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1.0 SCOPE
This document describes the design specifications of the IEWS

Signal Sorter Supervisor Software,

2.0 APPLICABLE DOCUMENTS

ESD-SB~001 Signal Sorter Integrated Electronics
Warfare System, Rev, 4

WS~-8506 v Requirements for Digital Computer Program
' ' Documentation, Rev., 1, dated 1 November 1971,
CG-983645 IEWS Signal Sorter Computer Program per-
: formance Specification

CG-983645 IEWS Signal Sorter NESU Software
5413-IEWS:75:03 IEWS Input Buffer Functional Specification,

_ ' Rev. B ‘

« 5413—IEWS:75:05 IEWS Signal Sorter Supervisor Design

‘Specification, Rev, B

« P 5413-IEWS:75:06 IEWS Signal Sorter Track Correlator Design
' Specification, Rev. a

RP-16 Microprocessor Manual

3.0 REQUIREMENTS
i .

3.1 FUNCTION ALLOCATION/DESCRIPTION

The Supervisor consists of the following modules:
Initialization
Task Manager
Core Manager
) Update
NESU Message Handler
SC Message Handler

Aux. Functions
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These modules make up a multi-task priority real-time operating system
in which each of the functions of the Supervisor is performed by one

or more tasks.

3.1.1 INITIALIZATION MODULE

The Initialization module performs the initialization of the
Supervisor software and hardware including the Input Buffer, the
FIFO, and the Track Correlator. This module is used both at initial

program load time and upon receipt of a SC Initialization Command.

3.1.2 TASK MANAGER MODULE

The Task Manager Module performs the function of task scheduling
and dispatching according to priority. The module consists of two
subroutines: A Task Scheduler and a Task Dispatcher. These sub-
routines maintain four task queues, each queue corresponding to a
different task priofity. Tasks aré placed on the gueues by other
modules in the system by calling the Task Scheduler and giving it
a Task Control Block (TCB) and a priority number. 1Initiation of
execution of a task is done by searching for a non-empty gqueue
starting with the highest priority one. 1If more than one TCB is
contained on a quéue, they are handled in a First-In-First—Out basis.
Control is then transferred to the address contained in the first

TCB found,

3.1.3 CORE MANAGER MODULE

The Core Manager Module performs the maintenance of available
core blocks for the Supervisor modules. This module consists of two
subroutines: a get core block routine and a return core block routine,
Each core block consists of five contiguous words and is initiélly

able core block gueue common to bkoth the
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Supervisor and the NESU. These blocks are used for TCR's and for
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storing PDW's. Blocks are obtained by the modules by calling the
get core block routine, and are returned to the available core block

gueue by calling the return core block routine.

3.1.4 UPDATE MODULE

The Update Module performs the updating of all track files in
the Track Correlator, This module coqsists of a Schedule Update
subroutine and four tasks: Initiate Update, Start Update, Update
Track and Time-out Check. The Update module méintains four update
gueues, each queue corresponding to a different update priority.
“Each entry in the gueues consists of two words, one for each track
file to be updated. Entries are placed on the qﬁeues by calling the
Schedule Update routine, This routine in turn schedules the Start
Update task if less than fice updates are in progress. The Start
Update task scarches the update queues for the highest priority
update scheduled, initializes the Emitter Table Entry, and sets the
count in the Track Correlator for the file to be updated. The Initiatg
Update task is scheduled periodically by the Real Time Clock Interrupt
Handler. It schedules track files for update depending on category
and last time of update. The Update Track is scheduled by the NESU
interrupt handler whenever the specified number of PDW's have been
received for a track file to be updated. This task performs the
actual updating of the track files in the Track Correlator. The
Time-Out Check task checks for track files in the update process

which have not received any PDW's within the trap time.

2.1.5 NESU MESSAGE HANDLER MODULE

The NESU Message Handler module processes all messages generated
and received from the NESU. This module consists of the NESU In-
“erript Handler, the New Track Start task, and the low level NESU
- The NESU Interrupt Handler processes the WESU

> L7 T —y— . . . . -
o feres interrupt signifying that a high level message has been
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placed in one of the two high level message buffers. The high level

‘message is either a New Emitter Start message or a Supervisor PDW

message. If it is a New Emitter Start message, the NESU Interrupt
Handler schedules the New Track Start task. If the message is a
Supervisor PDW, the interrupt handler links it to the proper track
file, |

The low-level NESU message handler is a task scheduled by the
Message Polling task and processes all of the low level messages
generated and sent by the NESU. These consist of the CAM file dump
and the AOA file dump. | |

3.1.6 SC MESSAGE HANDLER MODULE

ThHe SC Message Handler Moduie processes all of the messages
generated and sent by the SC. This module consists of the SC
Interrupt Handler and the SC Message Handler. The SC Interrupt
Handler processes the SC interrupt which signifies a high level
message from the SC. These messages consist of the Start, Pause,
Initialize,.Pause‘NESU, and Initialize and Start NESU Commands.
Depending on the message, the SC interrupt handler sets the necessary
flags and/or schedules or transfers control to the necessary routines,
The SC Message Handler processes all low level SC messages and is

scheduled by the Message Polling task.

3.1.7 AUXILLIARY FUNCTIONS

The auxilliary functions consist of the Message Polling task and
the test of the interrupt handlers. The Message Polling task checks
both the SC and NESU low level message buffers for an incoming

message. If a message is present, it schedules the sC Message

Handler or the NESU Message Handler which perform the message pro-
c
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€ssing.  The Real Time Clock Interrupt Handler maintains the system
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ins current time., FEach "tick" correspends to 250 Oms
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. On each interrupt the RTC Interrupt Handler sets the NESU purge flag

and schedules the Time-Out Check task. Every fourth interrupt, or once

per second it schedules the Initiate Interrupt task. The Bus Hung,

Watchdog Timer, and Panic Button interrupts cause the Supervisor to

send an error message to the SC and halt. The IB less than 1/4 full
and greater than 3/4 full cause a TBD.

3.1.8 TASK STRUCTURE

Figure 3,1 shows the assignment of tasks by prlorlty level with

level 0 being the hlghest priority. The task priority structure is
a software extension of the hardware interrupt structure allowing a
more modular and self~conta1ned design of independent modules. The
Task Manager acts as a system utility allowing tasks to schedule
other tasks w1thout regard as to whether any higher prlorlty tasks

. are waiting execution. A iven task may also be scheduled many
D g y

‘times before it is executed the first time.

The Message Polling task runs as a background task continually
scheduling itself. When a message is detected in one of the input
message buffers, it schedules either the EC or NESU Message Handler.
The execution of the other tasks is initiated by an interrupt from

either the RTC or NESU.

3.2 FUNCTIONAL DESCRIPTION

3.2.1 INITIALIZATION MODULE

’ The Inltlallzatlon module is first started by the SC which per
forms an Initialize and New Start sequence with the address of the

Initialization moaule (INITA) in location zero, The Initialization

cation zero, T+ then initializes ang clear the files in the
an

Z2uifer and the Track Correlator and all of the files
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in the Supervisbr. It then sets the Idle flag, schedules the Message
pPolling task and enables interrupts. - The same sequence of initializa-
tion is followed when the SC Interrupt Handler detects a Tnitializa-

tion command from the SC.

3.2.2 TASK MANAGER

A task is scheduled by executing the following calling sequence:

JSUB (=SCHED)
The X register must contain the address of the TCB and the B-register

must contain the priority level. The TCB consists of five words:

Word O ' Used by task manager for linking
Word 1 Task entry point
Word 2-4 Used by scheduling routine to pass para-

meters to task

Each task is responsible for returning the TCB to available storage

by calling the Return Block routine. When a task has completed

" execution it must execute a jump to the Task Manager as follows:

N JUMP (=DISP)

The Dispatcher then transfers control to the highest priority task
awaiting execution using the second word in the TCB and passes the
TCB address to the task in the X-register.

The Task Manager maintains four pairs of pointers for the four
task gueue, one gueue per priority level. Each pair consists of a
Start of Queue (SOQ) pointer and an End of Queue (EOQ) pointer. The
S0Q pointer contains the addrecss of the first TCB while the EOQ
pointer contains the address of the last TCB in the gueue. If the
gueue is empty, both pointers are set to zero. The first word in each
TCE contazins the address of the next TCB in the gueue except for the

k

Wl
n

iCB whose first word contains zero. The Scheduler uses the t

M

%y l=zvel in fhe B -register to select the proper EOQ pointer

which contains the address of the last TCB. The new TCB address is
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is placed in tﬁe first word of that TCB and in the EOQ pointer, and
the first word of the new TCB is set to zero. The Dispatcher searches
for the first SOQ pointer which is non-zero starting with the pointer
corresponding to priority level 0. The address in the SOQ pointer

is saved in the X-register and the contents of the first word of the
TCB is placed in the SOQ pointer. The Dispatcher then jumps to the

address contained in the second word of the TCB.

3.2.3 CORE .MANAGER
A block of storage is obtained by executing the following call:

JSUB ' o (=GTBL)

The Core Manager returns to the calling routine with the address of
the Five word core block in the X-register. One or more core blocks

are returned to free storage by executing the following call:
JSUB (=RTBL)

The X-register must contain the address of the first block and the B-
register must contain the addressiof the last block. The first
word~1n each block must contain the address of the next block except
for the last block which must have a zero in its first word. 1If only
one block is being returned, both registers must contain the address
of the block and the first word of the block must contain zero.

The Core Manager maintains a gueue of available core blocks
which is shared with the NESU Core Manager. The SOQ and EOQ pointers
and the core blocks reside in a common 4K RAM and are initialized by
the Supervisor Initializer., On each call to Get Block, a block is
removed from the gueue and passed to the calling routine. On a

Return Block call, the returned blocks are linked to the queue.
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Ine update of a track file is begun by callin

Uplate subroutine as follows:
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JSUB : (=scup)

with the track number in the A-register. This subroutine is called

by the Start New Track task and the Initiate Update task.

The SchedulebUpdate subroutine uses the track number to seléct
the proper Emitter Table Entry. The emitter is then placed on the .
update gqueue depending on the New Emitter flag bit and the Update
Priority bits. The Update Queue consists of four FIFO queues, each
gueue corresponding to a different priority; New Emitter, high data
rate - threat, high data rate, and 16w data rate, There is a s0Q
and a EOQ pointer for each queue which point to the first and last
entries in the queue, respectively. Each entry in the queue consists
of the last two wérds in the Emitter Table entries, If less than
five updates are in pProgress, the Schedule Update subroutine schedules
the Start Update task,

The Initiate Update task is scheduled by the RTC Interrupt <
Handler once per second (every four clock ticks). This task searches
the Emitter Table for all emitters which are due for update. For
each emitter found, the Initiate Update task calls the Schedule Update
Subro&fine which places the émitter on the Update Queue. an emitter
is considered due for update if the flag bits indicate that the
emitter entry is in use, not in update, the don't update bit is set,
and the current time minus the last PDW/update time is equal or
greater to the priority,

The Start Update task is scheduled by the Schedule Update sub-

-

routine and the Update task. This task searches the Update Queue
for the highest priority entry and sets TCOUNT for that emitter in

the Track Correlator Track Data Memory. 1If the New Emitter Flag bit

is set in the Emitter Table Entry, the count is set to 3110, other- -
wise it is set to lllo. The PDW count in the Emitter Table entry
15 also set to 3070 or 1010 &nd the in update flag bit it set. The

ENtry is removed from the Update Queue and the Update Count is in-

Cremented. If the Update Count is less than five, the Update Queue

e e At v 5 st g et " S o % 1 o s et e ot e s v Ty = ...J
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is searched for the next highest priority entry and the process re-
peated.

The Update task is scheduled by the NESU Interrupt Handler when
the last PDW has been received for updating an emitter. The third
word of the TCB used to schedule the Update task must contain the track
number of the emitter to be updated. If the New Emitter flag bit in
the Emitter Table entry is set, alil parameters are updated, otherwise
only Pulse Width, Frequency, and PRI are updated. The new perameters
are written into the TDM, and the In Update, New Emitter, and Time-
Out flag bits are cleared. If the Throttled flag bit is set, the
Throttle File entry in the Input Buffer is also updated. 1If the up-
date priority of the Emitter Table entry is one, a Pulse Train
Descriptor Word Message is sent to the scC.

The Time—Out'Check task is scheduled by the RTC Interrupt
Handler every 500 ms. This task searches the Emitter Table for all
entrles in the update process which have not received a PDW W1th1n
the trap time. The trap tlme is 500 ms. for high data rate emitters
and the SC specified purge time for all others. All high data rate
emitters found will have their priority set to a low data rate
emitter. Any low data rate emitter found will have its time-out flag
set. The next time the Time-Out Check task is scheduled, it will
send a File Delete Request Message to the SC for each entry with its
time-out flag set, will return any core blocks used to store PDW's,

and will set the don't update flag and clear the time—-out flag.

3.2.5 NESU MESSAGE HANDLER MODULE

The NESU Iﬁterrupt Handler processes all NESU Interrupts which
signal the presence of a high priority message from the NESU in one
of the two NESU Input Buffers. The message may be either a New Emitten
Start Message or a Supervisor PDW message, If a New Emitter Start
¥eszzge is received, the NESU Interruét Handler schedules the Start

New Track task. If the message is a Supervisor PDW message, the PDW

e e e o et ot o 510 o
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is linked to the Emitter Table entry specified by the tradk number.
If the number of PDW's linked equals the PDW Count in the Emitter
Table entry, the Update task is scheduled with the track number in the
third word of the TCB.

There are twd NESU high priority input buffers of ten words

apiece. The first word is used as a flag whose contents have the

following meaning:

0 - BufferlEmpty

1 New Emitter Start Message

2 o Supervisor PDW Message
The format for a New Emitter Start Message is:

word 0 = e

word 1 pointer to PDW list

word 2 TAZ

word 3 0

word 4 | | TPRIA

word 5 TPRIB

&ord.6 TPW

word 7 TQPRI TQPW TOF TOQAZ

word 8 TF

word 9 TFAG TCW

The contents of words 2 through 9 are in the format of the TDM file.

The format for a Supervisor PDW Message is:

word 0 2

word 1 : Pointer to PDW block
word 2 File number

word 3-9 not used

The PDW block pointed to by word 1 has the following format:

word 0O not used

WO

1-4 Normal PDW format

Q.
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The flag word ih the message buffer is set by the NESU when it places
a message in the bﬁffer, ahd it is reset to zero by the Supervisor
when the message has been processed. _

The Start New Track task gets an unused track number. from the
Track Correlator. This is used to write a new track file into the
TDM using the information in the New Emitter Start Meséage and to
initialize an Emitter Table entry. If no unused file existé, a TBD
message 1is sent ﬁo the SC. If the emitter regquires throttling, the
throttle count is calculated and a throttle file number is requested
from the Input'Buffer. The throttle file is then written into the
Input Buffer, the Thrdttle Table entry initialized and a Thfottlg
Alert Message sent to the SC. vano vacant throttle file exists, a
TBD message is sent to the SC. A New Emitter Alert message is sent
to the sC, and the Schedule Update subroutine is called.

The NESU Meséage Handler is scheduled by the Message Polling
task When a low priority message is found in NESU low priority message
buffer. |

The low priority messages consist of a CAM File Dump message
and an AOA File Dump message. If a CAM File Dump message is found,
the NESU Message Handler sends a CAM File Dump message to the SC.

If an AOA File Dump message is found, an AOA Readout message is
sent to the SC.

The NESU low priority message buffer consists of four words

where the first word is a flag word whose contents indicate the

following:
0 Buffer empty
1 CaM File Dump Message
2 AOA File Dump Message

The other three words contain the message indicated by the flag word.

e
H

% < Saets < “ 3 ]
e 1ormat 10r a CaM File Dump Message is:

¥
()
3¢
(%
Q
e

word 1 NESU CAM File Number
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word 2 MsB=valid bit, bits 0-9 = frequency
word 3 bits 8~12 = azimuth, bits 0-5 = count

The format for an AOA File Dump Message is:

word O 2
word 1 » Cell number
word 2 PDW Count

The flag word is set by the NESU when it places a message in the
buffer. The flag word is cleared to zero by the Supervisor when

the message has been processed.

3.2.6 SC MESSAGE HANDLER MODULE

The SC Interrupt Handler processes all SC Interrupts and the
high priority messages they signal. These messages consist of the
Start Command, Pause Command, Initialize Command, Pause NESU Command
and the Initialize and Start NESU Command. FolloWing is a summary
of the actions takén on receipt of each message:

Start Command Clear Idle flag
Send Start Message to NESU
Enable PE/STE channel in
Input Buffer

Pause Command Set Idle flag
Disable PE/STE channel in In-
put Buffer
Send Pause message to NESU
Initialize Command Jump to Initializer
Pause NESU Command Send Pause message to NESU

Init. and Start NESU Command Send Initialize message to
NESU
Send Start message to NESU
The SC high priority message buffer consists of 16 words where
the first word contains a flag and a word count, and the second word
2ins a command code. The message formats and command codes are
c:fied in the IEWS Signal Sorter Ccmputer Program Performance

Specification - CG-983645.,
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The SC Message Handler task is scheduled by the Message Polling
task whenever a message is detected in the SC low priority input

message buffer,

Following is a summary of actions taken on receipt of each low-priority

message:

CAM File .Dump Command
AOA Readout Request
FilevDump Request

UPDW Command

Synthetic PDW
NESU -Track Threshold
Quality Bit Modification

Purge Time Modify
PTDW Request

SPDW Reqguest
SPDW Stop

NEPDW Reguest

Delete Track File

tLCYES tr otg

LA AR AL I S Y S A

This task processes all low priority SC messages.

-.change purge time

Send CAM File Dump Message to
NESU

Send AOA Readout Request
Message to NESU

Send File Dump Request Message
to NESU

Enable transfer to NESU words
to Aux. Interface in Track
Correlator

Stores SYnthetic PDW into
Input Buffer

Send Modify Track Start Thres-
hold Message to NESU

Write guality bits into TDM
for file specified

Change priority in Emitter
Table for file specified,

file from TDM and
Train Descriptor

Read Track
send Pulse
Word to SC

TTAMP, and TCODE
file specified

Set THRSC,
in TDM for

Clear THRSC in the TDM for the
file specified

Send TBD message to SC and
return the core blocks to
storage

Clear the valid bit in the TDM
and the used bit in the Emittet
Teble for the file specified
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Frequency Modification
PRI Modification
Pulse Width Modification

Throttle File Modification

AOA Threshold Modification

Create Track File

Write the frequency into the
TDM file specified

Write the PRIA and PRIB into
the TDM file specified

Write the PW into the TDM file
specified

Write the throttle information
into the Input Buffer Throttle
File specified

Send an AOA Threshold Modifica-~
tion message to the NESU

Write track file information
into TDM file specified,
initialize Emitter Table entry
Send Confirm File Creation to
SsC

3.2.7 AUXILIARY FUNCTIONS

The SC low priority message buffer consists df sixteen words
where fhe first word contains a flag and word count and the second
word contéins a command word. The formats and contents of the low
priority SC messages are described in IEWS Signal Sorter Computer

Program Performance Specification - CG-983645,

The Message Polling task is initially scheduled by the TInitializa-
tion module. This task checks the SC low priority message buffer for
an incoming message and shcedules the SC Message Handler task if the
flag is set. It then checks the NESU low priority message buffer for
&n incoming message and schedules the NESU Message Handler if the flag

is set. It then resets the Watchdog Timer and schedules itself.
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The Real Time Clock Interrupt Handler processes all RTC Interrupts|
These occur once every 250ms. At each interrupt, the handler increments
the system time, sets the NESU purge flag, and schedules the Time-Out
Check task. Every fourth interrupt it schedules the Initiate Update
task. If the Idle flag is set, the handler none of these actions are
taken and the handler simply does an interrupt return.

The Bus Hung Interrupt Handler processes the bus hung interrupt.
When an interrupt occurs, the handler sends a TBD message to the SC,
saves all registers and halts the Supervisor.

The Watchdég Timer Interrupt Handler processes watchdog timer
interrupts in the éame manner as the Bus Hung Interrupt Handler.

The Panic Button Interrupt Handler processes panic button in-

The IB Interrupt Handler processes IB less than 1/4 full and
greater than 3/4 full .interrupts. Occurrence of these interrupts - ¢

causes a TBD action.

3.2.8 EMITTER TABLE

The Emitter Table is used by the Supervisor to maintain and up-
date track files. There are 128 entries in the table, one entry for
each track file in the TDM. Each entry consists of nine words in the

following format:

word O = Flags

word 1 Update PDW SOQ pointer

word 2 Update PDW EOQ pointer

word 3. Update PDW count

word 4 Last PDW/Update Time

word 5 New Track PDW pointer

word 6 Throttle File number

word 7 Update Queue word 1

word 8 Update Queue word 2 - file number
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Flag Bits (if set):

15 in use (valid)

14 _ in update procéss
13 : throttled file

12 | don't update

11 new emitter

10 time-out

7 -0 update priority

Words 1 and 2 p&int to the PDW's used for performing an update. Word
3 contains a count which is used to keep track of the number of PDW's
in the update list. Word 4 contains the time (internal) of the last
PDW or update and is used to decide when to start the next update.
Word 5 points to the first PDW in the chain of ten PDW's used by the
NESU to start a new emitter. Word 6 contains the Input Buffer file
number for a throttled emitter, Words 7 and 8 are used as an entry

on the Update Queue.

3.2.9 THROTTLE TABLE

The throttle Table is used to maintain the Input Buffer Throttle

File. It contains eight 2-word entries, one for each file in the IB.

The format of each entry is:

word 0 TDM File number
word 1 Throttle Count

3.3. STORAGE AND PROCESSING ALLOCATION

Table 3.1 summarizes the memory storage and processing time for

the Supervisor routines.

ROUTINE MEMORY SIZE PROCESSING TIME
Initialization 300 words 10 ms

Scheduier 30 words 90 micrc-seconds
Dispatcher - 40 words 100 micro-seconds
Get Block ) 20 words 60 micro-seconds
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ROUTINE

Return Block

Schedule Update Sub—
routine -

Initiate Update task
Start Update task
Update Track task
Time-out Check task
NESU Interrupt Handler
Start New Track task
NESU Message Handler
SC Interrppt Handler

MEMORY SIZE

20 words

30 words

40 words
80 words
500 words
40 words
50 words
200 words
100 words
200 words

SC Message Handler task 1000 words

Message Polling task
RTC Interrupt Handler

30 words

50 words

Bus Hung Interrupf Handler 20 words

Watchdog Timer Interrupt

Handler

Panic Button Interrupt
Handler /

IB Interrupt Handler
Emitter Table
Throttle Table

Free Core Storage

TOTAL

20 words

20 words
TBD
1152 words
16 words

2450 words

6378 words

TABLE 3.1

PROCESSING TIME

60 micro-seconds

90 micro-seconds

3 ms

150

micro-seconds

3 -ms

3 ms

100
600
150
200
120
250
300

60

micro-seconds
micro-seconds
micro-seconds
micro-seconds
micro-seconds
micro-seconds
micro-seconds

micro-seconds

60 micro-seconds

60 micro-seconds

TBD
N/A
N/A
N/A

STORAGE END PROCESSING TINE ALLOCATION
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Prdcessing speed of the Supervisor is a function of the number
of updates being performed, the number of new emitters being started,
and the numbeerf‘messages being sent and received to and from the SC
and the NESU. 1In a new-start situation where 30 emitters are being

started and updated, the processing load per second is as follows:

NESU Interrupt Handler 93 ms
Start New Track task 18 ms
Schedule Update Subroutine 2.8 ms
Start Update task _ 4.5 ms
Updafe Emitter task 90 ms
Scheduler - 8.1 ms
Dispafchér | 9.0 ms
TOTAL 225.3 ms./sec.

In a steady-state situation where 60 emitters are being updated
per second and 5 emitters are being started per second, the pro-

cessing load is: -

NESU Interrupt Handler 75.7 ms

Start‘New Track task 3.0 ms.
Schedule Update Subroutine | 5.85 ms
Initiate Update task 3.0 ms
Start Update task 9.75 ms
Update Emitter task : 195.0 ms
Scheduler ' 12.24 ms
Dispatcher ‘ 13.6 ms
TOTAL 318.13 ms./sec.
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3.4 FUNCTIONAL FLOW

Figure 3.1 shows the flow of control and task priority assign-
ments in the Supervisor. Control is transferred from one task to
another by scheduling as indicated by the arrows. All processing is
initiated by either interrupts or receipt of a message. The interrupts
received in order of priority are:

Bus Hung
Watchdog Timer
Panic Button

SC Message

New Emitter Alert
Reél Time Clock
IB 3/4 full

IB 1/4 full

The Bus Hung, Watchdog Timef, and Panic Button interrupts normally
indicate a hardware or software malfunction which is unrecoverable.
The Bus Hung interrupt occurs if there is no response when the soft-
ware attempts‘to address memory or a hardware unit. The Watchdog Timen
interrupt occurs if the software does not reset the Watchdog Timer
‘within a TBD inter&al. The Panic Button interrupt is caused by an
operator either because the Sorter is malfunctioning or to stop the
Sorter. The SC Message interrupt indicates the arrival of a high
priority SC message and is caused by the SC. The New Emitter Alert
indicates the presence of a high priority NESU message and is caused
by the NESU, Thé Real Time Clock interrupt occurs every 250 ms. and
is generated by an external Real Time Clock signal. The IB 3/4 full
and IB 1/4 full interrupts are generated by the IB FIFO. Processiﬁg

of the interrupts is detailed in paragraph 3.2.
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3.5 PROGRAMMING GUIDELINES

The Supervisor software is written in RP-16 Assembly language

and assembled ﬁsing the RP-16 Relocatable Assembler (RAMA). The

software is loaded into the Supervisor RAM by the SC which loads a

1 oading routine into the common 1K RAM, Initializes the New Starts

the Supervisor Micro-Processor, and transfers the object text records

to the loading routine via the 1K RAM.

A Ll At Al e AL -

e LTPEENIVN

TR opq cE wd e b aTm—

e |




— | DIsALE |
L ENTERRYPT

I — 1
¢ET

| FoRwWARD

f’TR

6F CoRE
EXHAUSTED.

_ SUff’L/
_BLocKs

PUT TN . RN I
L E0R | IR i
PTR o . pod : P
CLeAR cm | . —” 1 R
_svey use | L ?
- L “FLAG T
— = L NAB LE - - et
T T [wTERRUPTY - el
R I ,__;é,A'L};__."s‘E“a.'f'f o o o
| fesTerE Tsug (=6 515"“"'" N D
T, RECLS 7‘ EfS }

4

e . RETHRRHN

. sTsX

e e b i3 | o 3P i

(ﬁ‘?”r‘( oF 5’Lbch)

QA

= T e

Y THEON COMPANY

. FLOW CHAPT T e T
CCTEL
. . SANE , ; , ;
oL REGISTERS ; P [ b [
R GTBLIY F Py S - -
e o ii:{i":g - - .. em’ meAws
’
, - CEEE MAWNAEEFR
: FLac _ o MEKEE
CLEAR cm - - ’ T -
SUPY USE - - e e m -
- FLAG . i o
CET FREE e —- e -
- CoRE 508§ - - S .




RTEL
'

SAVE
REGISTERE

L

<

SET M
supy USE
FLAG

GET. FREF
COoRE  EOQ
PTR
| [
PITSABLE

ITHTERRUFTS

CLEAR €M

FLAG

L supy USE

pur APDR

__RTELOE |PUT TR

e _JPTR . 0F | .
FPREV EOR|
1.

F

_RTBL3¢

woRD_OF

CLEAR 157 _

lem ' mEANS
'CORE mANAGER'

|

NEW EOQ|

e A PUT APDR Y e e _
— ———— s+ ———————— IN,EOQ e —_— - B R -
o PTR e T S
e CrEBR CM R
b 1SuPV USE e e
_ FLAG o . e
e i I L o
_ . ENAELE | _CALL SEQ —
VINTE RRACTS e R
_ | B LDsX (APDPR OF 457 ELK
| restone . LDpsiE . (APIR oF LAST BIK|
! _IREGTsTERS L o
Jsus (=RTBL) .
DR —— NegkmRLE RETERN
RETURKN

RETUED)

FETURNED)

RAYTHEON COMPANY

LEXINGTON, MASS G2572




FLUW CHAKI

REMARANDY

45956 [T clizrursny ¢ vea %
. NUMEBER 5/ ’SHEET / ©OF ¥

.-5,CIIE.P Yeb .

- | RESTORE
. |RECTSTEARS

SCHED

SAVE
REGTSTERS

T

PISABLE
| INTERRUPTS

l

CLEAR £5T]
weRP OF.

TC]B
SAVE
X-REG IN,
A-REG

|

SWARF K-RE]
FND TUDEXED
| £oQ FTR

SCHEDE ¢
SET S0Q

PTR.

. |SET . PREV
1£0Q Fwd
TR

ENABLE |
[TAT ERK UPTES '

. RETURN

ChLL SEQ —

sy . ( ﬁm»(: oF TCE).
Lpsg  (THSK ¢RToRITY LEVEL) |
J5uB  (=SCHED) .

— . NOEmAL RETURN

ﬁg MEAALS 7454’
CNJﬂ?DL BLDCK

IMDEXING IS BY

TASK (RIRITY |
_L.:VEL,__ La
- .

aat Y
ﬁ RAYTHEON COMPANY

55}{{1) ULER SMﬂRbuTINE

LEXINGTON, WASS 02173

Zun-r ‘AcRokvw T E10S SD/(T‘/{ J“FV

M2




PUT TN
soQ
FTR

| ENARBLE
(TNTERRUITS

‘? n' FLOW CHARY KENAKKS
DISP ; i
DTSABLE

g TNTERRUPTS : C

. . . [
Z B T

i R

- |ser zwmoex C

|70 HI- FRTGRITY PR

TASK QUEWE P

J&3ﬁ¢
cET -
SoR

PTR . oo

PISRSH -

CET | o

FwD ! .

FTR : Ty

. Y |rurzn : T

=% £0Q o B

g« FTR " R

] : _ — S B
PISPéS ; ' T

. !
i ;
T ume To
T ASK APDR  OF. TASK- .
ConTROL . ZloCK,
ChLL SEG —. leiilin
Tump  (=D15F) e
RAYTHEGN COMF’AN* )
% LEXIHCYOK, £SS. €2173
. ' .:us—iuxv;w;u;mu:fE ws SURTER SUFPV
i TCHER
- COOL tDEXT We PREPARED BY Toure —
149956 [T ehermesky 4 ae7e 25
NUMBER K |s#EeT 4 OF /




INITF ' @A)
.l IHITAIY I——‘* ‘
DISRBLE I B 3 7 G I R

- . HEWNTERRUPTS . LouP
' : BLOCK

clerR Sc| - .. i___ |lapp &

THTERR UPT| | TD  KPDR, o . 7"__
. \arsa Eod) i oL B
UNITIALIZ E] ) ) o
. .5 _
o \REGISTER - )
L _‘L”A/Tff'a(b . ____
Tssuc R P R R o
UNIT NESY e | FWD PTR |
CommAND PR LA Bk -

: : o copE EO®
T | feorE EOQ

U SIS 1477 4 T5-Y: S H R B S
. H H ! . T : : :

D PV __~__ <7~ FEL:i‘ __“ﬁ_ R IR _~

o . IWNITAZS | ""_’"’E"T_;'_‘z I
e FHTIALIZE | erEAR | L -
e VFFO_ | |xE b .
. o o - ) : CAM RN
- T T - Tyt R

";'_jf,(/f'f‘l?‘écb" i R

e s T | ciEAc |
e Newm 72| | mex |
CmuD) : | @UEKES

i Jeer =) T eear |
e [ENTO RUN L UPORTE

R mope | - T UEUES|

R e T T A A

| COmPUTE L elERR | B L
S 6&-56/;5’;1’,” e e EMITTER| L }
IR (27 7241 il L TRBLE ] I

CLEAR rﬁst’
e O(fo{, fLOC/‘S
P . —PO@ 4

RAYTHEON COMPANY
L PEXINGTOR, WASS. 02173




I
Pl Liiehd

) ' . . I/‘\; - .

) |
| . CLEAR . Lo ~ .
| VFPATE |l ' S
| o count | L. i RO R
e -..%,_T_ CLEAR . __,.._.u,,-‘..,,,;.,_._. fm"’fc, A R i
T sysTEm | i |TRTO RN D N S
o e | T T D L T

INTT. | . i | FuserE TR U (RS S
|errTrER e | BPrw S U I
Treele | . i . [RocESSING ... R U

L aEER L WATCHPOG | e
e e T T mmes | T T T

—: —— - _.,;__;,_,_Iﬂzfr_/);_ I e
e (CIEAR QRE| FNABLE F

MGR W USE| .. |INTERKUCTS 3
ey pesu PHAG IN TC

INTTRES T IwNzTASh .
. Tzt - lmwrroar]

i W HReTTIE | . [RALK FILES
| TABLE IN TPM

s v._«._.l_ . N " - ‘_‘ R, L ! [ USRI (.
INIT. g | |SToRe ¢ SRS BN

wrEgRueT|_ M PIN | VRN B
TRAP _ADPDIR : : fl’lﬁ,ﬁA/ K)Eég o oL ) .

— lﬁ SR Bt SUR U

_ENITNLS

serre ] - j"f“ EWALLE]
fwrEgpueT ol | KT L L
TR 1o =¥ Ll I TNTERRUPTS

Clparamor oF . \EWEBLE | i b il
wEEv THzE, .| Lo R T T
Y MESU LOC. b lepTEgEUFTS I

Trssue | . . lLorD T SR T i __
wewstrer|  Neszewr | ooV L

... lwEes« o weEsHRLD ; ] .

SCHEDULE | . . . DisPATCHER
Hsl Polliné
| THEK

T TN

1 -l . T2 A = O

/\ o o ) F TRy retey v RAYTHEON COMPANY
. S : ‘. LEXINCTON, MASS 02173

o)
~1




<ETC

SRTCHUA T —

Shve
RECILTER

i

;

GASK THWTERK
LEVELS 5~

(FTH Mpsk 628
[

N INTERRUPTS

ENHBLE
10

L INREMENT|
e | SYSTEM
TEME L

ST |
SYSTEM

E=g1

|e7zLem

SET_NESY| .

puRcE |

FLAG

FET. BLOCA

FFRomM FREE]
CoRE

o | scHep ’
e NTIME-OUT

K TASK

/‘»’CK’E/‘/)EIJTL

N

} Sesro |
| INITIATE,

|_Urzare |

[P —
lce7 fre |
TERSUFT

¥ A o

-

R7TC TNTERRUPT ' , :

LS Sy

lewesie 25|
INTERRUP ‘
L YIE TC

SRTC 95

ﬁ/um/: K
-3 TNTERR VTS
(FIN MASE Fed

/

RESTORE

]

IFTERRY

[TTU4ET

]

JELISTLES '

I
LA

v

!
i

RAYTHEC

LIYINGTON,

N COMPANY
MASS 0173

LT Sy

v ,\/J 7

LGORE i a2 s
:

s s/

<8




v L. SHUNGRUr . , SWD RUFT
: : - |save rees o |save el . .| regs. snvep

SEND .5[15 . v o Ca;zﬁ,lof[r[_':
Hule ERFPLE CHECKSUM
sc| o bE SyrY

mse 7o SC PROGREAM

G /=\Nn .
wﬁw

- oot T oo T ) X . . ) — ‘ ' Tl

SeND  ERLOR . |sear wD

s \ERT Mo TIMER EXP
T _SC | .. |mse 7o Sc

o 5p/;/v,eu,ar e ] B ' T U
e e b e /€E5E7’ . I HAI—T . R U D
S e .. JWATCHTPOH LTI T S A

L _ISAVE REE6S . LTumer e T

IN K
RAm

o — .| pEsTORE R S k __ . . ok
T > m e = | REGISTERS - oy s o SRR

. |EwmpBLE

(_paur )... — s

R ‘ R P R R R
o ’ " azwrereurns i N o i
i ] e
T anTERRueT
O - RETURN e e b e

RAYTHEON COMPANY
LEXINGTON, #MASS. C7173




Veun wiang REMARKS
SMSCPoLI_
sSMse-raks )
Ny . ScHEPULE | -
—NSC mMSé& - .
i HANDLER ;
SMSGP3IE
SMSGLPAS SCHEDULE
WESU msG-|
l HONDLER | .
SmMseFP /p r
RESET .
wa TeHDO6
TIMER .
SCHEPYLE - -
SELF L.
- -+
DPIS, . : , c et
N I S A
; i
RXYTFFC}E‘S RAYTHEON COMPANY
i) Fi- '«AA LEXIKGTON, MASS. 62173
P‘:cc_;:;v/vcz:'lmr’su‘;'ﬂ;;ﬁ;u:ucﬂouvu TEWS SOKTER SUFrFYy
MESSACE POy T NG TRSK
CODL IDENT & PREFEIMED BY Yoate
49956 ,'7’ CHERNESKY 12 RFR 76
NOMEER o~ 2 ‘jsHEG / ©OF g




LU Crimnrg

KEMARKDY
TBIYRUPT TBHRUPT
28 z 2 Fur
spvE | INTERRUPT ZS,
gs;zsﬂxsj  ENABLED VIR |
J ' L Te  EVERY RTL
INTERRUET _
SEND 182 %‘57&.5
FuLL msec ST Fud 1
7o SC Rafr via T
NALLE _ ENABLE
T84 % F//L%— : 20
RUPT VIR TE INTERRUFTIS
DPILSABLE END I8 = zy
78 Z 2 Furd YL MSG
UPr vie T4 b _SC
ENBBLE KESToRE C
Lo _ RECZSTERS ’
TINTERRUFTS S
oy ;
RESTORE I NTERRUPT :
KEGCISTERS RETURN :
ZNTERRUPT Srioend

RETHEN v

Ia

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

INTERRULT HANDLERS

49956 |

PRIPARED BY

T . CHERNESKY 30APR7L

Coare

NUMBER

24

}s:—-:EET / OF /

31




LU A CONLEMmARND

SEMTBC

| E

SAVE
REGISTERS! .

Wiy EMITTER
nvo. BEY T8
ENTRY LENGTH

APD TRBLE]
START
ADDR

KRESTORE
RECISTER!

L7A]

RETURN - S ol

CALL SEG —
A2sh . (£miTTER No.)
Jsus (= stmroc)

STSH  (EMTB ENTRY #oDR.)

R

AYTHEON

NA/‘kOUYINF;;:vE;;;:T;;['A(ﬁoNvu T EWS SCRTEA Sufy
CALL ., EmITTER TARLE ENTRY FATIR SUER,

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

Cost (ot mo SREFARED BY Toxre
46956 |5 CHERNESKY 20 /PR 7% 32
- NUMBER 25 'SHEET / OF /




TLOW il

SSTUL

Ok ©
" ) FLTURN .
' Te  To | ELTHFRS

FreE CoRE READ TEK N
) INTO TC
ssTurds o DhTA LUFF
SE7 INMDEX
LT uprATE S
AQur e FTRS , CALLULETE
EMTE ENTEY,

SsTUPIS | . AIPR
CET soQ _
TR ‘ T L
____|SET TCount| ISET TrounT| e _; ,-_.;—‘_ __ :, DT o
lTn TC PATH AR - ST T
_ LT A : : :
UF T /A A TTT T T Tm T T e e
e 2 fEll . P RSN .- : Cil
, | - [ser cowr|  [ser counr] LT
e PLSP L W ENTRYY 7ol A, o T SR
- : |70 L€, S O N U S T S

_ssTurad \l r C wrimE_TC | B
eET_ DKTA BUFF

| gmace | |Fwre TEm | S -
o No, _ - | T R
T VL] NS E——. L |SETT WAITING O S _ —

FoR frws

O L e 1T S A R
| WD _ T o

7R o SET TIME '

T T T e e
- L TZrE : T Lo
PUT o o e

LN , .CLEﬁ/{/OJ‘l:} _ :
fo® , 209, foz| L Lo S

S N IR N 7 <

V 7 /‘fa('z'x».::/u}"
i g

L COLNT |

Coll/(./T)‘\ y TN
Ngxr >—4)

~—

St S _ - remaer y RAYTHECN CCOLIPANY

|

7
Futr ‘ _ N

{

N ¥

- “. -
(_r'\\ rILF
-

33




Flom EMT

CET FLACS| . . .. ... .

h/'_ e R R T .

: : o
- - © o
| -
- e I
; i
-, e = Lo
: i .
R A -
I ) P
e b — i -
i , :
—ie R _— i
i |

B Ny
N R

ALERT MD. : X
17 7o SCLU T

L SINUPKB s SN i
NI SN N R A
[ ] ot

P e s b Y N emrreR . uPDATE
e | b e g Lt ZNTERUALS
SuETRACT P RN o
LAST P —— T R p A
7 imE FROM e L SEC
TEMm_TINE : : o '_ ! SNEW EMITTER
o . Lol LY - HD RETE
£ ol THREAT
el ] S S I I
< EmITIRR N R : . 12 sce

CALL
SCHED

UPDATE P U
INUEI S o

DJC&EI}{EIW

THNPEX

= KT _RA TE;,,V: :
4. sEC . .
= LD RATE ..

RAYTHEON COMPAINY

LEXINGTON, WAaSS. 02173

iaTE 7 RES

- = —
SLLTEN Lt

A S

frasy

e

< ]:n:u ; o= 7

- et

]




FLOW CHART

REMARKS

.SCuUpP

J

SAVE
REGCICTER]

AN

LET

FLAG

WorRD.

l
SET

IMN-UPPATE]

FLAG

It

e .
“NE Q\ N
MITTL i ]

sSeurze

Terr

FRIonIT)Y

Swar ATofd
0F WoeRD 7
W ITH [Frofe

Emrg " meaws
supy EmITTER
TRALE

G2 400¢)

£0Q

7
SWAP ADoK
OF WwoRD 7

SCufip

ScupPayp MHPIATE v

scurss. ——
' SCHEDU LE
START !
UPPRTE |

[se7 rrev

Scups

‘1?557' £ |
e cuens

T

RETULMN

CALL SER —

Fwd PIR |

Scupgs

1258 (EmTs
Jsup (= Scur)

— NekmAL RETuRN

ENTR) ADDKR)

e i T

{RAYTHEON

PROGRAM  ROUTINE S 5usl;b1u acwwvn T LS 55,(7&& S«
SCHEDULE UPDATE fugmgmsl

€Lt tetnt me

RAYTHREON COMPANY
LEXINGTOK. MASS. 02173

ERCPARELD WY Yoare

40956 ’”‘. CHERNESKY 12 prp 7L

/5_“5“'57 /ooF /o




FLOW CHAR

-
i

£7T0ClK

|SET ZMDEX

B

sToCK/db

AWD FETURN .

CURRENT

_ INPEX e - ~
1 TIME

| sv8rRACT j .
JFPPw TImE |

CURRENT .
TIme

e an

T imE

SUBTRACT .. |... .
L PDW

B  sTockéd |

l

SEND IN-
RCTIVE FILE]
| RLERT Te

: sC

|
E7 Do AT
UPDATE
FLaG
]
ETURN PRV
e BLocKS
e J/wy)

NCLEAR FLAES

Lew& PULSE,
PRIZEITY

EXCEPT THRITTLE]

. .
! M
P .
S .
] ‘ B
H T D
! ' .
- T — -

,. - T osET - .
: ; APRICRITY | P leens wew! |
N A TPl Ngyme R |TRACK _Ppw |
ST e LYY - TR
. P STecK P& K :
: AN A o |ser._. . Lo L
. e A e | TIME S OUT L | RETURK HEW) — S
. S EMITTER pow) L e
N ! : ] Lol BLocks @F )
i . ' T
I B  [pEcremen I
S T A | HIPRTE e e
. . S S A Coup7
. .,.,Q_.___"{f(_:gj:u_fg/m U S R
T D U I [ GET
Ll e Ty L L grock ol
L I ‘ -
e seHEDULE - )
- L S STHKT
. a.ﬂz»,fﬁ?
RAYTHEON CTOMPANY
LEXSHGYON, HASS. 2173

36




FLOW CHART KL ARKS

. R . i . . ) O AZI ruTH
L SupPPATE . oGl .:‘m _ o CRICULATION

& o save oL [eer T U
v I 777 S DU S S D SRR I--1-JN FUNDRNPR NS SRDUR I TS
: . No. OO LA TR SR DU U
N . . _"ljw + i | N . -~ . : . R , J X M

i |RETUAN T} L ,_.;,,,_,__;:__ P T S PO S U . o e
e e L fsum=g | L

CORE R SR e [ U SN

R R H e S suppip T

Apeap TRACK| o ADD L it
FUE Fhorl | JAZAuTH L e
Tom S P SRRSO U [

CALCULATE ‘ L | EET .
WTB EMTRY| Ll Pow Fwp
APIRESS : G L

' e e L - o L -
- B RAYTHEON COMPANY

LEXINGTON. WASY ©2173

N N A AVt St O Durd
v

499 55J ST EHE sy T

e R — - -

i
- H Y
i ,




FLUW CHAKI REMARKS

o @ ‘ ' purse
5uPLIS . v ‘WPTH .

N ST ok o oo CHLCMLATIDM .
AR

P

IR .

! : ‘

f P

REPLACE | . .o R
MAX ‘ o -

REPLACE
mIN
- o '
R R
| PPu- f’ o
QPw= 7, ISR N
. . s

oo | || T
ﬂ/FF""/ W‘._'-. P - S

SupDids (N

! ComPUTE " 24 S v S .
fw = - . - S
+ Pws+ PWAVS : ) ] . R v ) N :

i J‘_ -
sroRe | - A ' , P e

:_ 5 vt
RAYTHEON COMPANY
¥ RAYTHEGP{ LEXINGTON. MASS. 02173

‘:;iifAur-ouvlvz'sus:;u:w:unonu IEW_S SQKTEK SUPI/
UPPATE TASK

PREFARED BY Toare

. 49956 [T henpesky S nAY 76
- NUWBER /2 JSHEUDZ OF ?

T T I e e b £ e e e e




FLOW CHART

REMARKS

B

'57‘00\5’_
FRe®Q

% .

EET

,jl.

Sum=¢
B S0
er. =g e _’p.“,ff;oc_‘
T R f
.. |fe7T Prw . L I
so] PR , . S.M,‘?'.é
e 1 supparp
AL I eﬁLc
FREQ o B
[ LT
N |EET PRW IR
- -1 ADD -
FwD, TR oo i

—-JOo .. .
. Sum. . .

SUPD 245

Pm m)/

FREQUENCY
. CALCULATIOMN

t

&/CU/47[/0M P
L oh€ 7‘8?"’4 Za@ -
7‘% variancer.
K2 Jh«d éL m__-i_ﬁ_

e

——— _S uf’D&up

i

- ‘ -
")

- supp

o 5uf7>=2é;z$

FRow THELEY

FE7 TRF

7; RAYTHEQON COMPANY

e e ey

LEXINGTON. §2#5S 62173

e e e




NC(ENT&‘M

GETE
NEXT
Toh

|suBTRACT
| PRE Vious |

]

.| srorE
S (9
: N _BuFFER]

IR SO _T»UCR . ce
1~ CoudNT - P

NEENTIE @
SET .
(THRESHOLD
= 7;/ CoUNT

SoRT .
BUrfFER

J

seT
INDEX TO
BuF FeR

- ULDATE THSK -
49956J CHERNESKY 5 May 26
NUMBER 15 JSH[H i OF_‘?

A/FEWA7¢

,vczm’aéd@

CET
PRT
(1s7) .

|
SET »2
JCOUNT =1,

1

| SET
< Um

FRT

GET
NEXT
PRI

L

PRZ

MLOL(/J?T/OA/‘ -
lr(j ra: ﬁ£
,;) OJ(4 GI ([(Q:,
wil ‘ur‘ Zf,clf fmc(
eovn e rar/{)
B *‘Vw ?

: 579,,?5.,«/53‘ T S
eowwT (TEQ P oL L L
ZTugeswor®) | L L L Ll

N R

IswsTRACT | . - .
157 '

s ol
[dv’ff;f ‘ AN
: 'L{fo'.“.

L

lmsumw . R
DIVISE . ol H

e |
‘ . : .‘ o | ;: N : _4_
- [STORE AV, o T

coun7 (IF I ?“f‘*;
;‘>7/m.z.s;/n/_p R T §

P e D D e .

Get 'ﬂ«* Fa

5
e Vo,
"(} Y] e,.(J,

RAYTHEON COMPANY
LEXINGTON. MASS, 02173

i_PAY‘rH Eowﬁf'

;;RDEIAM mOUTINES sJalour u:/A ROK Y —I‘Ew-s SOQTC" S“FV

rre Prmeemcn - ann g T oY

\/\j\

40




FLUW

CHAK]

CLEAR
T WF PRI CHN

“Tore

t

=l

AVERAGE
LRI

SET -

FRIA - FRLI3

J0 START
oF EUFTER

SET ZNDEX |

TQF%

CARLC
P .}_ . VHR - .
-t 5uﬁz/(cr—/)

FLAG

et
Fl = IsT .
Pa= AND

- | 7o

|aop PR
Sum

NOENTHEG

257_ToA_|

[ S V)¢ VR
LSV GET _ ) = SuMunr

SAVE

NeXT

__Imoye Twnex.

,_____.____] R

———PRI.Q\'/-

e .

CET™ . TRpfer
Floem . TRELE]

TRPRI.

R

™S

7o
L fry

L {To START

oF _BUFFER

T [APDTFI

——

SET TNDex|

J.sAavE )

PRI . .
CCALCULRTIoN

L eHAINING
AND
_ VARIE N CE
S ieALCULATION

v
[l H - -

o meTeA T T il
‘ lsum=ep | S
l.___._, SDBTKPLT_ *“'"”@E/J'r— -~ —————— e —— — e e
e NEXT 1 43 , - U i . o
L TeA |- GET . e S —
- e MEXT - - e . —-
— PKl ——— ~ —_ - —— . - - -
T Lonz(’z/.'/“.—’-L ) B ) i
- . 2 - - —
e (Fr?I-)’ﬁfm, ) . )
. L ADD 70 . -
- - - sum .
RAYTHEON COMPANY
LEXINGYOM MASS 02173
Serice. Ui
LN
FOFY 2 Tu 74
| X sl 2 of &
—~ ! = —

41




FLOW CHART KEMAKK)
FRT  CHATIN
CCAL CULATION —
CASE 1 ToRA WKAFA Roukp

CASE &

COMPUTE

MAX —TOA
+ GUESS

MISSED PULSE

S UEBTRARCT
MAXTOA

_@

NEENT 378

SusTRACT |
MAX TOR .

N quMfd,TE
. |.max —ToA

APD FPo-
To GUESS
SUBTRACT
NEXT TOk
|move INZEX
|70 WEXT
BiocK
CASE 1 !  CuEsS = mAX—N =817,2,3.
ACTUAL = M =338 .,8

| GuESE- ReTug g -
THEREFORE, WEED pN+m< 4, E/.st:’ f’a.S.S/BLE MisSED PULSE,
IF A-peé £0S  AND NOA- 25«0 THEN .

EVESS =)
ACTURL =

EUESS-ACTURL = LARLE NEC. uo.)
THERCPOPE WeM L 4 ELSE E&’Ko& N T3

m=4g1,

MEX- N N 3’.2

a2 N Y ;wp AFE - /’ “THEN

FIX-IETLUCSS 2 mAX-(MAN-N) M = Mim

|#cuess |

LARGE P05 ”0

.Z'F /V/FX—N

¢,

ﬁYTH EON] )

m7é?-

comp ((éuzss - A7)~

FRoBLEM .

SRR S Y

MAX) = N+Mm _ )

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

- max—-nN

PROGRA u/wu‘nx:/sunuvxx:/ncwuvu {g we SDPTER 5qf’\/

UPDPATE TASK

FOENT MO PREPARED B

T. CHERWESKY 7 mAy 74

Foare

/7

SHEET

OFj

42




FLOW CHART ) REMARES

rRI CHAIN
careuinTyod

rMovE | : : - ;
S ZIpEX -ro—_._,‘@__f 1 :
NeEXT Brock o i :
- - g
NGLuTZE® T T T e . B
STeRE -y
B PRIA, & . oo ob o
PRZE ’ _ L : :
N T2 e P S o
b TR TC?PRI“—& R _ R IR _ . . o
_-~~56‘T.,_,, - L -
Pl = anp P .

ComrPUTE

- C|PRTA=
O RS- ka2 E S 0 OSSO B
S 77771 R o |

O\ —— gy

_ — —
. . i | : . i ‘ {__ H : i I i
CASAVE ARZB. e i d
_PN_TC DATA. RS T L . _— i
BUFFeR | . il BT
bAvE FRIA|. R A
R : L N TC DATE e
oo | BYFFER| N
,,,,, _ j RAYTHEON COMSANY

LEXINGTON. MASS 02173

N2 EWS Lo TTRE Surv

€ _opecl ey drave
- /!I.:,' A, /'.":7'51\ { 2 \:;'U)_:/?é

£
NI /E‘ !.\Hi.ll - Qr 7

P s




FLOV CHART

REMARKS

SMPDZ,a'r

GET
TRACK
No.

5uF_‘J>S'/¢

COPY TRACK
F1LE CONTENT
70 SC M4
’ UFFER

TW

SeND PTDW

MSE& TO
scC

CLEAK _Coun?
OF MulT FREE
FALAGS

o em 7o

IHNCRE menT
| counTER |
(s ur Puis)

SUFPIED
GE7 FWD

NEXT POw

; C WRITE TRACK
P} Fre axp
L OUTPUTT MESSAEES
.70 s5C

4 o .
. ! !
DI PR Ceeen | Feeee e I
; o
i .
- i B e
H 1 i
i :
- SV RO SOOI N - - -

CLEAR A_C‘GUNV.'}‘_
OF ALR-5D
BITS

SEND ruLt|
N FRES
mse 70 - o iee e f ey et

sc P A

FLEGE T

l’ SRR

ICLEAR Coutlf”.
OF_LhsT__FDU

TN LINVKED

oY

CNnveE

SEND  ALA-ECD
Jmse 7o
sC

ET7 UFPPATE

i ,‘?b‘u/ pptaley

VTHCRE rignT .. .
CounTeENR
(SUmFCT)

- e AT T
LA E 1T

1 covu7ii
(SUrLFCT)

P
()
o

— o A suppiag . oo

. @/_ N . e
LER FLAG '

DR ser 7 .o

' .

RAYTHEON CCONPANY
LIXINGTON MASS 02173

LUHTLR

Sliens

UP2r = TRLK




WERITE 7RACK
. F/LE RBHND

P -l OUT PAT MESSALCES
S I e ,

eompurE | oL B O T
~ |ave D C - R :
T TTlerE powWS T S A
727477 21-% I B [ R K SR S O U T S Ty
- eET PRIE) - f O S SO E A R
LAND FRIG | . . Y S N
. A o s lepre’d By : - : :
e el 7211 j
TTTTTTTTT T U |semD ko i TorTmmmTT o
T TR TN PULSE PR Tl Y
I (- JE-To R I -
- L |eETT se@|
I I IR < . e ) _ T T
L 1t T S S T T ;

— S .l T e TN [ .
T T T e e P NEW S R e A e el
e EprTER €BWS |

. § i ! -
[ ! : : : A i i :
| e - T I - e
: N 4 B ! H i i
i : i 1 H . i

L B N [ 2 I R A
) Lo TR T EMaTTER T T T i . ; '
“ e —i——tr——‘;——;-r- f])uls TO- I e M AR R B 1*

L FrREE _cofd” | i _ - .

S e | SUPDFIS FLH&S _ LCfKED
! e T " it CLEAR e N IN . UPDATE .
' Sl Al e warTinG Farg

e | EMTS —

: .} FRRGES O} T  PPws

SO S } S SV UNS . 3, TImE oaf
| PELREMENT] T N :

§ R CounT Lo R AR A
H - SCHEDULE] S Co e
v STHET A . [
3 ) UEDATE ' P o -.
% - EXIT Te
3 DISFLTCHER |
£ S NS )
5 AYT”&L’?‘G } RAYT}H I.EON C?OMPANY
. > <% LEXINGTION. MASS. G2173

.. Gk AN T f‘//( 203! ’—:{\ - A
HEDnyE Trsy

ES P ’
R9956 [T i p iy 2Tl T 45
N B jsuur ¢ oF f

.
©red e m G




SSCRUET
J

5/“/( . .o . . o
FECISTERS . . N

° : !
I . K |
MNK ZWTERRUFTS !
P [ EVELS T " 1o ‘

9.1- : I . oo : Lo
paw mrsk fpee. <€) e

P T N B T T T ST . P S .- . |

ENABLE o .- C T o
Lo e
I EAR SC - I S S e
HANTERRUPT]. - - -~ .
- Lpsh (9P STl

Vi
i
'
i
1
i
]
¥
'

: | . : ‘.
NGET_ . e -
_| CorimAND . : A SRR il i
cops” | UL T T S
R ‘ _ i -_'__:_'_, —

sscrigg | sscrass| T sscrygs T
| SEMND . STERTT DPISABLEY . | _l_ | SEND TMT] __ .
mse 7o | PESSTE PPV Ly mMse TO |
¢ L MESY PRocESSING. : MNESUK |

—_———d —_ [P N L S SRS RGO GO Y R

eeearn 1 sem L lsens swmar. lsero creor |
. Tpre. TIpLE L Imse -jo | . |BLERT pMo.t|. f_.
FrLhc - §. . FLAGC | o PESYU | | To scC

V empare | | _sewp Vo : : ‘ ‘
E _féysft?}’ﬁw o pﬁ[,{sgmsé_—~ , t ) i :__7_“
R()CESSII'/&L L7020 _MESU] P T

1

: . - : i

sscp2s| ; !
_| CLEAR __ |
sc mse
FLAG

uMrmnSK
pTERLNAE
(Pin prst gred) T

REESTORF
FEGISTERS

O |1

THTEXRUFT .
CRET LA

RAYTHEON COMPANY
LEXINGTON, MASS §2173

e A = 3 55‘.‘;‘7:"‘.: S 1

SE LuaTLE T ,',//7 S ar ¥ i 46

COLe daemt [ Toa. P

S5h5 b7, ALl ciesey o oTag T

g sy
oD
TR

¢ Aol
- e =/ fswier joor




FLUW CHARI

REMARKS

55¢MK

RETURN

Ted To
FREE CoRE

EET MSEG
cOMmMAND
CoDE”

SscMH /B

SEND ERROR,
HLERT Mo . S
70 scC

_ SSCmHR b
ComPUTE ! |¢LEAR sc
TABLE o , : - MSG6 BuFFER
INDEX | . L FLa¢

CET K. BYTE wréf. .

oF Ms¢ L

CommAND

UUMP'.TD A 'Ab-fﬁf ‘
. MSG FPRUCESSING RouTTNE

CAM FILF fdmf ‘ .em /zE/;pwédr' /(’Eauésf
. _Oﬂ."COPEx = RS ‘

OF-CcoPE = g4

5semps o . Ssempbe,
SEND ChHmM |serd fop
READOUT

KEQUEST M3

70 NESU| -

RIGHT By7E

.F/Lf Mo, ;.

LA

CRAYTHEON

&

RAYTHEON COMPANY

LEXINGTON, MASS. 02173

w;;;;m/nwrm:'suu‘:u_r\:-rn:ng-w 15“;_5 SCB?TLK 5!//"/
SC_MESSASE HAMDLING

USUALLY | CoMTATAS .
CSORTER . TRACK |. .

49956 [T Clieanesny 15 wem v
NMBER
N fre Py

=0 anzn /

47

OFg




Flle bump KEQUEST

or- cod¥ = #7
ssCmdp7

}
ey

s5¢cmg7A .
SEND FPTPW

FoR TRK N
T0 SC

N-= ’\/’I’l

 SYNTHETIC PPW
. OP-CoPE = $F

ssemdq.

MoVE 5FJ):)
|FRom .M S

guFF 70 1B
DATA 5uFF

IssuE 18

ComMmAND

70 PRoOCESS
SFPpw

UPPW KRERUEST
or- cope =d&§

sscemepd

ENABLE
UFfows
VIA TC

SUBROUTINE To SEND 1

P7dPw 7To Sc,
SSCMPTDW

L

SAVE
REGT STERS

5scmPTES

KEAD TRK
N CONTENTS
[ TNTO TC

KTA_BUFF

55 CMPf/;d

MovE TC
PATA BUFF]
- |70 Ms& BURF

|

SEND FTOW
ms& To
SC

RESToRE
FECTSTERS

|

RETURN,

rRAYTH

,,.onnu/nn,ymr 1 unmn B/ ACRONTM 7T E we §OK7—£ " 5?(
SSACE  HANDLIN G

Y S SO
1

P

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

nnnnnnnnnn

PREFARED BY

T, CHERNE SKY

Toare

12 APR 74

NUMBER

=23 ]snsa 2 OF 8’

48




PSRV TR TN

nLMARND

NESU TRACK
THRESHOLD mopl F)Y

LOf- CopE ~

YA

TRACK FRIRITI moD.
0P- CODE = ¢oC
ssempge

|. ~.0P- copE

- 55CMgA

lA

SET To-NESY,

VALUE TN
MSe BUFF

SEND m56-
{70 NESU

_OF TRACK W
= ¢8
1 ssemdg -

e l _
- [geAp TR
HeonwTENTS )

. |zwro TC
A _BUFF]

Fu7 ZnTD
TC DATA

BUFFER

SScmgBa

WRITE TC
ATH GUFF]
: I/VT% TRK

QUAKLLITY BIT mod,

ag}m Pon
UFPPATE,

[7ZME _5«7
\FLRG BITS

- ssCmecD

l

| EmITTER
TABLE ADIR

FET 2ATA
WoRpD

FRom Mss—

SET /’m'amf
To HI-RA7E
THRERT

CALCULATE

SET
FrRIoRITY
TO -MI-PATH

P.

RrTE

ssempes

SET

FRIO/?IT'X
70 Lo- PATA]
7E |

R4

SAVE AE W
FLACS/ FRIOK.
ZA) E£m78
£ENTRY

FET NEW |
PURFE Tamé

[Fropg 3¢

RAYTHEON

PROGAAM . ROUTING/ SUBROUTINE * 4L RO yar TEWS 59(75,? SUrY
SC _MESSALE HANDLIN G

RAYTHEON COMPANY
LEXINGTON. MASS. 02173

oL 1DINT O

9956

PRLPARED ®Y

T CHERNESKY

Toare

12ZART 7L

NUMBER

3}/ JSHEET 3

OF ¢~

49




FLOW CHART

PTPwW REtuesy
Op- toPE = PP

SSempD

l

SEND PTPW)
. | FoR TRack |
N To sC

| SPDW ReQUEST
OF- COPE = gF
‘SsSCpge

READ TRK N
COMNTLENTS

6ET 7749/4(’,
TCODE FR

TRANSForm)

ITATO TPm

FIrLe
RmAT”

SET" |
HRsC TN
Tc DAIn
' F FE

5PPW STop
OF- CovE = JF
. 8sScemgrF

NEFPDW REQueST
0P- CODE = /g
sSscmig

| 6ET Powlq.
|Fwp PIR

WEPDW' means
- Wew EMITTER
Pow T

REMARKS

RAYTHEON COMPANY
LEXINGTON. MASS. 02173

PROCRAM/ROUTINGZ Sutm R0,

SC MESSACE

€OBL 15ENT M0

EWS | SORTER Supy
HANDLT N &

49956

L= CHTRNESKY /2 AFR 74

Yoare

NUMBER

ISHEE{' A/ op{




~ o

FLUW LHAK REMARRD
PELETE TRACK FILE FRE QUENCY mwzFlc;ﬁrou :
oP- CopE = /1 opP- CoDE = 1
gsemil ssemia
" |CLEAR VALTD BET . ; §
|BIT TN NEW .
\Te Da7A BUFF FKEQUENCY R .
WRITE TC EAD TRKN . L
WATA BUFF Kz,,ﬂ, T : ,
anTd TRK - ; i
{FzLe N WATA BUFF
CALCULATE]| STORE NEW A
EMIG ENTRY FREQ. IN | ? )
ADIR 7C DATA BUEF : i
cET EMTB WRITZ 7F¢F ;
' DATA EH i
ENTRY TLac ek | |
WoRD FILE A ; 4
CALCULAT A
EMTE ENTR| N
ADDR R
1 ,
T ET E S s
T//,%ETTLE' ‘ EET Mm, N
FILE MNo. ENTRY e
_ r'L/fcrs R R
SN
: i
CLEAR di L
~ IVALID 8T R
IN I8 CA oo
FriEe RS
I%JZT e . |6ET THRoTTLE o
THROTT L :
TASLE FILE Wo.
ENTRY Fom £mMTE :
ssLMIlA
SET NON- wRITE FKEQ. ;
VALID FLAG TaTO T o
IguETTZ’e com FILE

1
el

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

pnasuu/-ounu( 5uauaunu[ucuouvu TEWS Z2oRT7TER Su

SC MESSALE HNNDILIANG

PREPARLD QY

~Toarg

miluu-v Cr)
49956] T, CHERNESKY 12 APR 74 ]

NUMBER

Zb

]SH[E‘I 5 OF &

w11

w7

ol




FLUW CHARI REMARKS
FPRL monFICnTon , THRGTTLE FILE MODIF)’ : .
OF TRACK N . . OP- CoDE ; : E
of- CoPE = 13 559/};)/‘7’ : f Co
S5CMI3 . : I‘[ : SN
 IREAD TRE N | . |cALeuraTE S f
, 60N7£Nf,-'& : L EMTB ENTRY ; P
HTA_BUFF). APIR |- : |
GET WEW EET £m78 CET NEW )
FRIA FRom ENTRY FREQ. FRomt - -
5C MSE FLAES Sc . MS 6 -
Pu7 IMN7O SET JWRITE '

- |Te PARTA [7HROTTLE FREQ. INTP S
BUFFER FLAG¢ BZIT Z8 chim |- _
GET teT THROTTAE CET NEW
NEW \FILE o, A2LmuTH R
FRIB [Heom_sc s s A
o v WRITE cT

PU7T ZN70 SAVE ZN AT | SRR
TC PATA ENTs AinD YALTD Db
BUFFER ENTRY [TNTD I8 CAp ERIS
' ComPUTE . @ B
_ i THROTTE : o .
: ENTRY AP? ‘ B
T
. ; SAVE EMITIER A
Aor THRESHo, D NOo. TN CoLoL
MODIFY, . . THROTTS oA il
0P CODE =45
L isscmus : : —
S £7 REDUCT] PR
. FACTOR FRAM S A
sC mse | ; B
GET To-Negy k ;
MSCe ND, i
(=4) ) SAVE TN i
THROTTE - i
ENTRY .
WRITE ;
REDUCTZoR/ i
Fign‘ INTO g

RAYTHEON COMPANY
LEXINGTON, MASS. 02173

pnosuu/uuunu/sunouv NE7ACRON T TEwWs SoRTER Sury
SC MESSAGCLE HANDLING

48956 [ cxeancshy A ArR 74 |
NUMBER

LB AL e F 4

37 ]sasm & oF ¢

o2




CREATE FILE. _ .. PW MoPTFY oF Track N
OP- €oDE = /L | , OfP- CoDE = /g
sscwirte o o sSsemi €
I S o o
crcaore) |
FmT8 ENTRY| . 0 . |READ RN .
APDR T R S IHTo TC S
T {0 oATA CuFF o : IR ‘
GET EMTE R o [ Lo f o S R
’Ezg S T -y~ a7 I
F. e ee L L L PW FROmM oL . B
.. |sc mse o ~, C oL AL

PUT TNTO
TC DATA

L - P e ol . R
cee - IGET EM.ZTHR . e e . g 1FFtR . St e . . . ;_,. D,

fRIORITY oo B e el

- |7° L0 DATA . ,,
: Kﬁj’_g e e e @ B REREET [T S

| EHITZATRE T T T e e e e [

e | E _TRANSFER  TagLE | e litli

S5cmiiA l — _— ;_._._T' : af-: cope. = /7. . S ____,_____‘-
ST S SCIY L A

AL jj_i_.._...._..__,h_f._,‘_,___...,____*-. . _‘_.,i e

PATA BUFF - o |eET 728

_ | . o foF Fwesn |
| sET ] o B ]

'WA’ITE_ TC
B PHT/L BUFF
ZNTD TDm

f’ur ¥ worDS

— = : . | T

e TS N : : OF SORTER M T :
T "’“‘f'"—' T TN MSE . ST e e i
e - L __BUFFER]. co R !

< B N ey v e N R e

. FXLE CRzRTIen . _ e Gl TNV MSE - e
—mseToose| T T [ BurFFer S

N e 2
‘ St L L L L |AND worD| )
Herw syop . . CovNT” §

.8s8Cr17 .

DISNAELE
UPrws
visa 7C

..r
3 R 3

RAYTHEC"" AYTHEON COMPANY
‘j LEXINGTON. MASS. 02123

Mt E gl So8TLK SUFY

ScC ML'SS/‘ £ HArpia A G-

75056 [ 7 trimuecre hgrar] 59

7 (",L—f’//c LRy S Ui 7L

o - bR e anLuj oF 7

| . . . . . S




FLOW CHART

REMARKS

moviry SoNTER mEmoRy
Of- CoDE = 1A
SSCMLA '

1

» GET hDDR
OF WoRY TO
e MODIFIED

REPLACE
CoOMTENTS
6F WULRL

©

RAYTHEON COMPANY
by : LEXINGTON. MASS 02173

Ry,
[2

‘M.’I(IU'VN!/SUR.'ll['A(NONVM Z l ws 50K7£&) .‘)“PV
C MLSSAGE HANDLIN &

TOOE 1oiLT nE J"on:n (X3 Poare

956 [7. chenncshy 12 pex 7¢

NUMBER sa ]sucsr K OF ¢7

o4




SK

SpE TR
!

SRR S _,,,l
o

SA

e

Kol

— _.__‘

\{ﬂ'{{\\]/ﬂ'
[‘ l’é_ < r-ﬁij_

~

l{ 2K mnsk Rug, <=

s 1Y
GET NESU

T mge BUFFL LT
T EMRD ccpE

¢)

NEECRTIVE  Commatid
CoDE  HEARS  HWEW
Er7TER RLERT
MG HhE LEEN FUT]
TH THITS LUFFER
AY WNESU fnd IS
LETHG [FFROCESSED,
(L. £, START New
TRACK HAS EELA
SCHEDULED. )

LET HESK
ERRoE colE
s

- Perp Eac
LkrefT

mE e

R

- luut& M‘G’
- L Cuk ai
swesRHd|

i

_PrLockK.

ﬁD?
’ gﬁ/é

-k

L lscrspurE

grpT NEW

s e mrrie 1
WEECKTREK

1

A

NT,

gl &2
et 705

R

LERIROR. ALERT

o, A L f IS
YT VOLID
RFEC'D FFom
su

Met

nE

o~
N/

Ui




7N
Doy
(oy )
AN

T

N AN

Y

A
>

SNESRE

- ) CtT FTR L. . L T u,r";~».7za|
Jo FPW L yBEs FRIBRI

(} o Brock §o 0oL LAEvEL R

AVET FILEY. ol PR EFT I o DU R
Mo, FRom i [RiogiTY OF :
: ' _FmuTTER

Me& LUFF . .

CALCULETE S S _ .
; Crorfs ANTEY L. L

gl lerer wesl o o ey | e e

e {EM;T’/’&”\,AL‘_,\(,-':-;gc, BUFFEE .- —‘J‘L/:;‘ff,"f’” e |- .
WU NTING TR r ; AT L

: “\éfq/.,;é/tﬁ : C"S}}'?”D s e A PRIOGRYTY I R S S
™" P B ' LEVEL ,

e - Ty

B B FETUEN , . I — [ - SRRy ST
; - o Umesaren] | SHESRéd e .
ceT EmiTITlls  lSUFY FDWS  eEr preed VL
T T pow FOR 1o TCR Qusve Som FrEE] :
I [ (P O A4 1 (=g e e e e e e e - R R -
e EMTEl o eerE o e
: o e
SCHEDULE | I

THEK ' : :

A T s bt s v+

™ . : . .
£ e Tt I
- N _SNESN SO

Ful  GDDR | | PUT_ADDR
M PREV, || IN SOR.|.
\AST Frock| :

| smESRSE
L PUTAPIR
e TN _EOR

LN N ok W T

< J_‘..,_._,._..__.v»..._;_. A, S S SN S

I ¥ = N Y R T e N
ﬂfi’ﬁ:r:-' TO o o L o o - . o

RAYTHEON

COMPANY




Steomil

B

RETUER]
FLE To
TACE Cone

€L7 ws 6,_
{BUFFER
Conivi AMD

: SEND Chm |
iFILE Jurrrd

Yisé 7o Sg’

SMESIKEID

Y

—— e

{

I;SEA/D AoA
| FERDOUT
mMS6 T> SC

SNESHKHY B

CLEAR msé
BUFFER |
L CommpAND |

DILSF.

SWEEmMH30
FEA/D £ #pop
ALERT wo. :’7
17> _sc |

o e e s«
RAYTHEON COREA? NY

LEXINGTON, KBESS 2173
I e ]

CE s a/",:ﬁ? Sy
HEDLER

P
TN "~< e Yrevg «‘ 3
__4 9,9_.55 J TLCHERNESKY 12 ars 74
NV S A




o [
;’._/_:’ oS GT

. T

R KeETARN . . e e e e . . et J e
‘“) o res v S S S S R B o o
” k o | |feeE core S S s : " o

e TN T
__7557’;_17‘/;?5 A L _SeTNT RS I
SESU EDA
i e m _h,'r.;., guF\,Si N A Guira o . ExI7 . 70
i czoﬂﬁ T ZISFRATCH/ER

-...H.._,_w,, \:\1/‘/ .

B I ¢ T

T Ci Mo (ols

Lz

—>

SAVE

.| eurrER _ T L
A o noUR, o i o

TS
T JrEeuesr .
I I 15vniy*urly S I

e | FRACK | i o) e
Form TC ' ' ' :

S U —'-"—:“:55577\/’/4; T
: Cefr TRACLR :
R e B

e it BUFF e - S

e 18AvE TTE-1 T L sEND TEmo

&1 EfED”
‘f/\:fé:(ﬂidn R 7T, ES TFULL
! ‘ : ) ; ! ‘ A, TN
L -- :

(Sl

= v v

feoryY TRECK L pETued |

. . AT A ch ' : wEFpul Erocors

T T T RAT A T - I N 7Y - Rl B
EVFFER 70 ol _ :

IF | ARYD

WRITE TEACK e 1
VFMLE RTO Lo CLEAR pESU.

L TP P : : HI- FFEL : . .
T ‘:'*“ ! ct o T T ’“_"“ TR TS E GUFF - - T T T e e e
T S VPR S 37 S L

CompPUTE | . . .. : U S
PRIy = O S AT, < YCus
([ZE/E,L;W/Q/Q iy - i v Lot
. ARl KATEZY 8 S G e XS T TO L mERNME THECTTEIL
o - e e e L PISPATCHER OF HNEW EMITTER
e e e e i L LT FEOQUIRED,

-

3




CAVE FKIE,)

FRIG AN
EMIL
EWNTRY

]

SET iiNb
PULSE EIT
M £ miTE
| ENTRY |

SET VALID,
HEW ZMmiT1ER
Lire 2N
T R Eiv'rf\’z
SSTNT IS

CempPure
PU X fimp

/’/(f

f“.‘\

A/

Y

SSTAT I J“‘“—

(T Emi77cR
FPRIGRITY

HI wr7A
LbTE

LT EMUTTER
FIISRITY
v LOARIA
RATE

SSTNT 7#¢

SET TQFRT
TN TC FrETA
CuFrFiug 70
Fi.

se7° TFr /a

TPRIB =4us
IN TC DA,
L ZUFFER

SSTNT ey

AR S

SELkCH TH
THRELE FoR
VECANT

FHEETT, FLL_‘E

o7 TLE

SSTHNT 300 |

SAVE TRACK| |SEND TreoTyLE

NO. AND RET |Fries FuLl

puerien FATR | s o

N THEOTT, TE s

TlﬁﬁVE Throrr] [ CLEAR :
ILE WO, VHEOTTLING -
J emMTh REQ U/ LED

ENTRY D! CAR7TDR ’

L

CET THRETT
FLAE 2N
LMTL  ENTR

~

Wh 1T E 3
A2, kv RF
70 18
5 LE

SSTNT /@
SIND  NEw
EMITT LR
ALERT MSE
¢ _SC

TeiKOTTLIBE
?'»wa’]/"

/LNJ 7~r oT7LE
FLe RT mSt-
TJo SC

5577v7/’¢

CEHE puLE
UCDRTE
{9( MEW
EMmITTER

CLEAR
<y M3

1igT
WE

Lt

Fr
j
:5;

;
i
P
_Ft

N
LA

_O—

RAYTHEON

LEXIRGTON, WASS. C2173

s e e v

COMPANY

J/’f;r?j M g'uJ ’"f‘ﬁch’
4695 ,QJ T..C ék/c ANTSHT nhy 7€
NWEEP ?Cﬂ sasa i OF

B et S N N

R ST CRROURUN—




