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The way this change of address is brought about is to use the pulse which nor-
mally starts MEM I to start MEM II in the Reverse position, and vice versa.

PROGRAM CONTINUE PUSH BUTTON (PB)

This PB is used to continue the execution of a program that has been interrupted.
It is operative whenever the computer is halted in the course of a program, regardless
of computer status. If the Continue PB is depressed the TPD ring is started up and
computer. operation resumes from the point at which the program was interrupted.
When tracing Logic 0.2.1., note that the Continue P.B. when depressed, gives you a
Clear Alarms function as well as a Continue function. This function will be discussed
later when the Clear Alarms PB is covered.

lﬁROGRAM STOP PB’

The PROGRAM STOP PB is used to interrupt the computer program without
removing power or losing stored information. It is operative whenever the computer
is running, regardless of computer status.

When this pushbutton is depressed, the computer completes the instruction it is
currently executing and executes a simulated HLT instruction. If the IO Interlock is
on, all IO transfers are completed before the HLT instruction is executed.

When the computer is stopped by the switch, the address of the succeeding in-
struction in the interrupted program is retained in the program counter and the coded
instruction is contained in the memory buffer register.

The operation may be fully understood by tracing Logic 0.2.1. twice; once with
the IO Interlock on, and then with it off.

SINGLE-PULSE PB

The SINGLE PULSE pushbutton (Logic 0.2.2.) is used to advance the program
one timing pulse at a time. It is normally used only in diagnostic testing after an error
stop in a reliability program. It can be used to advance the entire program up to the
point of error, Timing pulse by Timing pulse; as a rule, however, it is used only after
the source of trouble has been isolated to a single instruction step or memory cycle.

!
MEMORY CYCLE PB o F !f-» ¢
AT

The MEMORY CYCLE PB (Logic 0.2.1.) is used to advance the computer program
one memory cycle at a time. Since each memory cycle is synchronized with a machine
cycle (i.e., a PT or an OT cycle), this switch can be used to break an instruction into
its component parts. An instruction of the store class, for example, requires a PT
cycle and two OT cycles (OTA and OTB) for its execution. If the computer is halted
at such an instruction, only the PT cycle is performed the first time the MEMORY
CYCLE PB is depressed; the instruction is transferred from memory to the operation
and address registers, and the computer halts. When the switch is depressed again,
the OTA cycle is performed (an operand is brought from memory) and again the com-
puter halts. The third time the switch is depressed, the OTB cycle is performed (the
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data is stored in core memory) and the computer halts for the third time. At each
halt, the operator can check the neon indicators on the Duplex Maintenance Console
and perform any tests and troubleshooting operations required. If an even finer analysis
is required, the program may be advanced a time pulse at a time by means of the
SINGLE PULSE PB.

The MEMORY CYCLE PB is electrically interlocked so that it is operative only
when the computer is halted and in test status. It is normally used only in diagnostic
testing after an error stop in a reliability program. It can be used to advance the
program, memory cycle by memory cycle, to the point of error; as a rule, however,
it is used only after trouble has been localized to a single instruction requiring several
machine cycles for its execution.

l INSTRUCTION STEP PB ’

The INSTRUCTION STEP PB (Logic 0.2.1.) is usedto advance the computer through
one complete instruction, including all PT and OT cycles requires for its execution.
The computer halts automatically when the instruction has been executed so that the
operator can observe the neon indicators on the Duplex Maintenance Console and per-
form any tests and troubleshooting operations. A single instruction may involve several
machine cycles. If finer analysis is required, an instruction may be advanced through
its component machine cycles by means of the MEMORY CYCLE PB or through its
individual time pulses by means of the SINGLE PULSE PB.

This switch is electrically interlocked like the MEMORY CLCLE PB so that it
is operative only when the computer is halted and in test status. It is normally used
only in diagnostic testing after an error stop in a reliability program. It can be used
to advance the program, instruction step by instruction step, to the point of error. As a
rule, however, it is used only after trouble has been localized in a small portion of the
program,

RESET FLIP-FLOPS PB
\

The RESET FLIP-FLOPS pushbutton (Logic 0.2.1.) is used to clear the control
flip-flops and registers, which are not ordinarily cleared in normal operational or
test programs and which must be cleared to prevent the introduction of unwanted in-
formation into a new program or into a complementing operation. The switch is elec~
trically interlocked so that it is operative only when the computer is in test status.
This switch is usually used before loading a new program and before testing the com-~
puter flip-flops by means of the COMPLEMENT switches.

The RESET FLIP-FLOPS PB, when depressed, activates a relay cycle that initiates
the following control cycle:

1. Stop the generation of time pulses and instruction pulses by clearing the TPD-
control flip-flop.

2, Clear the IO word counter, the IO register, the IO address counter, the IO
buffer register, the program counter, and most of the flip-flops in the selection control
and instruction control units.
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3. Clear most flip-flops in the right and left arithmetic units. Refer to Logic
0.2.4. to find exactly what FFs and registers are cleared.

CLEAR MEMORY PB

The CLEAR MEMORY pushbutton (Logic 0.2.1.) is used to clear the live test
register mQhe 3.77760 locations in core memory when the computer is halted in test
—8tatus. The effect produced manually by this switch is identical with that produced
by the simulated execution of the following instructions: e

~ /.

< | ‘
. ’}11/:'/;"\"; p%, Y] ‘{54{'\

SEL S 5
(04) elects IO Register ; L,/’/v o v ’,
LDC 0.00000  Clears IO Address Counter &/ ,,,,,vf/wf
e /_;

RDS 3.77761 Actually sets the IO Word Counter to the complement of 3.77760
but will read 3.77761 times from the cleared IO Register because

HLT the simulated RDS instruction makes no provision for Command
290,

READY IO UNITS PB

This control (Logic 7.1.8.) merely puts the IO units under the control of the com-
puter, enabling the computer to read from the Card Reader, write on the Card Recorder
(Punch) or the Line Printer, or read or write Tapes. In other words, make the IO units
ready for use by the computer. ‘

The MASTER RESET pushbutton (Logic 0.2.1.) is used to prepare the IO units,
the memory element and the Central Computer System for the loading of a new program.
It combines the operations of the following pushbuttons, which are discussed separately:

1. RESET FLIP-FLOPS

2. CLEAR MEMORY ey
1 ¥ ‘\75:\- crpete e S ;773}(}“ e ‘
3. READY IO UNITS o<1 /¢ =77 ¢

The MASTER RESET pushbutton is operative when the computer is in test status)
whether it is running or halted.

SELECT TEST MEMORY PB

The SELECT TEST MEMORY pushbutton (Logic 0.2.1.) makes it unnecessary
for the operator to perform more than one manual operation to clear all the control
flip-flops and registers affected by the RESET FLIP-FLOPS PB and to reset the pro-
gram counter to 3.77760, which is the first address in test memory. In other words,
this control clears all previous program data, (except memory) and selects the first
address in test memory as the point from which computer operation may resume.
Since an operator can write directly into the first address of test memory by setti@
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the switches in toggle switch register A, this pushbutton permits him to manually
clear the computer and to set up whatever control he requires. This switch is operative
when the computer is in the test status.

The START FROM TEST MEMORY (Logic 0.2.1.) pushbutton sets up the computer
controls to initiate the execution of the program contained in test memory (toggle
switch registers and/or test memory plugboard). This program may consist of a single
instruction used to branch program control to a test program already stored in memory,
or it may include all the instructions required to perform a specific function(e.g., to
set up controls to transfer additional information into core memory from an IO device).
This PB is operative only when the computer is halted. Simply stated, this PB simulates

it S TTRE0. %
o St

The LOAD FROM CARD READER PB pushbutton (Logic 0.2.1.) is used to introduce
a loading or control program into the first 24 core memory registers by setting up the

computer controls to transfer the information contained on a single IBM binary-punche
card. To do this the following program is simulated: :

and the BPX are done by skipping from TL-6 to TL~8 which simu-

The second SEL
lates a HLT instruction. This simulated HLT checks the IO Interlock taking care of the

(01)

SEL(OI)' The BPX is taken care of by inhibiting Command 270 of the HLT instruction.

This allows the computer to advance past PT6 of the HLT and since the Program Coun-
ter hasn’t been stepped by this simulated program, Location 0.00000 is brought out and
operated. Since this loading program can direct the computer to read additional infor-
mation from any input source, this switch provides a convement means of 1ntroducmg
the desired operating program into the computer. /7% = Cnt % —

The operation of the LOAD FROM AM DRUMS PB (Logic 0.2.1.) is almost the
same as the LOAD FROM CARD READER PB. The difference is that the first 24 regis-

ters of the first field of the AM-A drum are loaded sequentially into core memory
starting at location 0.00000. The simulated program is as follows:
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The four SENSE SWITCHES (Nr. 1,2,3,4)(Logic 0.7.4.) | provide the operator with

_a flexible means of controlling the execution of a program, if this control feature is
written into the program. During the execution of such a program, the sense switches
.are sensed by appropriate BSN instructions to determine what action is desired by the
maintenance opgrator; i.e., whether the program should continue sequentially or branch
to the addres ined in the right half-word of the BSN instruction. Each switch is

associated espondingly coded BSN 4 j
inactive (up) position .
T instruction has been executed. If the switch is in

SWITCH
N (1)

step of the p
the ACTIVE position, however, the program branches directly to the address contained
in the right half-word of the BSN instruction, instead of executing the next instruction

(21)
PB. It is a three position syi
complemented twice. When in the down (three auto) position, complementing is done by

the program counter. The operation of the other three
at thiey agre associated with three other BSN instru’
r FFs are to be complemented.
lemented 3 times at rate,
1 sec clock pulses, bypassing the Complement PB altogether. Every 1 sec clock pulse
is allowed to complement the FFs 3 times at a 5 msec rate.

(three) po i
time the Complement PB is depr@ssed. Its® other (two) positio e FF

The COMPLEMENT PB is for complementing of the Central Computer FFs if the

’\COMPLEMENT SWITCH is in the Three or Two position.

CYCLIC PROGRAM COUNTER (CPC)

The computer can be set up to run automatically through a program and stop at a
predetermined point in the program. This capability is very helpful in finding the cause
of machine state failures.

The CPC (Logic 0.2.5.) itself is a 9 stage counter whose setting is controlled by
the three CPC switches. These are 8 position rotary switches which are controlled by
the CPC DELAY-OFF-NO DELAY SWITCH. To operate the CPC:
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a. Calculate number of pulses desired and set CPC counter switches.
b. HLT machine.
c. Place in the A switches a BPX to portion of program that is to be checked.

d. Set CPC lever switch to Delay or No Delay.

To stop operation, place CPC lever switch in the OFF position.

ulses w111 enerated
pulses because the CPC is not stepped during breaks.

The CPC Control switch controls whether the CPC is on or -off and also the amount
of delay between successive passes through the portion of program bemg checked.
. % &; T ¥ ” e
In the No Dgay pOsrticm recycling is started: by 2 M} pulses and there is only
about 3 msec between successive passes. This position would be used when scoping for a
O] —— s —

The DELAY position is used when you want to troubleshoot by observing the neons
and in this position, CPC recycling is controlled by 1/32 sec clock pulses. Note that
bﬁe clock pulses only control the starting of the CPC. Once started, it is stepped by

C TPD on pulses as in the NO-DELAY position. The time betw asses is about
“‘ ‘16 sec in the. DELAY position. Consider the following e—-l-'xamp e: —
¢ & 377160 , BPX 400 /72 W

L 400  1XIN 0o .
e

£ G- 73 Tone

- , 4014  SEL, J'%
w3 _wmx m

402 LDC 1000
/a.'—&wnu-um
403 RDS 10 / g’) ! .

404 IBPX(OI) 404 f 7 .
405 HLT :_3(,, c»c.ew.?
CPC would be set to what number to determine if: ¥
ANSWERS .
a. Index Register Nr. 1 was being cleared properly. 32 @) l .
b. PT/OT FF was being set properly. 41(8)
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c. PT/OT FF was being cleared properly. 55 ®)

d. IO address counter was being cleared properly 74 @)
e. Branch FF was being set properly. 7 @)
f. Branch FF was being cleared properly. 20(,3 )

v vmssovowen ] 7 /M 2l deand!
/7

Test Memory consists of a plugboard, 2 rows/ of 32 toggle switches called ‘‘A’”’
and ‘“B’’ switches and the Live Test Register (LTR) which is a flip-flop register. Test
Memory addresses go from 3.77760 - 3.77777.

The plugboard has room for 20(8) computer words on it. Since Test Memory has

only 20(8 ) addresses, it"is obvious that all locations on the board, the A and B switches

and the LTR cannot be used at the same time. To control which will be used we have
the ASSIGN-UNASSIGN SWITCH (Logic 7.1.5.), and control plugs (hubs) on the Test
Memory plugboard, There are four of these hubs for each address on the board; A.,
B.,, L., and P. stands for the A Switches,@ for the B Switches, ‘@ for the
Live Test Registerand _‘@ ’ for the Plugboard. ' “c’

In the UNASSIGNED position all TM addresses are controlled by the plugs; A.,:
B., L., and P. If a T.M. address is selected and the switch is in UNASSIGN, the control
hubs are checked and the appropriate location brought out to the Memory Buffers.
For example, let’s assume address 3.77773 is selected and the A hub s plugged. The
contents of the A Switch register will be brought out. If the plug was taken out of A an
put in B, the B Switches would be brought out. Care must be taken to insure that onlytone
control hub is plugged for each address. If more than one is plugged a‘logical add will
take place in the Memory Buffers. )

When the ASSIGN-UNASSIGN SWITCH is in the ASSJGNED position, address
77760 is the A switches, 3.77761 is the B switches, 3.77762-3.77776 are controlled

e plugs and 3,'7'757'7 ig the LTR.

LEAR ALARMS PB Siidr A ik P o ety
: e /

This pushbutton (Logic 0.2.1.) clears all Central Computer Alarm Indicator FFs
(Logic 0.2.7.) and clears all Central Computer Alarm Sensable FFs except Alarm I
and Alarm II (Logic 0.7.4.)

The indicator FFs do nothing more than light a neon on the DMC to show the
operator what alarm has occurred and sound off the Audible Alarm, which is a buzzer.

CLEAR AUDIBLE ALARM PB

The AUDIBLE ALARM (Logic 7.1.14.) is turned off by this PB.
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SUMMARY QUESTIONS

1.
2.
3.

4.

What are the two basic statuses of the computer?
The Compute level is +10v when:
The Non-Compute level is +10v when:

When in reverse the Normal/Reverse Memory Switch allows usual memory

Nr. 1 addresses to select:

5‘

10.
11.
12.
13.
14.
15.

16.

Will the Normal/Reverse Memory switch change Test Memory Addresses?

The Continue PB sets the FF first.

When the IO Interlock is on and the Program Stop PB is depressed, what hap-

The Instruction Step FF allows one entire instruction to be operated and then:
The memory cycle PB lets the TPD Ring step once from:

The Single Pulse PB allows one TP pulse at a time to step the:

The Reset FFs PB is only operative when in what status?

Clear Memory PB loads memory from the:

Master Reset PB Resets FFs, Clears Memory, and:

Start from TM sets the Program Counter to:

List the program that is simulated by the Load from Card Reader PB.

In “Three Auto’’ position of the complement switch, the computer FFs will

be complemented at what rate?
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CHAPTER 14 - ALARMS

GENERAL

This section describes the alarm indicators and alarm control circuits that are
actuated by alarm conditions during the operation of the Central Computer System.

The Central Computer operating alarm conditions provide the operator with an
indication (by means of neons and the alarm buzzer) that the sequential execution of
the program is not progressing normally and/or that faulty operation has been detected.
In addition to sounding the audible alarm buzzer and lighting the appropriate indicator-
lamp, the error-detecting signal will also interrogate the setting of appropriate duplex
maintenance console switches to determine what program action, if any, should be exe-
cuted. These switch settings determine whether the error alarm is to be ignored or
whether the computer is to stop or branch control to test memory.

The alarms that we will cover are Memory Parity, Tape Parity, Drum Parity,
Alarm I, Alarm II, and Inactivities. With the exception of Alarm II all of these alarms
have associated switches. If an alarm occurs and its switch is inactive (off) an indicator
will be set and the audible alarm sounded. If the appropriate alarm switch is active (on)
the indicator is set, alarm is sounded and the alarm goes on to check another switch
called the Branch/Stop Switch. I this switch is in the Stop position the alarm will cause
the computer to halt. If in the Branch position the program control will be branched to
the middle of Test Memory, address 3.77770.

MEMORY PARITY ALARM OPERATION
Assti.me that we have a memory parity with these conditions:

1. Memory Parity Switch active.

2. Branch/Stop Switch in Branch position.

3. Inhibit Auto-Branch FF set (this is a FF to give some program control to the
Branch/Stop operation).

Tracing these conditions through logic (0.2.7.) and paying close attention to timing,
we will find that the computer finishes any OTA or OTB cycles and doesn’t go into the
Alarm Branch operation until it comes to a PT-S‘&Tracing logic with the Branch/Stop
Switch in the Stop position should ngw show that the computer will stop at a TL-0.

Y SAA L inrerldedy /szw’? werd o L yome Lot /“7

IO PARITY ALARM OPERATION

An IO Parity Alarm can occur from a bad word on tapes or drums. When tracing
in logic (0.2.7.) notice that the bad word is not sent to the L.T.R. and that the timing is
different. Trace for the following sets of conditions:

&7" AT~ 7 a}ia/\/ﬂ\- § '
oonef % Drum Parity SwitZlLl/ﬂ Active and Branch/Stop Switch to Branch.
ond 7'7427 Drum Parity Switch Active and Branch/Stop Switch to Stop.

3. J Parity Switch Active and Branch/Stop Switch to Branch.

A AT 3ol prancd 76"‘/%4
130



INACTIVITY ALARMS

Inactivity Alarms, TPD or Loop, are generated if the DCA program is not pro-
gressing properly. In normal operation (Logic 0.2.7.) throughout DCA we have PER(05 )

and PER(%)

called the Inactivity Counter. If DCA isn’t progressing properly either too many or too
few PER(05 ) instructions will occur causing Loop inactivities. TPD inactivities occur

when no TP1l1’s happen for a certain period of time. Following a PER(05) to start it,

the inactivity counter will generate a Loop Inactivity Alarm for the following sets of
conditions:

instructions which start and stop, respectively, the operation of a circuit

Two consecutive 8 second clock pulses with no intervening PER(O5)with the
Inactlvity Switch active and the Branch/Stop Switch to Branch.

@ Two consecutive 8 second clock pulses with no intervening PER(05 ) with the

Inactivity Switch Active and the Branch/Stop Switch to Stop. (Computer will not stop.)

—_———

@Three consecutive PE R(05 )’s with no intervening 8 second clock pulse, with the
Inactivity Switch Active and the Branch/Stop Switch to Branch.

4., Three consecutive PER(05 )’ s with no intervening 8 second clock pulse; with the
Inactivity Switch active and the Branch/Stop Switch to Stop. (Computer will not stop.)

A TPD inactivity will be generated by two consecutive 1/32 second clock pulses
with no intervening TP-11 if the Inactivity Switch is Active and the Branch/ﬁtop’ Switch-
is in the Branch position.

- .!he Alarm I %gic 0.2.7.) alarm is used by the Active Computer to tell the

Standby Computer to pr switchover. The Alarm I may be generated by:

@No Memory Parities without an intervening PER( 40y if the Inhibit Auto Branch
F is set, Memory Parity Switch Active and the Branch/Stop Switch in Branch.

4
Two inactivities with no intervening PER( 40) if the Inactivity Switch is Active
‘\ and t® Branch/Stop Switch is in Branch.

Alarm Branch restart failure if the Alarm I Control FF is set, Branch/Stop
Switch to Branch and no TP-11’s for 4 to 8 seconds after attempting a Memory Parity
or Loop Inactivity Alarm Branch or no TP-11’s for from 1/32 of a second to 4 seconds
after attempting a TPD Inactivity Alarm Branch.

A PER(37 ) in the Active Computer will generate an Alarm I in the other com-

puter. The Alarm I Switch must be active to generate an Alarm I.

131



ALARM II

j

Alarm II informs you that the SAFf (Safe Data Zero) transfer from DCA to DCS
is not correct and it is not safe to switch computers. This alarm may be generated

(Logic 0.2.7.) by:

1. An SDR(ZG)

(IC own) APC (Angular Position Counter) error from the active
T
to the standby computer.

2. An SDR (IC other) APC error generates an Alarm II in own computer.

OVERFLOW ALARM OPERATION

Overflow is a condition that exists when two numbers result in a quantity which
exceeds the capacity of the machine (accumulators).

Assume that the special option bits are set to allow unsuppressed overflow, the
Overflow Alarm Switch Active, Inhibit Auto Branch FF set and the Branch/Stop Switch
to branch or stop (Logic 0.2.7.) The operation is the same as a normal alarm branch

or alarm stop operation except that one more instruction will be operated before the
alarm branch or alarm stop action is initiated.

SUMMARY QUESTIONS
1. What is the purpose of the alarm indicators and alarm control circuits ?

2, At what PT time does the computer go into the alarm branch for a Memory
Parity error? '

3. What can cause an IO Parity Alarm?

4. An Inactivity Alarm because of the absence of what instruction?
5. What conditions will generate a Loop inactivity alarm?

6. What alarm sets up a switchover of computers?

7. When will an Overflow Alarm occur?

APC conrts orgte of artriess /o O toeoited o S
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CHAPTER 15 - PARITY

GENERAL

The basic definition of parity is equality with respect to an established quantity
or standard. More applicably, parity may be defined as uniformity in either the oddness
or evenness of number. The latter concept, in a slightly modified version, is used in
the AN/FSQ-7 equipment for detecting errors incurred during the transfer or storage of
binary information. Although parity is sometimes employed to verify the results of
computations, it does not serve this particular function in the AN/FSQ-7 Central Com-
puter System.

In an error detection scheme based on the more appropriate definition of parity,
all words entering, leaving, or circulating within a system must have uniform parity;
that is, every binary word either naturally exhibits or must be made to exhibit a parity
in common with that of all other words in the system. Before elaborating on this prin-
ciple, a further clarification of parity is necessary from the standpoint of its application
in the Central Computer System. First, the established parity for all words is odd.
Second the parity does not hinge on the absolute numerical value of a word of informa-
tion; rather, it is based on the number of binary 1’s contained in a word, be it an in-
struction word or a data word. Since the established parity is odd, each word in the
Central Computer (which has parity) must have an odd number of 1’s. Obviously, the
parity of many words will naturally be odd. Those words having an even parity are given
odd parity. This is accomplished, without changing the information contained in the
normal 32-bit word, by prefixing to it a parity bit. When the natural parity of a word is
even, the parity bit is made a 1; it is left at 0 when the original parity is odd. Having
assigned an odd parity to all words, every word can then be checked for conformance
with this characteristic. If, upon subsequent examination, a word found to have even
parity, it can rightfully be assumed that an error was generated either in storing or in
transferring the word from a particular source to a specific destination. For purposes
other than checking the accuracy with which information is transferred, the parity bit
is meaningless and is discarded before a data word is entered into calculation or before
an instruction word is decoded.

As a result, a practical application of parity requires circuits that are capable of
(1) determining whether the number of binary 1’s in a word of information is odd or
even, (2) assigning a uniform parity to all words, (3) checking the parity of words to
which parity has been assigned, and (4) generating a signal when a word with incorrect
parity is detected. The first requirement is integral to both parity assigning and check~
ing.
MEMORY PARITY CIRCUIT

The memory parity circuit performs a dual function: it assigns a uniform parity to
all words originating within and without the Central Computer to which no parity has
been previously assigned, and it checks the parity of words to which parity has been
assigned. The latter function constitutes the test on the accuracy with which data is
transmitted from the core memory array to the memory buffer register (MBR), and
from several of the input sources to the MBR. Since the MBR is situated at the cross-
roads of all information paths in the Central Computer System, both parity assigning
and checking take place at the MBR.
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Of the several sources of words which are transferred through the MBR, only
tapes and specific drum fields have a parity bit assigned. Therefore, words from these
sources need only be checked for correct parity; all other input sources require that
the parity circuits assign a parity bit. All words read out from memory, of course,
have parity bits and require only parity checking.

It was mentioned earlier that the parity operations performed at the MBR are
assign and check. An assign operation may be considered to consist of a parity count
followed by the writing of a 1 or 0 in the parity bit flip-flop. The checking operation
also begins with a count but is followed by a parity check. It will be noted that the
counting procedure is common to both parity assign and check. For convenience, the
counting operation will be treated first and will be followed by the overall operation of
the parity control circuits.

PARITY COUNTING

The counting operation (Logic 0.1.2.) neither counts nor totals the number of 1’s
in a binary word but only ascertains whether the total is odd or even. A count is begun
with the application of a pulse to the two gates associated with the R15 flip-flop in the
MBR. (A register flip-flop and its associated gates and OR circuits will be termed a
stage). One of the gates is conditioned by the 0 side of the flip-flop, the other by the 1
side. If R15 happens to be a 1, the counting pulse will pass through the gate conditioned
by the 1 side and will emerge on the odd line. Conversely, if R15 is 0, the count pulse
will pass through the gate conditioned by the 0 side and will exit on the even line, Al-
-though the remaining stages in the register are each complicated by the inclusion of
two addmonal gates,. the operation at each stage is identical with that described for
R15 and its associated ‘gates. The additional gates are necessary because the count
pulse may arrive ‘at any subsequent stage on either an odd or even line, whereas at
the first stage only a Smgle input line was encountered.

. Upon lea\nﬁg the first stage, the count pulse successively samples the gates at
each of the remaining stages. The line on which it enters a particular stage is dependent
upon - the parity count at the preceding stage. The line on which it leaves that stage
depends on the content of the associated flip-flop. Since the flip-flop may be set at
eit}:er 1 or 0, and since the count pulse may arrive on either of two lines, the combi-
natj'qn of theS‘e considerations gives rise to four possible conditions. The four conditions
and the resultant output line (parity count) produced by each are listed below and are
applicable to all but the first stage.

Table 15-1

¢

mPUT-LlNE (PARITY) CONTENT OF MBR FF OUTPUT LINE (PARITY)

ODD 0 ODD
oDD 1 EVEN
EVEN 0 EVEN
EVEN 1 ODD
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It will be noted that a pulse sampling the gates of a flip-flop containing a 0 leaves
the stage on the same line it entered on. A count pulse arriving on either an odd line
or an even line, upon sampling a 1, exits on a line opposite to that on which it entered a
stage. In all cases, the action is equivalent to a progressive determination of the parity
at each and every stage.

In summary, a parity count pulse determines the overall parity of a word by tra-
versing the entire MBR and sampling the bit at every stage to sense the parity of the
word up to and including that stage. The final parity is obtained when the pulse samples
and leaves the last stage in the MBR.

PARITY ASSIGNING AND CHECKING

The parity assigning and checking operations differ (Logic 0.1.1, 0.1.2 and Timing
Chart) depending on the type of word transfer:

1. All words being read out of core memory during PT, OTA, or BO cycle.

2. Words from the arithmetic element being read into core memory during OTB
cycle. Computer words are transferred from either the accumulators or the A registers
into memory through the MBR. Since no parity bit exists in these words, it is necessary
to assign parity. Such a transfer always takes place during an OTB cycle.

3. Words from IO devices being transferred into core memory with (a) parity or
(b) no parity. The devices that have parity assigned to their words before they are
transferred to Central Computer are tapes, aux drums, and main drums except fields
22, 23, 32, 33, 47, and 60 thru 70. Words transferred from any other IO device to Cen-
tral Computer must have parity assigned in the MBR.

Table 15-2. BASIC TIMING CHARTS

PT CYCLES
PT-0 delayed Clear Parity Check FF and Parity Write FF with
Command 41.
PT-7 Set Parity Check FF and start P.C. (Parity Count)
PT-10 Check Parity with Command 55 . 2,4
OTA CYCLES
OTA-0 Delayed Same as PT-0 delayed
OTA-17 Same as PT-7
OTA-10 delayed Same as PT-10 delayed
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BO CYCLES

BO-0 delayed
BO-17
BO-10

OTB CYCLES

OTB-0 delayed

OTB-2

OTB-3

OTB-17

OTB-10 delayed

Same as PT-0 delayed
Same as PT-7
Same as PT-10 delayed

(M), Clear Parity Check FF and Parity Write FF with
Command 41,

Set the Parity Write FF

Parity Count (to assign parity). The Parity Check FF is
set but will not be checked yet.

Parity Count, Set Parity Check FF and Clear Parity
Write FF.

Check parity. This is a check on the Parity assignment
circuitry.

BI CYCLES (IO devices with Parity, Parity Check Control FF set)

BI-0 delayed

BI-2
BI-3
BI-3 delayed

BI-7

@ Clear Parity Write FF and Parity Check FF with
ommand 41.

Set Parity Write FF <
Clear Parity Write FF
Parity Count, Set Parity Check FF

Check Parity for IO Parity error

BI CYCLES (IO dﬂce without Parity, Parity Check Control FF clear)
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BI-0 delayed

BI-2

BI-3 delayed

BI-7

BI-10 delayed

(S8M), Clear Parity Write FF and Parity Check FF with
Command 41.

Set Parity Write FF

Parity Count, Set Parity Write FF and write good parity in
new word.

Parity Count, Set Parity Parity Check FF again

Check Parity, this is a check on the parity assignment
circuitry.

&
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SUMMARY QUESTIONS

1. Give the parity bit for each of the following words:

a, 1,000 101 111 101 011, 1.001 010 011 100 111

b. 0.111 011 010 001 100, 1.111 110 101 011 000

c. 1,43571, 0.45632

d. 0.21307, 1.53214
2. In Central Computer, parity is assigned in what register?
3. A parity count must be performed when it is or when it is .
4, During what 2 types of machine cycles is parity assigned?
5. Why is parity checked immediately after it is assigned?
6. What drums don’t have parity?

7. Will a parity error be detected if no word is transferred to the memory buffers
during PT?

8. Will a parity error be detected if two 1 bits are lost from a memory word?
9. Will a parity error be detected if a zero is lost?

10. When reading a word from an JO device with parity, the parity count for check-
ing occurs at what time?

11. When reading a word from an IO device without parity, the parity count for
checking occurs at what time?
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SAVE A LIFE ol

",

If you observe an accident involving electrical shock,
DON’T JUST STAND THERE - DO SOMETI-IINGI

RESCUE OF SHOCK VICTIM
The victim of electrical shock is dependent upon you to glve him prompt first aid.
Observe these precautions: ;
1. Shut off the high voltage.
2. If the high voltage cannot be turned off without delay, free the victim from the
live conductor. REMEMBER:
a. Protect yourself with dry insulating materlal
b. Use a dry board, your belt, dry clothing, or other non-condycting material to
frge the victim. When possxble PUSH - DO NOT PULL the v1ct1m free of
.-+ “the high voltage source.
c. DO NOT -touch the victim w1th your bare hands until the hlgh voltage gircuit
"is broken.
FIRST AID
They-two most likely results of electrical shock are: bodily injury from falling, and
cessation of breathing. While doctors and pulmotors are being sent for, DO THESE
THINGS:
1. Control bleeding by use of.pressure or a tourniquet.
2. Begm IMMEDIATELY to use artificial resplratlon if the v1ct1m is-not breathing
or is breathing poorly:

a. Turn the victim on his back. ,

b. Clean the mouth, nose, and throat. (If they appear clean, start artificial
respiration 1mmed1ate1y If foreign matter is present, wipe it away quickly
with a cloth or your fingers). -

c. Place the victim’s head’ in the ‘‘sword-swallowing’’
position. (Place the head as far back as possible so
that the front of the neck is stretched).

d. Hold the lower jaw up. (Insert your thumb between the:
victim’s teeth at the midline - pull the lower jaw force-
fully outward so that the lower teeth arefurther forward
than the upper teeth. Hold the jaw m this position as
long as the victim is unconscious).

e. Close .the victim’s nose. (Compress the nose between
‘your thumb and forefinger).

.U .

N\ f. Blow air into the victim’s lungs. (Take a deep breath

S\~ and cover the victim’s open mouth with your open

“% mouth, making the contact air-tight. Blow until the

P ' / chest rises.) If the chest does not rise when you blow,

improve the position of the victim’s air passageway,
and blow more forcefully. Blow forcefully into adults,
and gently into children. -

g. Let air out of the victim’s lungs. (After the chest rises, qulckly separate lip
contact with the v1ct1m allowing him to exhale)." :

h. Repeat steps f. and g. at the rate of 12 to 20 times per minute. Continue
rhythmically without interruption until the victim starts ‘breathmg oris
pronounced dead$ (A smooth rhythm is desirable, but split-se¢ond timinhg is
not essential).

DON’T JUST STAND THERE - DO SOlVﬁEITHINC!
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