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This document describes the desi 

Signal Sorter Supervisor Softwa 
gn specifications of the IEWS 

re. 

2.0  APPLICABLE DOCUMENTS 

—^ 

ESD-SB-001 

WS-8506 

CG-983645 

CG-983645 

■5413-IEWS:75:03 

5413-IEWS:75:05 

5413-IEWS:75:06 

RP-16 

3.0  REQUIREMENTS 

Signal Sorter Integrated Electronics 
Warfare System, Rev. 4 

Requirements for Digital Computer Proaram 
Documentation, Rev. 1, dated 1 November 1971. 

IEWS Signal Sorter Computer Program Per- 
formance Specification 

IEWS Signal Sorter NESU Software 

IEWS input Buffer Functional Specification, 
KG v *  x3 

IEWS Signal Sorter Supervisor Design 
Specification, Rev. B 

IEWS Signal Sorter Track Correlator Design 
Specifxcation, Rev. A 

Microprocessor Manual 

<*|— 

3 * X      FUNCTION ALLOCATION/DESCRIPTTOW 

The Supervisor consists of the following module 

Initialization 

Task Manager 

Core Manager 

Update 

NESU Message Handler 

SC Message Handler 

Aux. Functions 

s: 

'C--;tS;M ES.  '''«'[Bivu. |" 
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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 priority.  Tasks are placed on the queues by other 

modules in the system by calling the Task Scheduler and giving it 

a Task Control Block (TCB) and a priority number.  Initiation of 

execution of a task is done by searching for a non-empty queue 

starting with the highest priority one.  If more than one TCB is 

contained on a queue, 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 initially 

?iaCea ln the available core block queue common to both the 

Supervisor and the NESU.  These blocks are used for TCB's and for 

■---'?' 5 :1 1 £5:  "'■•t5:n i «. A 
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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 

queue 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 consists of a Schedule Update 

subroutine and four tasks:  Initiate Update, Start Update, Update 

Track and Time-out Check.  The Update module maintains four update 

queues, each queue corresponding to a different update priority. 

Each entry in the queues consists of two words, one for each track 

file to be updated.  Entries are placed on the queues 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 searches 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 Initiate 

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. 

3 *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- 

terrupt Handler, the New Track Start task, and the low level NESU 

••'■-''•'--'v'-- 'snaler.  The NESU Interrupt Handler processes the NESU 

•^.^•.d.c-n interrupt signifying that a high level message has been 

Ä 
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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 

The SC Message Handler Module 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- 

cessing.  The Real Time Clock Interrupt Handler maintains the system 

CLOCK wnich contains current time.  Each "tick" corresponds to 250 Oms 

A 
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On each interrupt the RTC Interrupt Handler sets the NESU puree 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 priority level with 

level 0 being the highest priority.  The task priority structure is 

a software extension of the hardware interrupt structure allowing a 

More modular and self-contained design of independent modules  The 

Task Manager acts as a system utility allowing tasks to schedule 

other tasks without regard as to whether any higher priority tasks 

are watting execution.  A given task may also be scheduled many 

times before it is executed the first time. 

The Message Polling task runs as a background task continually 

scheduUng itself,  when a message is detected in one of the input 

message buffers, it schedules either the EC or NHSU Message Handler 

The execution of the other tasks is initiated by an interrupt from " 

either the RTC or NESU. 

3-2  FUNCTIONAL DESCRTPTTnM 

3-2-l  INITIALIZATION Winm.E 

The Initialization module is first started by the sc which per 

forms an Initialize and New start sequence with the address of the 

initialization module (INITA) in location zero.  The Initialization 

mooule in turn performs an Initialize and New start sequence on the 

^microcontroner with the address of its Initialization modu!e 

Z6ro. .it then initializes and clear the files in the 

*-F-:t B.rfer and the Track Correlator and all of the files and queues 
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in the Supervisor.  It then sets the Idle flag, schedules the Message 

Polling task and enables interrupts.  The same sequence of initializa- 

tion is followed when the SC Interrupt Handler detects a Initializa- 

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 ana the B-register 

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

Word 0 

Word 1 

Word 2-4 

Used by task manager for linking 

Task entry point 

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: 

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 queue, one queue per priority level.  Each pair consists of a 

,  Start of Queue (SOQ) pointer and an End of Queue (EOQ) pointer.  The 

SOQ pointer contains the address of the first TCB while the EOQ 

pointer contains the address of the last TCB in the queue.  if the   ' 

queue is empty, both pointers are set to zero.  The first word in each 

TCB contains the address of the next TCB in the queue except for the 

JV.B wnose first word contains zero.  The Scheduler uses the task 

r"*C"'Ly level xn the B-register to select'the proper EOQ pointer 

~-.±er.   contains the address of the last TCB.  The new TCB address is 

A~ 
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is placed in the 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 (=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 address of the last block.  The first 

word in each block must contain the address of the next block except 

for the last block which must have a zero in its first word.  If 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 queue 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 queue and passed to the calling routine.  On a 

Return Block call, the returned blocks are linked to the queue. 

3.2. UPDATE MODULE 

The update of a track file is begun by calling the Schedule 

Update subroutine as follows: 

'Si :» V %.   A A 
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with the track number in the A-register.  This subroutine is called 

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

The schedule update subroutine uses the track numfcer to select 

the proper Emitter Table Entry.  The emitter is then placed on th. 

update queue depending on the New Emitter flag bit anfl the 

Priority bits.  The Update Oueue consists of four EIF0 queues, each 

gueue corresponding to a different priority;  New Emitter, hlgh data 

rate - threat, high data rate, and low data rate.  There is a SOQ 

and a EOQ pointer for each queue which point to the first and last 
entries in the gueue, respMtively.  Earfi ^ ^ ^ ^  ^^ 

of the last two words in tha j^tt„  Table entr.£s_ jf  ^ ^ 

frve updates are in progress, 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 fitter Table for all emitters which are due for update.  For 

each emitter found, the Initiate Update task calls the Schedule Update 

Subroutine which places the emitter on the Update Queue.  An fitter 

1S C°nside"a *» «or 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. 

?he 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 Kemory.  If the Ne„ Emltter      ^ 

» set in the Emitter Table Entry, the count is set to 31  . other- 
wise it is set to 11    --- —- 10 

10 
13 alSO Set to 30io or 10io ana ths in «P°ate 

The PDW count in the Emitter Table entry 

'lag bit it set.  The 

■-*y   is removed from the Update Queue and the Update Count is in- 

^^!ld-L^lh: "Pdate C°Unt ^ 1SSS th» fi«. the update Queue 
t!i   »» '».'-ti !» U. 1. A.[ 
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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, all parameters are updated, otherwise 

only Pulse Width, Frequency, and PRI are updated.  The new parameters 

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.  if the up- 

date priority of the Emitter Table entry is one, a Pulse Train 

Descriptor Word Message is sent to the SC. 

The Time-Out Check task is scheduled by the RTC Interrupt 

*__£|   Handler every 500 ma.  This task searches the Emitter Table for all 

entries in the update process which have nor received a PDW within 

the trap time.  The trap time 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 ^mgRJTOTO 

The NESU Interrupt 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 Emitter 

Start .Message or a Supervisor PDW message.  if a New Emitter Start 

Message is received, the NESU Interrupt Handler schedules the Start 

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

>•[; 'i v i > A' 
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is linked to the Emitter Table entry specified by the track 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 two NESU high priority input buffers of ten words 

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

following meaning: 

0 Buffer Empty 

1 New Emitter Start Message 
2 Supervisor PDW Message 

The format for a New Emitter Start Message is: 

Word 0          

word 1 

Word 2 

Word 3 

word 4 

word 5 

word 6 

Word 7 

word 8 

word 9 

pointer to PDW list 

TAZ 

0 

TPRIA 

TPRIB 

TPW 

TQPRI TQPW TQF TQAZ 

TF 

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 Fiie number 

word 3-9       not used 

The PDW block pointed to by word 1 has the following format: 
word 0 not used 
VOrd 1~4       Normal PDW format 

>1 V? t«. • •»;«*» t 
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The flag word in the message buffer is set by the NESU when it places 

a message in the buffer, and 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 Message and to 

initialize an Emitter Table entry.  If no unused file exists, a TBD 

message is sent to the SC.  If the emitter requires 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 Throttle Table entry initialized and a Throttle 

Alert Message sent to the SC.  If no 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 Message 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. 

The forrr.at for a CAM File Dump Message is: 

wo I'd 0- 1 

vord 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 0        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 taken on receipt of each message: 

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

Pause Command 

Initialize Command 

Pause NESU Command 

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

Jump to Initializer 

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 

contains a command code.  The message formats and command codes are 

speciried m the IEWS Signal Sorter Computer Program Performance 

Specification - CG-983645. 

>! ■" ',|  *» ••<:>« v t   » Ä 
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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.  This task processes all low priority SC messages. 

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

message: 

.-*> 

CAM File Dump Command 

AOA Readout Request 

File Dump Request 

UPDW Command 

Synthetic PDW 

NESU Track Threshold 

Quality Bit Modification 

Purge Time Modify 

PTDW Request 

SPDW Request 

SPDW Stop 

NEPDW Request 

Delete Track File 

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 quality bits into TDM 
for file specified 

Change priority in Emitter 
Table for file specified, 
change purge time 

Read Track file from TDM and 
send Pulse Train Descriptor 
Word to SC 

Set THRSC, TTAMP, and TCODE 
in TDM for file specified 

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 Emitter- 
Table for the file soecified 

* *.'?«5 ,»: tt * J '    ■ *   V  t  A 
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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 
SC 

The SC low priority message buffer consists of sixteen words 

where the first word contains a flag and word count and the second 

word contains 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. 

3.2.7  AUXILIARY FUNCTIONS 

The Message Polling task is initially scheduled by the Initializa- 

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 

an incoming message and schedules the NESU Message Handler if the flag 

is set.  It then resets the Watchdog Timer and schedules itself. 

A 
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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 Watchdog Timer Interrupt Handler processes watchdog timer 

interrupts in the same manner as the Bus Hung Interrupt Handler. 

The Panic Button Interrupt Handler processes panic button in- 

terrupts in the same manner as the Bus Hung Interrupt Handler. 

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. 

N 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 0 F,lags 

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 

"*:•■* v  * * 
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Words 1 and 2 point 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. 

MEMORY SIZE PROCESSING TIME ROUTINE 

Initialization 

Scheduler 

Dispatcher 

Get Block 
i'-'.j/s .:■,!. es; "-«'Et !>>•-'. »■ ' 

300 words 

30 words 

40 words 

20 words 

A 

10 ms 

90 micro-seconds 

100 micro-seconds 

60 micro-seconds 



± 
RAYTHEON   COMPANY 

LEXINGTOK, MASS. 02173" 

CODE IDENT NO. 

49956 
SPEC NO. 

SHEET 
1   OF17 REV 

ROUTINE 

Return Block 

Schedule Update Sub- 
routine 

MEMORYjJIgre 

20 words 

30 words 

PROCESSING TIME 

40 words 

80 words 

500 words 

40 words 

50 words 

200 words 

100 words 

200 words 

Initiate Update task 

Start Update task 

Update Track task 

Time-out Check task 

NESU Interrupt Handler 

Start New Track task 

NESU Message Handler 

SC Interrupt Handler 

SC Message Handler task 1000 words 

Message Polling task     30 words 

RTC Interrupt Handler     50 words 

Bus Hung Interrupt Handler 20 words 

Watchdog Timer Interrupt 
Handler 20 words 

Panic Button Interrupt 
Handler 

IB Interrupt Handler 

Emitter Table 

Throttle Table 

Free Core Storage 

TOTAL 

20 words 

TBD 

1152 words 

16 words 

2450 words 

6378 words 

60 micro-seconds 

90 micro-seconds 

3 ras 

150 micro 

3 ms 

3 ms 

100 micro 

600 micro 

150 micro- 

200 micro- 

120 micro- 

250 micro- 

300 micro- 

60 micro- 

-seconds 

-seconds 

-seconds 

■seconds 

•seconds 

•seconds 

seconds 

seconds 

seconds 

60 micro-seconds 

60 micro-seconds 

TBD 

N/A 

N/A 

N/A 

<- 

TABLE 3.1 

TORAGE AND PROCESSING TIME ALLOCATION 
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Processing speed of the Supervisor is a function of the number 

of updates being performed, the number of new emitters being started, 

and the number of messages being sent and received to and from the SC 

and the NESU.  In a new-start situation where 30 emitters are being 

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

NESU Interrupt Handler 

Start New Track task 

Schedule Update Subroutine 

Start Update task 

Update Emitter task 

Scheduler 

Dispatcher 

TOTAL 

93 ras 

18 ms 

2.8 ms 

4.5 ms 

90 ms 

8.1 ms 

9.0 ms 

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 

Start New Track task 

Schedule Update Subroutine 

Initiate Update task 

Start Update task 

Update Emitter task 

Scheduler 

Dispatcher 

TOTAL 

75.7 ms 

3.0 ms. 

5.85 ms 

3.0 ms 

9.75 ms 

195.0 ms 

12.24 ms 

13.6 ms 

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 

Real Time Clock 

IB  3/4 full 

IB 1/4 full 

The Bus Hung, Watchdog Timer, 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 Timer 

interrupt occurs if the software does not reset the Watchdog Timer 

within a TBD interval.  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.  The Real Time Clock interrupt occurs every 250 ms. and 

is generated by an external Real Time Clock signal.  The IB  3/4 full 

ana IB  1/4 full interrupts are generated by the IB FIFO.  Processing 

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 using the RP-16 Relocatable Assembler (RAMA).  The 

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

loading routine into the common IK RAM, Initializes the New Starts 

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

to the loading routine via the IK RAM. 
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