation Line. A 0" bit is cutomatically sent on line
number 8 and a parity bit is sent on line number 9
to complete the 10-bit instruction character.

If the central processor then receives a GRN response
from the specified input-output device, the Next Com-
mand in sequence is skipped and the following
command is executed.

If any response other than GRN is received, that
response is placed in the least significant 9 bit posi-
tions of the Line Response register and the Next
Command in sequence is executed. The programmer
must determine what the response is and take ap-
propriate action.

If the response is REQ, bit positions 0 through 8 of
the Line Response register are cleared, but bit num-
ber 10 is made a “1”. The Next Command in se-
quence is executed. The programmer must determine
what the response is and take appropriate action.
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If the response contains a parity error, it is placed
in the least significant 9 bit positions—0 through 8—
of the Line Response register, bit number 9 is made
1" and the Next Command in sequence is executed.
The programmer must determine what the response
is and take appropriate action.

If no response occurs within one second, bit number
11 of the Line Response register is made “1” and the
Next Command in sequence is executed. The pro-
grammer must determine what the response is and
take appropriate action.

TDC 117 Transmit Data Character 4B),—(CL)

In all addressing modes, the mantissa of the operand
B in normal numeric form is shifted, if necessary,
until the exponent of B is zero. Any digits shifted out
of the register are lost and the operand is truncated.
Then the least significant 8 bits of operand B are
transmitted over the character lines of the Communi-
cation Line. A "1” data character indicator is auto-
matically sent on line number 8 and a parity bit is
sent on line number 9 to complete the 10-bit data
character.

The GRN, REQ, no response and all other responses
are handled exactly like those in the Line Command.



BLOCK INPUT/OUTPUT COMMANDS

Three basic block operations can be performed:

“Receive” data characters and place them in
memory

"Transmit” a block of computer words from mem-
ory to an output device as “Data” characters

"Transmit” a block of computer words from mem-
ory to an output device as "Instructions"”

Two command words are required to initiate, set a
limit on, and specify the repeat input/output opera-
tion,

FIRST WORD
Mode | Field
Flags Op Code F Field

033
313029282726252423222120191817161514 13121110 9 B8 7 6 5 4 3 2 1 0

The first word consists of an operation code—octal
033—and the initial address of the block. When using
these commands, the B in all four addressing modes
is the location at which the operation will begin.
In preparing B, a number format is used, and floating
point arithmetic is performed. The final operand B
will be shifted to a zero exponent in the Operand
Assembly register and bit positions 15 through 41
will be made zero before the operations are per-
formed. The remaining 15 bits—0 through 14—are
used as the address of location B. These modes are
identical with the Storage Addressing modes.

SECOND WORD

BA

3130292027262524 232221 201918 17 16 1S 14 13 1211 10 9 876543210

The second word designates the operation to be
repeated, the upper limit N on the block length
desired, and the starting instruction to the com-
munication system. N is held in integer form in
the F number field of the second word and is the
number of machine words in the block. (Note: A
block length of N—0 will produce a block length
of 77777, and should not be used.)

The information specified in the second word is

Bits 0 through 14 contain the block length N

Bits 15 through 22 contain the starting instruc-
tion such as Start Data Transmission (SDT)

Bits 23 and 24 are ignored

Bits 25 and 26, AB, specify which type of oper-
ation is to be performed:

B A
0 0 Transmit Data
0 1 Receive Data

1 0 Transmit Commands

Bit 27 must be a “1" to specify the 8-bit character
format and a “0” to specify the 6-bit character
format

Bits 28 through 31 are ignored

CHARACTER FORMAT

There are two character formats used with the block
input-output commands. These are four 8-bit charac-
ters per computer word or one 8-bit character fol-
lowed by four 6-bit characters per one computer
word.

It is not necessary for terminal equipment to transmit
the full 8 or 6 bits in a character. Zeros will be in-
serted in the most significant positions to fill the
format (i.e. if some piece of equipment sends 4 bit
characters to the computer, the most significant four
spaces will be filled with zeros). In the 6-bit trans-
mission, the bit positions 6 and 7 are filled with zeros
to fill the 8 character lines.

Note

In this section the mnemonic codes of the block
input/output commands are given as a single
four-letter set. This single mnemonic set repre-
sents the two machine commands necessary to
perform a block input/output transfer.
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BTD8 Block Transmit Data
in 8-bit characters

Send ;,(B):1, 24(B):c
IE{B}dr TEB)-_II- ST(B_I_ 1)24!

- ABEN=1),
Flags pas Vi F Fiekd
100 5T
NI ST WIIBI7 6510131211108 8 7 6 5 43 21 0
Parity Hit
1" Data Indicator Bt
987 654321 0 Lo Numbers
Pl
3130 39 2827 26 25 M
NMBWY BB NN WINIBITIEISMEIIINEE 7 6 543210
3 1st Dute nd Dutn drd Data 4t Data
Lecation Characier Characier Character Character
5th Data i Dats
Lscation 8 +1 Caracter Charecter
AN Data.
Location® + N ~ 1 Characier

Upon receipt of REQ, the response from the instruc-
tion in bits 15 through 22 of the second word of the
BTD8 command, 8-bit data characters are transmitted
to that piece of equipment starting with location B
and continuing through location B + N — 1 (N is the
block length). An REQ is received from the external
equipment before the transmission of each data
character.

The first data character sent contains the 8 bits, 31
through 24, of location B. A “1” bit is automatically
sent on line number 8 (ninth least significant bit of
the data character) along with a parity bit on line
number 9 to complete the 10-bit transmission. The
“1"'s purpose is to indicate to the external equip-
ment that the character is data, not an instruction.
The second data character sent contains the 8 bits,
23 through 16, of location B. A “1" bit is automatically
sent on line 8 along with a parity bit on line 8 to
complete the 10-bit transmission. The fifth data char-
acter sent contains the 8 bits, 31 through 24, of loca-
tion B+ 1. A “1" bit is sent on line 8 along with a
parity bit on line 9. This transmission procedure con-
tinues until the last data character is sent. This char-
acter contains the 8 bits, 7 through 0, of location
B+ N — 1. The “1” data bit and the parity bit are sent
as before. Upon receipt of the next REQ, an END
character is transmitted. An address two greater
than the address of the last location in the block is
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placed in the accumulator. The Next Command in
sequence is skipped and the following command is
executed.

If any response other than REQ is received, that
response is placed in bit positions 0 through 8 of the
Line Response register. The transmit operation ter-
minates and an error, ERR, is transmitted. An address
two larger than the address of the last location op-
erated on is placed in the accumulator. The Next
Command in sequence is executed.

If a time delay error or memory overflow is encoun-
tered, the operation is terminated as shown in Table
8, page 53. In these cases an ERR will be transmitted.

When the operation is terminated in the middle of a
word, a code representing the character count of that
word is placed in bits 14 through 12 of the Line
Response register so that the programmer may de-
termine the number of characters transmitted (see
Table 9, page 53).

BTD6 Block Transmit Data
in 6-bit characters

Send stB)::. -33(B)m 17{8)1;"
11(B)s, 5(B)oy 5:(B—41)es,
23{B+ 1)13. . 1{B+ N T 1]0-

Made a
Flags 033 | Field F Field

ooo 501
MNP BI RSB UD WU NIIIWTEISWIIETILWS 8T 6543200
Pasity B4

"1 Data heicator Bt
Tora s Compiats Farmat

88T 6543210 LnaMmbes

Fl1oo

232221 20 18 19
VMWW WM II2LA0 1S SIS WIIRINWNG ET 65 43T 1O
13t Dirta 2nd Daty 3rd Data Ath Date Sth Dats
Location B Ehaach Charictir Character Charactsr Character
Tats 10t Data
Location B 4+ 1 Ecmu e Character
location ® + H — 1 m

Upon receipt of REQ, the response from the SDT
instruction in bits 15 through 22 of the second word
of the BTD6 command, one 8-bit and four 6-bit char-
acters per word are transmitted to that piece of
equipment starting with location B and continuing
through location B + N — 1 (N is the block length).



An REQ is received from the external equipment
before each transmission.

The first character sent contains the 8 bits, 31 through
24, of location B. A "1" bit is automatically sent on
line 8 along with a parity bit on line 9 to complete
the 10-bit transmission. The second data character
sent contains the 6 bits, 23 through 18, of location B.
Zeros are transmitted on lines 6 and 7 of the charac-
ter. A “1" bit is qutomatically sent on line 8 along
with a parity bit on line 9 to complete the transmission.

The third data character sent contains the 6 bits, 17
through 12, of location B. Zeros are transmitted on
lines 6 and 7. A "1"” bit is qutomatically sent on line
8 along with a parity bit on line 9 to complete the
transmission. The sixth data character sent contains
the 8 bits, 31 through 24, of location B+ 1, trans-
mitted as before with a ”1” on line 8 and a parity bit
on line 9 of the transmission. This transmission pro-
cedure continues until the last data character is sent.
This character contains the 6 bits, § through 0, of
location B+ N — 1. Zeros are transmitted on lines 6
and 7. The 1" data bit and the parity bit are sent as
before. Upon receipt of the next REQ, an END char-
acter is transmitted. An address two greater than the
address of the last location in the block is placed in
the accumulator. The Next Command in sequence is
skipped and the following command is executed.

If any response other than REQ is received, that re-
sponse is placed in bit positions 0 through 8 of the
Line Response register. The transmit operation ter-
minates and an error, ERR, is transmitted. An address
two larger than the address of the last location oper-
ated on is placed in the accumulator. The Next Com-
mand in sequence is executed.

If a time delay error or memory overflow is encoun-
tered, the operation is terminated as shown in Table
8, page 53. In these cases an ERR will be transmitted.

When the operation is terminated in the middle of
a word, a code representing the character count of
that word is placed in bits 14 through 12 of the Line
Response register so that the programmer may de-
termine the number of characters transmitted (see
Table 9, page 53).

BTC8 Block Transmit Commands Send ,,(B).., 24(B)s, 15B)s,

in 8-bit Characters 1(B)oy s1(B—1).4
.. -T(B+N = l)ny
Fiags Moda 033 1 Fiald .
l1a 188 Instruction Block Lesgth N
WNWWITMIMAB D0 MEITIEISMIIZII0G BT 65 43210
Pty Bt
“1" Datn Indicator B
887 65 432 L 0 LioeNombers
P o
MWW N
AW W BNV WIIIBITIEIS41FIZII08 8 T 65 5 403 & 1o
nd Id 4th st
L Instruztion Instruction bestiuction Instruction
841 it i B st
Instruction Instructon Instrustion Instruction
Ben- s

When a BTC8 command is processed, 8-bit instruc-
tions are transmitted to the specific piece of equip-
ment, starting with the 8-bit instruction in the second
word of the Block command. The next four instruc-
tions are taken from location B. This process con-
tinues through location B + N — 1 (N is the block
length). A GRN is received from the external equip-
ment acknowledging receipt of a proper instruction.

The first instruction sent is the 8-bit instruction in bits
15 through 22 of the second word of the BTC8 com-
mand. A "0 bit is sent on line 8 along with a parity
bit on line 9 to complete the 10-bit transmission.

The second instruction sent contains the 8 bits, 31
through 24, of location B. A “0" bit is automatically
sent on line 8 along with a parity bit on line 9 to
complete the 10-bit transmission. The “0” bit indi-
cates to the external equipment that this is an in-
struction to be executed. The third instruction sent
contains the 8 bits, 23 through 16, of location B. A
"“0" bit is automatically sent on line 8 along with a
parity bit on line 9 to complete the transmission. The
sixth instruction sent contains the 8 bits, 31 through
24, of location B+ 1. A “0” bit is sent on line 8 along
with a parity bit on line 9. This transmission pro-
cedure continues until the last instruction is sent. This
instruction contains the 8 bits, 7 through 0, of loca-
tion B + N — 1. The “0” instruction bit and the parity
bit are sent as before. Upon receipt of the next GRN,
no character is sent to indicate the end of transmis-
sion. An address two greater than the address of the
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Address Address Address Address Address Address Address Address
Mode0 Mode0 Model Model Mode2 Mode2 Mode3 Mode 3
Command No One No One No One No One
Command Function Index Index Index Index Index Index Index Index

DOUBLE PRECISION

Add-Subtract Commands (floating-point)

CLA 055 Clear and Add 18 24 18 24 24 30
CLS 025 Clear and Subtract 18 24 18 24 24 30
ADD 045 Add 24 30 20 26 26 32
SUB 065 Subtract 24 30 20 26 26 32
SUN 125 Subtract and Negate 25 31 21 27 27 33
ADN 105 Add and Negate 25 31 21 27 27 33
ADA 145 Add and take 25 31 21 27 27 33
Absolute value
SUA 165 Subtract and take 25 31 21 27 27 33

Absolute value

Multiply-Divide Commands (floating-point)

MPY 077 Multiply 51 57 51 57 57 63
DIV 053 Divide 72 78 72 78 78 84
RDV 057 Reverse Divide 73 79 73 79 79 85

Add-Subtract Test Commands (floating-point)

FOP 001 If Operand Plus 28 3 24 30 30 36
FOM 021 If Operand Minus 28 34 24 30 30 36
FLO 121 If Less than Operand 28 34 24 30 30 36
FGO 061 If Greater than Operand 28 34 24 30 30 36
FUO 161 If Unequal to Operand 28 3 24 30 30 36
FSM 101 If Sum Minus 28 34 24 30 30 36
FSP 041 If Sum Plus 28 34 24 30 30 36
FSN 141 If Sum Nonzero 28 24 24 30 30 36

SINGLE PRECISION
Non-numeric Commands

The quantities involved in these commands are assumed to be integers.

CAL 015 Clear and Add Logic 10 16 16 22 12 18 18 24
word
CCL 035 Clear and add 10 16 16 22 12 18 18 24
Complement of
Logic word
ADL 055 Add Logic word 10 16 16 22 12 18 18 24
SUL 075 Subtract Logic word 10 16 16 22 12 18 18 24
EXL 115 Extract with Logic 10 16 16 2 12 18 18 24

word
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Address Address Address Address Address Address Address Address
Mode 0 Mode0 Model Model Mode2 Mode2 Mode3 Mode3

Command No One No One No One No One
Command Function Index Index Index Index Index Index Index Index
ECL 135 Extract with 10 16 16 22 12 18 18 24
Complement of
Logic word
UNL 155 Unite with Logic word 10 16 16 22 12 18 18 24
UCL 175 Unite with Complement 10 16 16 22 12 18 18 24
of Logic word
Non-numeric Test Commands
The quantities involved in these commands are assumed to be integers.
[0Z 011 If Operand Zero 14 20 20 26 16 22 22 28
ICZ 031 If Complement Zero 14 20 20 26 16 22 22 28
IUO 071 If logic word Unequal 14 20 20 26 16 22 22 28
to Operand
ISN 051 If Sum Nonzero 14 20 20 26 16 22 22 28
IEZ 111 If Extraction Zero 14 20 20 26 16 22 22 28
IEC 131 If Extraction with 14 20 20 26 16 22 22 28
Complement zero
lUZ 151 If Union Zero 14 20 20 26 16 22 22 28
IUC 171 If Union with 14 20 20 26 16 22 22 28
Complement zero
Store Commands
STD 153 Store Double precision 21 27 27 33 27 33 33 39
STS 113 Store Single precision 18 24 24 30 24 30 30 36
STl 133 Store Integer 14 20 20 26 20 26 26 32
STL 173 Store Logic word 12 18 18 24 18 24 24 30
STZ 073 Store Zero 12 18 18 24 18 24 24 30
Control Commands
TRA 017 Transfer 6 12 12 18 12 18 18 24
TRE 037 Transfer and Enable 6 12 12 18 12 18 18 24
interrupt
SKP 137 Skip 8 14 14 20 14 20 20 26
TRM 177 Transfer and Mark 14 20 20 26 20 26 26 32
Index Commands
LXP 012 Load index Plus 13 19 19 25
LXM 032 Load index Minus 13 19 19 25
ADX 002 Add to index 20 26 26 32
SUX 022 Subtract from index 20 26 26 32
XPT 016 Load index Plus and 13 19 19 25
Test
XMT 036 Load index Minus and 13 19 19 25
Test

W
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Address Address Address Address Address Address Address Address

Mode0 Mode0 Model Model Mode?2 Mode2 Mode3 Mode 3

Command No One No One No One No One
Command Function Index Index Index Index Index Index Index Index
AXT 006 Add to index and Test 20 26 26 32
SXT 026 Subtract from index 20 26 26 32
and Test
Register Commands
LDR 056 Load Register 7 13 13 19
EXR 076 Extract to Register 11 17 17 26
ERO 052 Extract Register to 0A 11 17 17 26
ERA 072 Extract Register to Acc 11 17 17 26
Repeat Commands
RCLA, RCLS, RFOP, RFOM I3+6N  19+6N  19+6N 25+6N  19+6N 25+6N 25+6N  31+6N
RIUZ, RIUC 15+9N  21+9N  21+9N  27+9N  21+9N  27+9N  2749N  33+9N
RIOZ, RICZ, RIUQ, RISN, RIEZ, RIEC  14+8N 208N  20+8N 26+8N  20+8N 26+8N 26+8N  32+8N
All other Repeat Commands 13+7N  19+7N 19+7N  25+7N  194+7N 25+7N  25+7N  31+7N
N is the block length in words.
Input/Output Commands
TLC 157 Transmit Line 21 27 27 33 27 33 33 39
Command
TDC 117 Transmit Data 21 27 27 33 27 33 33 39
Character
Block 8-bit Command* 26+20N 32+20N 32+20N 38+20N 32+20N 38+20N 38+20N 44--20N
Block 6-bit Command* 26+15N 32+15N 32+15N 38-+15N 32+15N 38+15N 38+15N 44+15N

N is the block length in words.

"The minimum permissible time is listed in the table. The actual time
required by a block input/output command is determined by the operat-

ing speed of the input/output unit.
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