

















































































































The Medium Data Processing Systems have a
built-in one millisecond timer for logging pur-
poses. Address memory words G and H are
reserved for timer operations. Word G is
referred to as the first timer word and it is used
to count one millisecond time intervals. The
maximum count that may be stored in word G is
999,999 milliseconds or approximately 16.67
minutes.

Word H, the second timer word, may be pro-
grammatically set to any value of 0 through
999,999. Each time word G is incremented, it
is compared to word H.

The A address must be even and may specify
unsigned numeric or Indirect Addresses. If indi-
rect addressing is indicated, the final address
must specify unsigned numeric.

The RCT operation causes the contents of the
first timer word (G) to be placed into core mem-
ory starting at the location given by the A ad-
dress and set the contents of the first timer
word to zero.

READ TIMER (RDT)

The number of syllables equals one. The RDT
instruction is identical to the read and clear
timer instruction except for the following:

a. The OP code is equal to 96.

b. The RDT operation causes the contents of
the first timer word to be placed into core
memory starting at the location given by the
A address without disturbing the word G con-
tents.

SET TIMER (STT)

The number of syllables equals one. The STT
instruction is identical to the read and clear
timer instruction except for the following:

a. The OP code is equal to 97.

b. The STT operation causes the second timer
word (H) to set the value contained at the lo-
cation specified by the A address.

SCAN RESULT DESCRIPTOR (SRD)

The number of syllables equals one. The de-
scriptor for the SRD operation is shown below:
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op
Code

91

AFBF
Address of the first result
descriptor to be scanned.

This privileged instruction is used by the Oper-
ating System to test for the presence of a Re-
sult Descriptor Completion and Exception in re-
served memory. In addition, a test is made to
determine if an Exception condition has oc-
curred.

Miscellaneous Operator Codes

The following operator codes are utilized but
not categorized in specific locations.

SET MODE (SMF)

The descriptor for the SMF operation is shown
below:

OP
Code AF BF
47 This variant designates the action  Unused

of setting or resetting the ASCII
(ASC) flip-flop.

This instruction is used to place the processor
into the EBCDIC or ASCII mode of operation.
This instruction is a no-address instruction that
uses only the high order digit of the AF variant.
The BF variant is not used for this instruction.

If AF is equal to one, the instruction will place
the processor into the ASCII mode of operation
by setting the ASC flip-flop. If AF is equal to
zero, the instruction will reset the ASC flip-flop
and place the processor into the EBCDIC mode
of operation. If AF is not equal to 0 or 1, then
the instruction will perform no logical function.
In effect, it will act as a NOP.

HALT, BRANCH (HBR)

The number of syllables equals one. The de-
scriptor for the HBR operation is shown below:

OP
Code A Address
29 Branch address of this instruction

This instruction is basically an address branch
instruction with the ability to stop the
operation of the processor. Depending upon the
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value of this digit and the status of the NOR-
MAL/CONTROL STATE flip-flop, the proces-
sor will execute Halt, Ignore Halt, or treat the
HBR instruction as an invalid instruction.

HALT, BREAKPOINT (HBK)

The number of syllables equals zero. The de-
scriptor for the HBK operation is shown below:

(0)%
Code AF BF
48 Unused Contains the

breakpoint
mask digits

This instruction is a halt that is conditioned by
a comparison between the mask in the BF field
and the contents of base relative 46 and the halt
execution digit in absolute address 77. The
mask and base relative 46 digits are used to in-
dicate if the program being executed requires
this halt. The contents of absolute address 77
indicates the type of action to occur: execute the
halt, ignore the halt, or consider the HBR an
invalid instruction. If the halt is executed, oper-
ator intervention is required to restart the proc-
essor by the depression of the STOP/RUN or
the SINGLE INSTRUCTION button. The halt
will have no affect on any I/0 operations that
are in progress. Only processor actions will be
stopped.

PROCESSOR RESULT DESCRIPTORS

All processor interrupts that do not turn off the
processor clock generate a result descriptor.
The INTERRUPT flip-flop is not necessarily
set. The format of the result descriptor is
shown in figure 2-9.

The result descriptor is a complete memory
word of 16 bits, with bit 1 being the most sig-
nificant. The function of each bit is shown in
table 2-1.

BIT}1]2134]|5(6]7{8]|9[10{11}12[{13]|14]|15{16

DIGIT 1 DIGIT 2 DIGIT 3 DIGIT 4

Figure 2-9. Processor Result Descriptor

Table 2-1. Bit Functions of Processor Result
Descriptor

Bit Funetion

1 This bit is ON whenever a result
descriptor is stored.

2 This bit is ON whenever an
exceptional condition occurs (always
ON whenever a result descriptor is
stored).

3 This bit is reserved.

4 This bit is ON if the interrupt was
generated by the execution of an
invalid I/0 operation.

5 This bit is ON if the interrupt was
generated by the execution of an
invalid instruction.

6 This bit is ON if the interrupt was
caused by a memory parity error.

7 This bit is ON if the interrupt was
caused by a memory address error.

8 This bit is ON if the interrupt was
caused by an instruction time out.

9 This bit is ON if the interrupt was
caused by the clock interrupt.

10 | This bit is ON if the interrupt was
caused by an operator.

11-16| These bits are reserved.

If a processor interrupt is generated, reserved
memory will contain a word with bit 1, bit 2,
and one or more of the other specified bits ON.
When the result descriptor is handled, the first
two bits must be turned OFF by the Operating
System. The privileged instruction (Scan Result
Descriptor) is used by the Operating System to
sense the presence of a result descriptor in re-
served memory.

NORMAL STATE INTERRUPTS

When certain operational conditions occur
within the processor while executing instruc-
tions in the normal state, the following logic oc-
curs:



a. If either an operator interrupt, a timer in-
terrupt, or an 170 interrupt occurs, the inter-
rupt will generate a result descriptor and
store the descriptor in the reserved address
memory location.

b. The interrupt will set the interrupt flip-
flop and store the program return point and
logical register settings.

c. An automatic branch is taken to the ad-
dress specified by the contents or reserved
address memory location 000094. The proces-
sor operational mode is changed from normal
state to control state, zero base.

The branch to the control state is a branch to
the Operating System — the Master Control
Program. It is the function of the Operating
System to determine the type of interrupt and
the course of action that is to be followed. The
interrupt system, as explained, is automatic
and is an integral part of the processor hard-
ware system.

Memory Parity Error

When a memory parity error is sensed during
a processor access from main memory, an inter-
rupt occurs. (The instruction is continued until
completion if the error did not occur during
fetch.) The instruction being executed is com-
pleted before allowing the automatic interrupt
system to become operative.

Address Error

A memory address error can occur under any
of the following conditions:

a. Base or limit address error.
b. Non-synchronized address of instructions.

c. Non-synchronized addresses contained in
instructions.

d. Non-decimal digits contained in addresses.

Detection of address errors is made on those
addresses developed after the addition of the
base and index register, if applicable, and on all
developed addresses which are advanced during
the execution of the instruction. Note that when
the base or index register is added to an address
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containing a non-decimal digit, the resultant
address may be changed to an undefined ad-
dress which no longer contains a non-decimal
digit and, therefore, will not be detected. Detec-
tion of non-synchronized addresses contained in
instructions is limited only to addresses which
are used to write into memory.

If any of the above four error conditions occurs,
the instruction is completed, but all memory
write cycles are inhibited. A memory read cycle
is inhibited only when an address contains a
non-decimal digit. However, when addresses
are advanced during the execution of an in-
struction, non-decimal digits may be changed to
decimal digits, allowing a memory read or write
cycle to be performed.

When one of the above error conditions occurs
and an instruction is completed, an interrupt is
generated and the automatic interrupt system
takes over control. A base or limit address error
occurs whenever a memory address is out of
bounds of the base and limit register settings.
This feature provides for memory protection
when operating in a multiprogramming mode.

Non-synchronized addresses of instructions is
an error when a branch occurs to an address
that is not an even value (modulo 2). An error
that results from non-synchronized addresses
contained in an instruction is caused when an
address is not modulo 2 or modulo 4 when re-
quired by the format control bits or the instruc-
tion code. A non-decimal digit in an address is
a digit that has a binary value of 10 through
15 and is referred to as an undigit.

Instruction Time-Out

When an instruction is fetched, an adjustable
timer of approximately 250 milliseconds is
triggered. If execution of the instruction is not
completed during the preset time, an interrupt
is generated immediately. This does not include
actual I/0 operations, since the processor only
initiates them, whereas the I/0 control unit ex-
ecutes them.

The contents of the reserved location for the
next instruction address may or may not have
meaning.
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Invalid Instructions
An invalid instruction is defined as follows:
a. All non-assigned operator codes.

b. Operator codes requiring options which are
not present.

¢. Invalid Branch Communicate instruction.

d. Invalid halts.

e. Privileged instructions during non-zero
base state operation.

If any of these conditions occur, the absolute
address of the invalid instruction is stored in
the memory location reserved for the program
address. Execution of the instruction and all
memory write cycles are inhibited.

Privileged Instructions

There is a set of instructions that can only be
executed in zero-base state. If one of these priv-
ileged instruction codesis detected while oper-
ating in non-zero-base state, an interrupt is
generated. Memory write cycles are inhibited,
no instruction is executed, and the memory lo-
cation reserved for the program address con-
tains the absolute address of the privileged in-
struction.

Clock Interrupt

Two words that comprise the timer and its con-
trol value are contained within address
memory. The first timer word is counted at a
one millisecond rate. The second timer word
can contain any six-decimal digit value. When
the real timer word is counted to the value of
the control, the clock interrupt is generated.
The real timer value will continue to count and
requires the MCP to read and clear this value
from the address memory location. The
maximum value that the real timer word can
achieve is 999,999 milliseconds. In any event,
the current instruction is completed before au-
tomatic interrupt handling takes place.

CONTROL STATE INTERRUPTS

When the processor is operating in control
state, there are interrupt conditions generated,
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but no automatic interrupt handling takes place -
at the completion of an instruction. Rather, at
the time that the MCP attempts to return to
normal state, automatic branching to control
location 000094 will occur so that these inter-
rupts will be handled by the MCP.

If the processor is operating in the zero-base
state, the following processor conditions will
cause the processor clock to be turned off, leav-
ing all conditions static:

a. Memory parity error interrupt.
b. Address error interrupt.

c. Instruction time out interrupt.
d. All non-assigned operator codes.

e. Operator codes requiring options which are
not present.

f. Invalid halts.

Since the processor is in the zero-base state,
any of the above interrupts indicates that a
hardware or an Operating System error exists.
A privileged instruction interrupt cannot occur
because all of the instructions are executable in
the zero-base state. The clock interrupt condi-
tion occurs in the same manner as in normal
state, but no automatic branching occurs in
control state.

Invalid 1/0 Operation

Since the zero-base state must be entered to ex-
ecute an initiate I/0 operation, it is possible to
have an invalid I/0 descriptor which will set
the interrupt flip-flop ON and store a result de-
scriptor. Automatic interrupt branching occurs
in normal state, but not in control state. An in-
valid I/0 operation interrupt can occur under
any of the following conditions:

a. The specified 170 channel is not attached
to the system.

b. The I/0 descriptor for the specified chan-
nel is an invalid operation.

c. An attempt is made to initiate an I/0 oper-
ation on a channel that is busy with a previ-
ously initiated operation.



d. The addresses within the I/0 desecriptor
are not valid (not synchronized, non-decimal
digits, or the ending address is not greater
than the beginning address).

STACK

The memory stack was previously mentioned
with respect to storing the mode, overflow, and
comparison flip-flop status prior to entering a
subroutine. The stack is an area of memory
that has been reserved by the programmer in
which to store subroutine linkage words. The
beginning address of the stack is stored in the
base relative reserved memory location 000040.
when an Enter instruction is executed, the ad-
dress of the stack is obtained from base relative
location 000040 and into this stack is
automatically stored:

a. The six-digit address of the next instruc-
tion.

b. The eight-digit contents of Index Register
3.

c. One character containing the status of the
mode, overflow, and comparison flip-flops.

d. The parameters as specified by the Enter
instruction.

Index Register 3 is set to the address of the be-
ginning of the stack, and reserved memory loca-
tion 000040 is set to the address following the
parameters (beginning of the next stack) in the
event that another subroutine is entered from
the one that is being executed. As additional
nested subroutines are entered, the same stor-
age process of linkage words into the stack
takes place. As the subroutines are exited, re-
turn to the preceding level occurs by restoring
the values of registers from the stack linkage
words. These exits occur until the object pro-
gram is reached at which time IX3, the address
in 000040, and the logical flip-flops are restored
to the conditions existing at the time of the
first Enter instruction execution. This stack
concept greatly simplifies the ability to call on
subroutines and to make nested calls on other
subroutines.

Adder

The processor uses an adder that accumulates
two fields from the most significant to the least
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significant digit positions. Reverse addition has
the advantage of detecting an overflow condi-
tion prior to altering the receiving field for the
result. The principle used in this type of adder
is illustrated by the flow chart in figure 2-10
and the five examples in figure 2-11. If the data
fields are signed, sign manipulation takes place
prior to the addition since they are the most
significant digits.

In figure 2-11, there is no manipulation of signs
shown. The addition of two data fields is only
shown to present the technique of a left-to-right
adder.

In example 1, as each set of digits is added, no
carry is generated and no nines are produced.
As each new result is generated by the adder,
the previous result is stored in the result field
in core memory. In example 2, an overflow con-
dition is immediately detected because of a car-
ry on the first digit addition. In example 3, the
first five nines are not stored until the result
equal to eight is generated. The eight is re-
tained until the carry is generated when adding
the last digits, at which time the eight is made
into a nine and stored. The following nines are
then stored as zeros in the receiving field, and
then the final digit (8) is stored. Nothing is
stored in example 4 until the final digits are
added. The receiving field in example 5 remains
unchanged even though an overflow condition
is not detected until the final digits are added.
This is due to the result being contained in the
nine’s counter of the adder.

Floating Point Representation

In addition to fixed point arithmetic, the proc-
essors are capable of performing floating point
arithmetic. If floating point arithmetic is used,
the numeric data must be in the specific format
shown in figure 2-12.

The first digit (D1) of the field is the sign of
the exponent and specifies whether the expo-
nent is positive or negative. The actual value of
the exponent is contained in the second and
third digit (D2 and D3) positions of the field.
The first three digits allow the exponent value
to range from -99 to +99, a very large range.
The fourth digit (D4) always indicates the sign
of the mantissa. The mantissa is variable in
length from 1 to 100 and is contained in posi-
tions D5 through Dn, as required. The mantissa

For Form 1063781



[AALA

DOES
THE 9's
COUNTER
=0

STORE A 0
IN MEMORY &
(9's COUNTER)

-1

2 ()
ADD WAS WERE YES SET
CORRESPONDING THERE YES THESE THE
DIGITS OF A THE st OVERFLOW
DATA FIELDS CARRY DIGITS FLIP-FLOP
NO NO
DOES ADD ONE HAVE ALL DOES STORE THE
THE YES TO THE DIGITS YES REGISTER YES REGISTER
RESULT 9's BEEN CONTAIN INTO
=9 COUNTER ADDED A RESULT MEMORY
NO NO NO
DOES THE STORE THE PLACE THE DOES STORE A 9
REGISTER YES REGISTER NEW RESULT THE 9's NO IN MEMORY &
CONTAIN IN IN THE COUNTER (9's COUNTER)
A RESULT MEMORY REGISTER -0 -
NO YES
DOES THE ADD ONE STORE THE PLACE THE DOES
REGISTER YES 1O THE REGISTER NEW RESULT THE 9's NO
CONTAIN RESULT IN IN IN THE COUNTER
A RESULT THE REGISTER MEMORY REGISTER =0
NO YES

0

—0

Figure 2-10. Adder Functional Flow Chart

NO

STORE A 9
IN MEMORY &
(9's COUNTER)

-1




is always a whole number with the decimal
point assumed to the right of the last digit. Sev-
eral examples of floating point data are shown

Table 2-2. Floating Point Representation

in table 2-2.
EXAMPLE 1:
12343
12343
RESULT 24686
EXAMPLE 2:
12345
92345
RESULT 1: 0 + CARRY

EXAMPLE 3:

RESULT 1:
FINAL RESULT:

EXAMPLE 4:

RESULT 1:
FINAL RESULT:

EXAMPLE 5:

RESULT 1:
FINAL RESULT:

FINAL RESULT:

OVERFLOW FLIP-FLOP SET

876543229
123455779
999998998 + CARRY
999999008

0876543
0123457
0999990 + CARRY
1000000

876543

123457

999990 + CARRY
OVERFLOW FLIP-FLOP SET

Figure 2-11. Adder Examples
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Value Floating Point Data

+123 +00+123

-1.23 -02-123

+0.0057 -04+57

-9.786 x 10-° -09-9786

+3.75 x 10° +04+375
8 {5 8
‘2‘ 1| o2 | o3| pa| o5l pe| o7 D102 D103 0104‘2‘
1 { ¢ 1

\ i/l\f\;HT?SEA t MANTISSA

EXPONENT

SIGN OF EXPONENT

Figure 2-12. Floating Point Data Format

LOAD FUNCTION

Two types of load commands are available. The
first type, called Universal Load, permits the
operator’s selection of the input media; the sec-
ond type, called Normal Load, restricts the se-
lection of the input media to that of a
particular peripheral unit (normally systems
memory or disk). The two types of load com-
mands are discussed in the following
paragraphs.

Normal Load

The Normal Load operation is initiated by
clearing the computer by pressing the CL
(clear) key and the LD (load) key. Pressing the
LD key writes a 2-digit channel number and the
first syllable of an I/0 descriptor into reserved
memory starting at address 000000. The chan-
nel number and I/0 descriptor are
predesignated by the user and are field engi-
neering modifications. To retrieve a new copy
of the MCP by the quickest means available re-
quires that the LD key be wired to call on the
appropriate disk channel on which the resident
MCP is stored. After writing the channel num-
ber and I/0 descriptor into core memory, the

For Form 1063781



processor will initiate an I/0 operation using
the information in address 000000. The hard-
ware automatically sets the beginning address
to 001000 and the ending address to 001400. If
the I/0 unit is systems memory or a disk file,
the segment address is set to zero. The proces-
sor idles until the interrupt flip-flopis set by
the I/0 control unit at the completion of the
I/0 operation. The processor then automatical-
ly branches to absolute address 001000 and be-
gins executing the program that was just
loaded. If an exception condition occurs, the
Load operation must be repeated by the sys-
tems operator. It must be noted that if the
[/0unit is designated as systems memory or
disk, a previously cold-started MCP or MCP
loader operation must have been accomplished
after a power-off condition.

Universal Load

The Universal Load operation is initiated by the
operator in the following manner:

a. Press the STOP/RUN key to stop the sys-
tem.

b. Press the CL (clear) key to clear the sys-
tem.

c. Press the AD key and then the WR key.

d. Starting at absolute address 000000, enter
the two digits for the channel number and
the six digits (first syllable) of the 1/0 de-
scriptor. This allows the operator to select
any channel and the input peripheral unit
which contains the cold-start or MCP loader
deck (or images).

e. Press the OP key and enter OP Code 66 into
the OP register by typing 660000 on the
keyboard.

f. Press the STOP/RUN key to start the sys-
tem.

When the STOP/RUN key is pressed at this
point, the processor executes a Load operation
that selects the control program from a “SYS-
TEM” magnetic tape and loads it. The processor
will now go into a pseudo initiate I/0 cycle in
which the channel number and the first syllable
of an I/0 descriptor are obtained from core
memory starting at address 000000.
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The beginning and ending addresses for the
1/0 descriptor are set to 001000 and 001400, re-
spectively and the segment number, when sys-
tems memory or a disk file is used, is set to
zero. Having completed the initiate 1/0 cycle,
the processor idles until the interrupt flip-flop
is set, signifying completion of the I1/0
operation. When the interrupt flip-flop is set,
the processor transfers the absolute address of
the pertinent result descriptor to IX1 and clears
the result descriptor area to zero after transfer-
ring the two most significant bits of the result
descriptor to the comparison flip-flops. If the
comparison is high (operation complete and no
exceptions), the processor executes a Move Al-
phanumeric instruction with a field length of
100 for both the A and B fields. The address
controllers for the A and B fields are 8-bit for-
mat and unsigned 4-bit format, respectively.
The A and B addresses are both 001000. This
move strips off the zone bits (most significant
digit of a character) and compresses the field
to 100 4-bit digits. A branch is taken to location
001000.

If the comparison is equal, indicating that the
peripheral control returned an exception bit,
operation contained in the above paragraph is
automatically retried.

An invalid descriptor causes the processor to
halt and the comparison LOW indicator is set.

CONSOLE

The operator console shown in figure 2-13 con-
sists of two panels: a display panel and a con-
trol panel. The display panel is the vertical
upper panel; the control panel is the curved
lower panel that is placed on a slope with the
display panel.

Display Panel

The display panel contains a NIXIE @® tube dis-
play and back-lighted fixed message displays.
The display panel can be divided into three
areas as follows:

a. A NIXIE ® tube display consisting of two
groups of tubes representing six contiguous
digits of memory data or address informa-
tion. Each group is appropriately identified

®Registered Burroughs Trademark
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[or AF BF ] | INSTRUCTION ADDRESS |
[ MEMORY ADDRESS ] L MEMORY INFORMATION |
[ PROGRAM ADDRESS ] [ BASE LIMIT |

00 01 02 03 04 05 06 07

08 09 10 11 12 13 14 15

16 17 18 19 20 21 22 23

NORMAL | | ascii | | INTERRUPT

LOW EQUAL HIGH

PROGRAM CHECK OVERFLOW

TEST

O

@

R

E

A

D
STOP / RUN

O

by one of three legends which are illuminated
directly below the tube display when the sys-
tem is operating in that particular mode.
Each tube position is capable of displaying all
16 digits of the extended binary set. Undigits
will be displayed as their decimal value, less
ten, with a slash through the digit. A halt
either programmed or manual, displays the
legend OP AF BF and INSTRUCTION AD-
DRESS. An 8-digit instruction (Address
Branch, Exit, Halt Branch) displays its OP
Code on the left side of the display panel and
the instruction address on the right side.

©X0JE),
©00
OX0I0)

®O6
OOG

©)

\
& &
I [5)o)ofe

@@Q@
® )

/

e~

Figure 2-13. Operator’s Console
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When indirect field length is specified in the
AF or BF fields, the display in the AF or BF
positions is the resultant field length and not
the bit combination specifying indirect field
and its address. When a literal is specified in
the AF field, the bit combination specifying
the literal operand and the bit combination
specifying the controller are cleared to zero
before display. Subsequent use of the A key
on the control panel displays the address of
the operand and not the literal. The left
group of six NIXIE ® tubes on the display
panel reflects:
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(1) OP AF BF (first interruption syllable).

(2) MEMORY ADDRESS.
(3) PROGRAM ADDRESS.

The right group of six NIXIE ® tubes reflects:
(4) INSTRUCTION ADDRESS.
(5) MEMORY INFORMATION.
(6) BASE and LIMIT (registers).
b. Twenty back-lighted channel indicators
(00-19) that illuminate when an appropriate
channel is busy, and are used for testing pur-

poses. Indicators 20-23 are used by the Main-
tenance Test Routine (MTR).

c. Back-lighted, fixed-message indicators
which reflect the state of the logical flip-
flops. Control state operation is indicated by
the NORMAL indicator not being lit. The
PROGRAM indicator lights when an invalid
operation or an invalid address is encoun-
tered. The PROGRAM and CHECK indica-
tors light when an instruction time out oc-
curs. The CHECK indicator lights if a parity
interrupt occurs. The INTERRUPT indicator
lights if a logical interrupt is not completed.
A complete list of the indicators is as follows:

(1) NORMAL.

(2) LOW.

(3) PROGRAM.
(4) ASCIL

(5) EQUAL.

(6) CHECK.

(7) TEST.

(8) INTERRUPT.
(9) HIGH.

(10) OVERFLOW.

Control Panel

The control panel consists of keys which allow
the operator to enter information into registers
or memory, keys to control the display of infor-
mation, a key to start and stop the processor,
one key for emergency power off, one key for
terminating operation, and keys for power on
and off. The uses of these keys are as follows:

CL (CLEAR) KEY

When this key is pressed, all of the flip-flops
in the processor, I/0 controls, central control,
and memory control are reset to the cleared
state and the limit register is set to the system
memory size. This key is only active when all
170 operations are completed and the processor
is halted.

LD (LOAD) KEY

After the system has been cleared by the CL
key, pressing this key initiates the normal load
operation. Loading of the Operating System is
performed on the I/0 channel that has been
predesignated (normally the systems memory
or a disk unit) by the field engineer.

STOP/RUN KEY

The STOP/RUN key serves two functions. If
the processor is running, pressing the key
causes the processor to stop. If the processor is
stopped, pressing the key causes the processor
to continue execution of the stopped program.
A stop will only oceur at the end of the instruc-
tion being executed; the keyboard is inactive
until all of the I/0 operations are completed.
The status of processor operations is indicated

by the stop or run indicators located near the
STOP/RUN key.

SI (SINGLE INSTRUCTION) KEY

This is a single step key which is active when
the processor is in a stopped status. Pressing
this key causes the current instruction dis-
played in the NIXIE ® tube display to be
executed and the next to be fetched and dis-
played in the NIXIE ® tube display. If the cur-
rent instruction is a Halt instruction, only a
fetch and display of the next instruction occurs.
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OI (OPERATOR INTERRUPT) KEY

The system may be interrupted temporarily by
the operator pressing this switch.

OP KEY

This key is active in the stopped status only.
Pressing this key causes the OP AF BF and ad-
dress of the current instruction to be displayed
in the left and right groups of NIXIE @ tubes,
respectively. Digits can then be entered, right
to left, into the OP AF BF register from the
keyboard. The entry of the first digit blanks the
left-most NIXIE @® tubes and the first digit will
be displayed. The remaining digits will be dis-
played as they are entered from the keyboard.

A, B AND C (FIELD ADDRESS) KEYS

These three keys all essentially perform the
same function as the OP key and are only ac-
tive when the processor is in a stopped status.
Pressing any one of the three keys causes the
OP AF BF of the current instruction to be dis-
played in the left group of NIXIE @ tubes. The
right group of NIXIE ® tubes will contain the
A, B, or C field address of the instruction, de-
pending on whether the A, B and C key was
pressed.

PA (PROGRAM ADDRESS) KEY

This key is only active in the stopped status.
Pressing the key causes the program address of
the next instruction to be displayed in the left
group of NIXIE ® tubes. The three-digit base
register and three-digit limit register values
will be displayed in the right group of NIXIE®
tubes. The program address can be changed by
entering digits from the keyboard. Entry of the
first digit blanks the display and the first digit
of the new program address will be displayed. A
limit of six digits can be entered, at which time
the keyboard becomes inactive.

AD (ADDRESS) KEY

This key is only active in the stopped status.
When the key is pressed, the memory address
register is displayed in the left group of NIXIE®
tubes and the information contained at that ad-
dress is displayed in the right group of NIXIE®
tubes. A limit of six digits can be entered from
the keyboard to change the memory address.

Entry of the first address digit blanks the re-
maining display and will move from right to
left. The entered digits are shifted with newly
entered digits following, until the register is
full.

WR (WRITE) KEY

This key can only be used after pressing the AD
key and is used to write new information into
core memory, a digit at a time, via the key-
board. The memory address register advances
one digit position for each entry. The digit cur-
rently contained at the memory address ap-
pears left-justified in the right group of NIXIE®
tubes, and the keyboard entry digit is right-
justified. It is not necessary to change a digit,
it can be bypassed by means of the SKIP key.
Once the WR key is pressed, the write function
is active until one of the other keys is pressed
(other than a digit or SKIP key).

SKIP KEY

This key is only active after the WR key has
placed the keyboard into a write function sta-
tus. Pressing this key causes the memory ad-
dress register to increase by one digit position.
It is used to skip over digit positions that are
not to be changed in core memory.

READ KEY

This key is active only after the AD key has
been pressed. When displaying information
from core memory, this key causes the next dig-
it (or groups of digits) to be read from memory
and displayed in the right group of NIXIE @
tubes. The memory address is increased by one
if the address is not modulo-4. Once the address
is modulo-4, words will be read out and the ad-
dress will increment by four.

BM (BASE MEMORY) KEY

When this key is pressed and used in conjunc-
tion with other appropriate keys, the memory
address, program address, or instruction ad-
dress is displayed base relative instead of its
absolute systems address.

CS (CONTROL STATE) KEY

This key is used in conjunction with the SI (sin-
gle instruction) key. In normal state, the SI key
causes execution of a single instruction. If the
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execution of that single instruction causes a re-
turn to control state when this key is active, all
control state instructions are executed
continuously and the processor halts only when
normal state is reinstated. Thus, the execution
of a Branch Communicate instruction consists
of the execution of all control state instructions
associated with the Branch Communicate.

TERM (TERMINATE) KEY

This key performs the same function as the CL
(clear) key except that this key is always active
and provides an absolute means of halting the
processor which otherwise may not be able to
be halted because of undefined hardware or
program difficulties. The halt is immediate and
all displays are blank.

DIGIT KEYS

A total of sixteen digit keys on the keyboard
are available for manually entering information
into the system. The ten keys, labeled 0 through
9, represent the 4-bit binary values of decimal
digits 0 through 9, whereas the other six keys,
labeled 0 through 5, represent the 4-bit binary
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values of 10 through 15 for entering the upper
4-bit stack of 8-bit character combinations. The
transfer of this information is controlled by the
previous pressing of an appropriate control key.
The keyboard is active in the stop state and in-
active in the run state.

EMERG PULL OFF (EMERGENCY
POWER) KEY

This switch provides a signal to an external de-
vice that causes power to be removed from all
of the units. This signal is not distributed to the
system and no system unit has the capability to
respond to this signal. It is provided for emer-
gency conditions only and must not be used for
normal power shutdown operations.

PWR ON KEY
This key is used to apply power to the system.
PWR OFF KEY

This key is used to remove power from the sys-
tem.



SECTION 3

SYSTEM POWER CONFIGURATION

GENERAL

In general, the power supplies are modular and
each cabinet contains a major portion of the
power required to service that cabinet. Figure
3-1 shows a three cabinet system and the basic
interfacing between cabinets. The processor
supplies a +160 volt DC source voltage to the
other two cabinets. The sequence controls and
three control voltages, -10 volts, +10 volts, and
+19 volts are located in the processor. A special
DC supply, which may be located in any cabinet

> CENTRAL
CONTROL
+160
VOLTS VOLTAGE
SENSING
CENTRAL
SEQUENCE
CONTROLS PROCESSOR
+10, -10, AND jPECIAL
+19 VOLTS DC
CENTRAL
#{CONTROL AND| 4.
MEMORY
BASE
_ A
OR
MEMORY
BASE -
B

Figure 3-1. General Power Interface Block Diagram
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except the processor, supplies special DC volt-
ages to the other two cabinets. Each cabinet
contains voltage sensing circuits which are re-
turned to the sequence control in the processor
to cycle power off if an over or undervoltage
occurs, or if a supply voltage did not come up
in the allotted time during a power on cycle.

The following units comprise the system power
supplies:

a. Sequence Control.
b. AC Control.

c. +170 Volt Supply.
d. ACtoDC Converter.
e. Inverter.

f. Special DC Supply.
g. Memory Supply.

h. Memory Regulator.

Figure 3-2 shows the cabinet location of the
supplies and controls in a typical minimum sys-
tem configuration as well as the voltage and
current capabilities of each supply.

OVERVOLTAGE AND UNDERVOLTAGE
SENSING

The overvoltage and undervoltage (OV/UV)
sensing circuits are used on all supplies except
the +34 volt supply. The +34 volt supply is
sensed by the +47 volt regulator. Voltage fail-
ures are indicated in the following manner:

a. A lamp within the power supply which has
failed is turned on.

b. One of the two lamps on the Processor
Maintenance Panel is turned on to indicate
whether the failure encountered was due to
an OV or UV condition.

System power is cycled down and, before it can
be turned on again, the lamps which are
illuminated must be reset by pressing the PWR
OFF pushbutton.
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Figure 3-2. Power Distribution Layout
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