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1.1 IDENTIFICATION

This document specifies the implementation of the Signal Sorter
Wessage Processing Functicnal Group {f (SOFG) of the SC Operational Softwa:e

resident in the Clacsification Processor.

1.2 SUBPROGRAM TASKS

1.2.1 Signal Sorter Message Processing Driver

SODR shall decode messages received by the SC from the Signal
Sorter (3S). The appropriate message processor shall then be called to do

the actual message processing.

1.2.2  Throttle Alert Processing
- SOTHR shall process SS Message Op-Code X'64', the Throttle Alert

message.

1.2.3  Confirm File Creation Processing
SOCFC shall” process SS Message Op~Code X'85', the Confirm File

Cl eation message.

1.2.4 . System Management 1 Processing

SOSM1 shall process the following SS Message Op ~Codes:
X'83" IB l2ss than 1/4 full
- X'8A'IB greater’ than 3/4 full
X'8B' Files full

Throttle fil
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1.,2.6  ALR-5@ Messages

SOALR shall process SS Message Op-Code X'8F!, the ALR-5(
message.
1.2.7 Update Processing

SOUP shall process SS Message Op-Code X'88', the PTDW
message.
1.2.8 MFF Processing

SOMFF shall process SS Message Op-Code X'92', the Multifrequency
Flags message.
1.2.9 Deletion Processing

SODEL shall process SS Message Op-Code X'87', the Inactive
File Alert.

1.2.10 New Emitter Processing
SONE1 shall process SS Message Op-Code X'8", the New Emitter

Alert message.

1.2.11

Sorter Instrumentation

SOINS shall process the following SS Message Op-Codes:
X'82°f Cém File Dump
X'83" ACA Readout
X'86' Error Alert
X'8D' Bus Hung

TiTe 4 - b ST L e
Watchdog Timer
&

X'CE' NPDW Message

o

[

Memory Dump
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2.0  APPLICABLE DOCUMENTS

The following documents, of the exact issue shown, form a part of

this specification to the extent specified herein. In the event of conflict be-
tween the documents referenced herein and the contents of this specification,
the contents of the Computer Program Design Specification for the Integrated

Electronic Warfare System (IEWS) Advanced Development Model (ADM)

 Program shall be considered superseding requirements.

2.1 COMPUTER PROGRAM PERFORMANCE SPECIFICATION
Computer Program Performance Specification for the 1ntegrated
Electronic Warfare System (IEWS) Advanced Development Model (ADM)

Program (U), Raytheon Company, Electromagnetic Systems Division,

(Number 061290529), (date 1 June 1976), (classification U).

N

J

S72.11  Applicable CPPS Paragraphs

Sorter Message Driver Not specified explicitly -

Throttle Alert * 3.3.2.1,2.5

File Creation Not specified explicitly
System Management 1 " " "
Long Pulse 3.3.2.1,2,1,3

ALR-50 3.3.2.3

Update Processing 3.3.2.1.2.2

MFF Procecsing 3.3.2.1.2.4

Deletion Processing 3.3.2.1,2.3

NE Processing 1 3.3.2.1,2.1

Sorter Instrumentation 3.2.4, 3‘
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2.2 COMPUTER PROGRAM DESIGN SPECIFICATION | |
| Computer Program Design Specification for the Integrated Electronic -
Warfare System (IEWS) Advanced Development Model (ADM) Program (U),
Raythebn Company, Electromagnetic _Systems Division, (Number 53959-GT- .
0750), (date TBD), (classification U). | R

2.3 DATA BASE DESIGN DOCUMENT
| The Common Data Base Design Docament System Controller Unit,
IEWS ADM, document No. 53959 GT-0751, shall apply to this subprogram.

2.4 MISCFLLANEOUS DOCUMENTS

The following documents shall apply to this subprooram

Document No, ' Document Title

R 53959-GT-0756 ’ Computer Subprogram Design Document
| o Executive, IEWS

® 53859-JK-1002 Interface Control Document, SysLem
o : : Controller-Sorter

TBD ’ - Computer Subprogram Design Document,
. Emitter Classification 1, IEWS

53959 -GT-0759 _} ColanteI‘ Subprogram Design Document,

ta Eth actlon IEWS

| | wWS-8506 Requirements for Digital Computer
E ' Revision 1, Program Documentation
: 1 November 1971

R BT T S S
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3.0  REQUIREMENTS

3.1 SUBPROGRAM DETAILED DESCRIPTION

3.1.1 Signal Sorter Message Processing (SODR)

SODR shall be the driver routine of the SS Message Pfocéssing
Functional Group. The EXEC shall pass to SODR a pointer to the SS
Message ‘Flag word in the X-register. SODR shall inczj_ement the pointer and
theri use it to retrieve the op~code. from the left byte of word 55 of the message.
© X'8f" shall then be subtracted from the op-code, in order to compute an index,
i. This index, which exists only in the A-register, shall then be verified
to be in the range F<1<X'13', Ifiis out of range, control shall be trénS— ‘
ferred to label SOD3@ where an ins"trumen’fation message shall be sent to the
EXEC and a subroutine return performed to return control to the EXEC. If
iis in the specified range, the value of i (A-register) shall be added to the |
address of the SS Message Processing Table (SOMPT)‘ and the result stored
in the B-register. The effective address (B-reg) shall be used indirectly to
~call one of the SS Méssage processing routines, whose list of symbolic names
consutute SOMPT. AIll of the message propesqmg routmes shall be passed

the same data:

1) The address of the SS message in the X-register

2) The Sorter file number in the A-register

After the individual message processing routine has completed its task,

- control Qhall be returned to the Sorter Message Driver. If the message

- processing routine (e.g., New Emitter Proc,essmg 1) has returned to the
driver via the first return, the Executive message function shall be called to
output the analysis request message (lzbel bLD‘*g) and ihen control shall be
returned to the EXEC. The message processing routine shall pass to SODR

a pointer to the message buffer in the X-register and this shall be passed
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to the EXEC in the X-register. If the message processing routine has

returned via the second return, control sh9 11 be mnﬂ ed1 sely r eturncd to the

EXEC via a subroutine return.

3.1.2 Throttle AJert Processing (oOTPR) | _ .
SOTHR shall be called by SODR to pr ocess Sorter Thl ottle Alert '
mecsacms (Op- Code =X'84"), Subroutine SOGET shall be immediately called

- to convert the Sorter File Number (SFN) into the address of 2 Emitter Track
- File entry (EF entry). The Throttle bit (EFTH) shall be set in the EF entry.

The Throttle Flle Number (TFN) shall be retrieved from the Sor ter message

- data and stored in the EF entry as EFTFN. The Reducuon Factor (RF) shall

| also be retrieved from the message and stored in the EF entry Control shall
. be transferred to Iabel SONAX (see 3 1.3.2) to 1eturn to the driver (Retuln 2 -
’ -‘  f No Analys1s Request) ' '

3 1.2.1 Convert Emlder Flle Number to EF Emry Aadl ess (S 'OGET)

Subroutme SOGET shall be passed the eml’cter flle nu*nber in the
right byte of the A reg1 ster. The left byte shall be zeroed out and the v

result multipled by 16 (the length of an EF entry). The result shall be

added to the starting address of the EF table. The result, which is the EF

ent’ry. address, shall be r_eturned in the B-regiétef to the calling routine.

3.1.3  Confir mv File Creation Processing (SOCFC)

SOCFC shall be called by SODR to process Sorter Conflrm Flle :

 Creation mesc'wes (Op-code = ‘85‘) SO MSG, sortez instrume ntaimn )

message ;uz’fer. (see Figure i)) bu»’! be used to sio 1e the sorter message data.

] l)

At SOC1 the message number (SOMNO) shall be set to 5. SODR shall

pass to SOCFC a pointervto the Sorter Megsage Op- Code wmd in

'>~ SR S § 1 13-
e 3 -register, This pointer shzll be

? t AN £
R i R P RN R N SRR RS W g
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the sorter n ecsave w01d count from the flag word. The word count in

»SOI\f’SG shall be set to the value of sorter word count ¢1 and a pomter

to the next available WO.td in SONSG (Word 3) shall be Ioaaed into the

. B- refnster and processmd continues at SOC54.

3.1,3.1  SOC58

The data from the Sorter message shall be cobied into the SOI\:/{SGL

buffer. The EXEC shall then be called to output the message. Pr_ocessing

X contmues at SONAX.

3.1.3.2 SONAX

“A'jump to 'SONAX shall be executed ‘whenever a Sor ter message T

processing routine executes the second return back to the driver (no analyszs "

message). The return address on t_he stack shall be incremented and control

‘returned to the driver.

3.1.4 System Management 1 (SOSIMl)A

sosM1 shall be called to process the Iollomng Sorter messages:
.~ X'89' IB less than 1/4 full
X'8A" IB greater than 3/4 full
 X'8B'" Files full ' '
X'8C' Throttle files full
The‘messa.ge number, SOMNO, shall be set to 6 in SOMS‘G,

System Management 1 message buffer (see Figure 6) The a ta from

the Sorter message shall then be coprad into the message buffer. The

Executive messa e function SP?H men be called to output the message and

control shall be returped to the driver via a no- analycls zetur

LLUM BRINTED I US4, A
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~ 3.1.5 Long Pulse Processing (SOLP)

'SQLP shall be called by SODR to process -Svor"cer' Loné Pulse

E Para;m_eter messages (OpnC‘ode = X'88"). The name SOLP is simply a |

synoﬁym for SOCFC. See 3.1.3.

3.1.6 ,ALR»SO Processing (SOALR)

SOALR shall be called by SODR to process 'SOrter_ ALR-58 mess?.ge_s

(Op-Code = X'8F'). The name SOALR is simply a synonym for SOCFC.

See 3.1.3.
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3.1.7  Update Processing (SOUP)

~ SOUP shall be called by SODR to process Sorter Pulse Tr_ain Des-
criptor Word (PTDW)messages (Op-Code = X'8@"). This routine Sh_all be
passed a pointer to the Sorter Message Op-~Code word in the X—reg‘iéter and
the Sorter File Number (SFN) in the A-register. SOGET shall be immediately

‘called to transform the SFN into an Emitter Track File entry (EF entry)

address. SOGET shall return tbe address in the B-register. The identification
code (EFID) shall be retrieved from the EF entry If EFID is the unclassified
code, control shall be transxerred to label SONAX (see 3.1.3.2) to return
control to the driver (no analysis message return). If EFID is the NOFA1
code the NOFA processing routine (SONA2) shall be called and then control |
Sharll be transferred to SONAX for both SONA1 re’tdrns (Erriitter not within
limits and emitter within limits). If EFID is the NOFA2 code, the NOFA2
processing 1 routine (SON21) shall be called. If SON21 perfor.ms an analys‘is

‘request return, the X-r}egistershall contain a pointer to the analysis ‘reﬁ;uest ‘

message and control shall be transferred to SOU29. Otherwise, control shall
sent to SONAX. Finally, if EFID is anything else, the EOC Processing 1
routine (SOOC1) shall be called. If SOOC1 performs an analysis request

return the Xéregister shall contain a pointer to the anélysis request message

“and control shall be transferred to SOU89. Othierwise, control shall be -
_sent to SONAX.

3.1.7.1 SOU9%

A subroutine return shall bé performed to send control back to the

| driver. Note that this exit shall result in an analys1s r equest return to

SODR being perrormed

3.1.7.2 NOFA1l Processmg (SONA1)

- SONA1 shall be called to process Sorter PTDW's on NOFA1 classified

g 3 AL g TR o~ - - 2 g e
emitiers. SONAT shall be passed as inputl:




RAYTHEON coMPANY

LEXINGTON, MASS. 02173

REY

3.1.7.2 -continued- | o L o
1) A pointer to the SS message op~code word in the X-register,

2) A pointer to the EF entry in the B-register.

" The Limit Test (SOLT) shall be called to see 1f any of Lhe cr1t10a1

track parameters have changed significantly (Frequency, PRI, and Pulse
»Wld_th) The mput to SOLT shall be the same as the input to SONAI If

SOLT performs a hotuwwthm limits return (return no. 1), pr ocessmg shall

contmue at SOT\TA5 OLhermse, the retuor nuto SOUP address on the Qtack shall

be incremented (in anumpa’mon of performing an "Emitter is within Jimits"

;return - return no. 2) Processmg shall then continue at SOI\AS

" 3.1.7.2.1 SONAS5 - SOLB shall be called to transfer the Sorter message

frequency (TFREQ), pulse width (TPW) and average PRI (TPRIA/2 + TRRIB/2)

into the EF entry. The input to SOLB is the same as the input to SONAL.

_ After SOLB retilrns, the Emitter File Number shall be retrieved frombthye

Sorter message and stored as SOEFN in SOCLM, a message buffer which

hés the format of a classification message (to CP) (See‘Figure 2). “The EXEC
shall then be called to output the classification message. Processing continues
at label SONAS. - | | | o

3.1.7.2.2  SONA8 - SOLC (Update Azimuth Links) shall be called to update

the azimuth links for the emitfer, if necessary and then SOLA shall be called

‘to transfer the Sorter message azimuth (TAZ) and peak amp_itudev (TPAMP) |

mto the EF emry The input to SOLC and SOLA shall be the same as for
SOT\AI. Control shall then be returned to the calling routine. Note that
either one of two returns shall be 'possi'ble:'

1) Emitter is within limits, or

2) Emitter is not within Iimits,

K

e el
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3.1.7.3  NOFA2 Process 1 (SON21)

SONZI shall be called by SOUP if the identifi cation code of ﬂ

: ‘émitter bemg updated is NOFA2. SON21 sha.ll be pazsed as input:

1) A pointer to the Sorter message op-code word in the X-register.

2) A pointer to the EF entry in the B-register.

NOFA1 processing (SONA1) shall be immediately called. If SONA1

returns via the first return (not within linits), processing continues at label

SON 25( Othel wise, the peak amplitude value (TPAMP) shall be retrieved

from the Sorter message and compared aoamst the Value of A If TPAMP
:is the greater, processing continues at SONZX. OLhermse the return

‘address on the stack shall be incremented so that 2 no- analysis return (return -

no. 2)is perfonned to send control back to the calling routine.

- 3.1.7.4 SON2X

The pointer to the scan analysis request buffer SOA21 (see Figure 2)
shall be loaded into the X-register and control returned to the calling '

routine via the analysis request return (return no. 1).

3.1.7.5 EOC Process 1 (s00C1)

SOOC1 shall be called by SOUP if the Identlflcatlon code of the

emifter being updated is not unclassmed, NOFA1, or NOFA2. SOOC1 shall

be passed as input:
1) A pointer to the Sorter message op-code word in the
- X-register.

2) A pointer to the EF entry in the B-register.
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~ - 3.1.7.5  -continued- ‘ _

: | - SOLB shall be immediately called to transfer the Sorter m'essage

_ frequency (TFREQ), pulse width (TPW), and average PRI (TPRIA/2 +

i TPRIB/2) into the EF entry. SOLC shall then be called to update the
azimuth links for the emitter, if necessaz;y. SOLA shall then be called to
transfer the Sorter message azimuth (TAZ) and peak amplitude (TPAMP)

~ into the EF entry. The input to SOLB, SOLC, and SOLA shall be the same

as the mput to SOOCI

The Emitter File Number (EFN) shall be retrieved from the Sorter
message and saved in SOAC1, the EOC Process 1 Analysis Réquest message
buffer, and in SOUPM, the upd.a’te message buffer. The Level 1 Search
routine (see E_mittér Classification 1 CSDD) shall then be called (with the
emitter file number in the X-register) in an attempt to classify this .emitter.

If there are no candidates (Level 1 Search return no. 1), processing shall
— continue at label SOO1f. If there are candidates (Level 1 Search return no. 2),
v a pomter to the candidate list in the Common Data Base shall be returned in
the X—reglster. This pointer shall be saved in the SOAC1 Analysis Request
message. Scan Test 1 (see Emitter Classification 1 CSDD) shall then be
called (w1th the emitter file number in the X-register) to determme if ar*alysm
is r_equlred If no analysis is required (Scan Test 1 return no. 1), the analyqs
wanted bit (SOAW) shall be cleared in the SOAC1 Analysis Request message
buffer and processing continues at SO084. If analysis is required (Scan Test
‘1 return no. 2), the SOAW bit shall be set and processing continues at SO0O8Y.

3.1.7.5.1 SOOB¢ - The pointer to the SOACl analysis request message
“bmfpr shall be laad‘,d into the X-register and control returned to the calling

routine {return no. 1 to SOUP - analysis wanted).
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3.1.7.5.2  S001f - The platform link pointer (EFPLNK) shall be
retrieved from the EF entry. If there is platform linkage (i.e. , EFPLNK

is not equal to the FFN)' the Delete Link Processing routiﬁe (DUMMY)
shall be called to remove the hnlfage The EXEC shall then be called to
output the uptate message. The return address on the stack shall be
incremented and control returned to the calling routine (re’furn no. 2 to

SOUP - no analysis wanted).

3. 1 7.6  Limit Te st (SOLT)

Subroutine SOLT shall be used to détermine if certain critical para-
meters (frequency; average PRI, and pulse width) of an emitter have changed
since the last 'update. TFREQ shall be retrieved from {he Sorter message.
The value the EF entry frequency (EFFREQ) shall be retrieved and subtracted
from TFREQ. If the absolute value of the difference is not less thé_,n the value <
of A FREQ, processing continues at label SOLT9. Otherwi.se, TPRIA and
TPRIB shall be r’e'trieve‘d from the Sorter message. The average of these
two PRI's shall be calculated. T‘he value of the EF entry avérage PRI
(EFAVPI) shall be retrieved and subtracted from the Sorter average. If the
absolute value of the difference is not less than the value of A PRI, processing
continues at label SOLT9., Otherwise, TPW shall be retrieved from the
‘Sorter message. The value of the EF entry pulse width (EFPW) shall be
retrieved and subtracted from TPW, If the absolute value of the difference
is not less than the value of PW, processing continues at label SOLTSO.
Otherwise, the emitter bas not changed significantly (with resbpect to frequency,
é.verage PRI, and pulse width) and the return address on the stack shall be

incremented so that return no. 2 (emitter within limits) is executed.

3.1.7.6.1 SOLT9 - A subroutine return shall be performed. Two returns

are possible:
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Return no. 1 shall be pcrfonned unless the 1eLu1n addless on the

stack has been iner emented

3.1.7.7  Load TAZ and TPAMP into EF Entry (SOLA)
SOLA shall be called with the following input:

_1) X-register COntams a pomtel to the SOI ter messacre op ~code o

WOI‘d

'2) B-register contains a pointer to the EF entry,

: The Sorte_;; niessaoe azimuth (TAZ) shall be retrieved‘ and sfoz*ed 1n -
_the EF entry as EFAZ. The Sorter message peak ampluude (TPAMP) shall
be retrieved and stored in the EF entr y as EFPA MP Control shall then be

returned to the calling routine.

3.1.7.8 Loé,d TFREQ, Aiferab”e TPRI, and TPW into EF Entry (SOLB)

- SOLB shall be called with the same input as SOLA (see 3.1.7. 7)
The Sorter message frequency (TFRFQ) shall be retrieved and stored : in the EF
entry as EFFREQ The Sorter message PRIA (TPRTA), and PRIB (TPRIB)
shall be r etrleved The average of the two values shall be computed and
| | stored in the EF entry as EFAVPL. The Sorter message pulse width (TPW) o
" shall be retrieved and stored in the EF entry as EFPW. COnLrol shall then be

" returned to the calhng routine,

3.1. 7 ' Update AZ Links (SOLA) o |
| SOLC shall be called with the same input as SOLA (see 3.1.7. "?)' The
Soi*termessag, azimuth (TAZ) shall be retrieved and compare c} t - the cur rent
azimuth value in the EF entry. If equal, control shall be returned to the Calhng
roatine, If»not'eciuaT SODAL sFaH be called (mth a pomter to the EF entry

e for tris e,zz,L er. '”‘hm Cf)‘f‘-I

. I RN b
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meséa@e azimuth (TAZ) in the A-r Oo"lstel") to 1nser’c this emitter into an

azimuth chain (or to create a new azzmuth cham if necessary) Contr 01 shall

o then be returned to the calling routine.

3,1.7.10 Delete Azimuth Links (SODAL) | .
SODAL shall be used to delete an emitter track from an azimuth '

chain, - The input shall be a pointer to Lhe EF entry in the B~register, The

emitter file number (EFN) shall be derived from the EF entry pointer by sub- . f

tracting the EF table base address and then dividing by 16. The fofward

anmuth link (EFLNK) and the backward azimuth link (E FBLNK) of the EF

' emry shall be exammed in order to select one of the following cases:

Case 1: Emitter is the "top" of an azimuth chain, i.e., the .
last emitter added to the chain. This shall be the case if
'EFLNK is equal to EFN, i.e., EFLNK points to itself.

Case 2: Emitter is the "bottom" of an azimuth chain, i.e.,

the first emitter added to the chain. This shall be the case
if EFLNK is not equal to EFN and EFBLNK is ‘eqm to EFN.

Case 3: Emltter is in the "middle' of an azimuth chain, i.e.,

- Heither first nor last,  This shall be the case if EFLNK

is not equal to EFN gz}_ti EFBLNK is not equal to EFN.
F;szure 1 shows an azzmuth chain of three emﬁter tr acks

3.1.7.10.1  Delete Azimuth Links Case 1 ("Top") - At Iabel SODA?2,

EFBLNK of the EF entry shall be retrievéd and saved temporarily (on stack).

Then EFBILNK shali bs set to EFN to perform Lhe deletion in !De

direction. Then, the ammLth link table (AZ) shall be searchnd sequbnhally

{for an entry which has an azimuth link (AZLNK) equal to E}FNf Once found, the

. _, P T I 4N THTIRT
rom stack) 2 omparad to EFN..

nackwarg!
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"orward' direction shall consist of clearing the active bit in the azimuth
link table entry (A7ACT)' If not equal, the azimuth chain consists of more
than a single emitter and the deletion in the "forward" direction shall

consist of set‘mg the azimuth link pointer in the azimuth link table entry

_(A7LNK) to the old value of EI*BLNK Control is then retm ned to the

calling r ouune

3.1.7.10.2  Delete Azimuth Links Case 2 ("Bottom') - At label SODAS,
EFLNK of the EF entry shall be retrieved and saved temporarily. Then

EFLNK shall be set to EFN. Then the emitter file number tempbrarily saved
shall be retrieved and converted into an EF entry address (by calling sub-
routine SOGET - see 3.1.2.1). EFBLNK for this EF entry shall be set to the

temporar 11y saved EFN Control is then returned to the calhng routine,

3,1.7.10.3 Delete Azimuth Links Case 3 ("Middle") - At label SODAS,

'EFLNK and EFBLNK of the EF entry shall be temporarily saved on the stack

(for brevity, the values shall be called TEMPI and TEMP2, respectively.
EFLNK and EFBLNK shall then be set to the emitter file number to initialize

the azimuth links for this EF entry. TEMP1 shall then be converted into an

EF entry address by calling SOGET (with TEMP1 in the A—recr“ister) Then
EFBLNK for thls EF entry shall be set to TEMP2. TEMP2 shall then be
converted into an EF entry address by calhnsjr SOGET (mth TEMP?2 in the

A-r eglster). Then EFLNK for this EF entry shall be set to TEMP1. The above
| 'operati ons result in the emitter track being deleted from the azimuth chain by

making the azimuth-linked emitters "on either side" point to each other.

Control is then returned to the calling routine.

3.1.7.11 Imsert Azmmth Links (SOIAL)

SOIAL snall be called to insert an emitier ’crack into an az imuth chﬂm

s

1o TRTY e d e
I S SR Y

@

. ey~ L 0 P ~hem I YA T +
none exists, The input shall be 2 p-:ﬂj’.-tc—f i

in the B-register and the value of irack azimiuth (1 . 7)) from the Sorter

CWELLETM FRINTED IN ULC A A
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message in the A Are@istei’ The emitter file number (EFN) shall be

derived from the EF enhy pomtel by subwacnnv the EF table b? se address
and then dividing by 16. A pointer to an Azimuth Link Table ently (AZ entry)

~ shall be calculated by adding the value of TAZ to the base address of the AZ
table. - The active bit (AZACT) shall be letrievcd from the AZ entry. If

AZACT is set, an azimuth chain already exists for this angle cell and pro--
cessing continues at SOIA& If AZACT is zero, no chain exists for this angle

cell, To start the chain, the, AZACT for tl_ns AZ entry shall be set ’co 1 and

~AZLNK set to the value of EFN. Processing continues at SIOA9.

3.1.7.11.1 SOIAS - At Iabel SOIAS, the insertion of an emitter track mto

‘an existing aznnuth chain is performed. The current value of the azimuth

link (AZLNK) of the A_Z entry shall be saved temporarily (TEMP). AZLNK

. shall then be set to'thé value of EFN and the backward azimuth link (E FBLNK) -

of the EF entry set to’ the value of TEMP. TEMP (whlch is an enntuer flle
number) shall be converted into an EF entry address by calling SOGET (Wlth
the value of TEMP in the A-register). Then the forward azimuth link

k(EFLNK) of this second EF entry shall be set to the value of the emitter file
number computed at the start of SOJAL. Processing continues at SOIAS.

©3.1.7.11.2  SOIA9 - Control shall be returned to the calling routine.

3.1.8 Multi-Frequency Flag Message Processing (SOMFF)
| SOMFF shall be called by SODR to process Sorter Multi-Fr bouency

 Flag messages (Op-Code = X'92"). - SOGET shall 1mmema‘tply be called to

- convert the Sorter File Number (which was passed in the A-register) :Lnto

the address of an Ezr_:iv_tter Track File entry (EF entr 31‘. Thig poinf‘e shall
be returned by SOGET in the B-register. The Multi- Frequency bit (EFMF)
shall be retrieved from the EF entry. If EFMF is already set, control
shall be s nt to SONAX (see 3.1,3.2) to return control to the Sorter mesag
griver, J;r-«‘ﬁ: EFIF shall be set in the '3 F entry angd con 01?“‘: to

SOC1E (see 3.1.3) to output a Sorter Insirumentation message.
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| 3.1.9 Inactive File Alert Processing (SODEL)

SODEL shall be called by SODR to process Sorter Inactive File
Alerts (Op-Code = X'87'). The Sorter File Number (SFN) which is passed
to SODEL in the A-register shall be saved as SOSFN in both SOUPM and
SOSDF. SOUPM shall be a message buffer Whiéh has the Update Message to
RMP format (see Figure 7). SOSDF shall be a message buffer Whlch has the
Dolete Track File Message to Sorter format (see Figure 4). SOGET shall then
be called to convelt SFN into the address of an Emitter Tr ack File entry (EF
ently). This po:mter shall be returned by SOGET in the B-register. The
platform link field shall be retrieved from the EF entry and the emitter checked
fof platform linkage. If the emitter is not linked, processing continues at
SOD5@. If it is linked, the Delete Link Processing routine (DUMMY) shall
be cglled, with the pointer to the EF entry in the B-register.

3.1.9.1 SOD5§ | |

SOIE, the Initialize EF entry subroutine shall be called to remove
the old data from the EF entry. The EXEC shall then be called to output
the Delete Track File Message stored in SOSDF and called again to output
the deletion information stored in SOUPM to thé RMP. Control shall then

~ be transferred to label SONAX (see 3.1.3. 2) to return control back to the

driver (No analysis return).

3.1.9.2  Delete Link Processing ; »
This shall be a dummy routine in the priority 1 SC operational

sof».ware

3.1.9.3 Initialize EF Entry (SOIE)

SOIE shall be called to restore an EF entry to its initial (inactive)

B-register. The Emitter File Number (EFN) shall be calculated from the
EY entry address by subiract ng ihe £F izble hase zddress and Sividing the
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‘differeilce by 16. Tben all 16 words of the F‘F entzy bha]l be set to zero and

the foUovnng sequence executed
1. The scan perlod (EFSPRD) shau be set to X'FF'
2. The 871muth ouahty factor (EFQA7) shall be set to 1.

3. The synthetic value of pulse offset between correlated puise
' trams (FFOSE‘I‘) shall be set to '7

4, The PRI stagger level (EFSTAG) shall be set to 1.

: 5 1he forward az1muth hnk (EFLNK) shall be Set to EFN
| 6 The backward ammuth link (hBLNK) shall be set to EFN.
- _7‘;F"'The agﬂe link (EFALNK) shall be set to EFN
8.> The correlated link (EFCLNK) shall be set to EFN.
| “% o 9. The mode hnk (EMLNK) shall be set to EFN.
‘ o ;j S 10 | The scan sta’fe indicator (z,FSTND) shall be setto 1.

- 11, The platform lmk (EFPLNK) shaH be set to EFN

'"Control shaﬂ then™ be retur'n“e"d to'thé" ca‘lhng‘*romméf‘ -

3.1.10 New Flﬁit’cer Processing 1 (SONE1)
o - SONE1 shall perform the following funcuons .
(a) Calculate the address (EFP) of the ETF entry to be actlvated .
by th NE Alert message from the signal sorter.

(b) - SLOLE the emitter parameters from the NE Alezt message at

S k'thc de31gnated location in the ETF.

()  Activate LI e designated ETF entry.
(d) Link the designa ced TF entry to other entfies at the same aZimuth.
! S {e) C’>1m¥? te the average e PRI of the emitter and store f‘ze \feToe
. - (EFAVPD "T: the desionated ETF iocation,

TICESY VELLUM FRINTED IN ULSA, f?’i




3 1 10 -~continued-

-y

7
3 A £ SR NP TR T RT3 A L 158 e e AR
SR, s e s RS 2

CODE IDEKRT KO, | SPEC KO,

RAYTHEON COMPANY o o
LEXIKGTON, MASS. 02173 439956 SHEET REV
EXINGTON, KASS. 02 29 oF 12 |R

TR TR A SR | T e A

() Determine the validity of the EFAVPI value,

.~ (g)  Pass an analysis request message for deinterleaving to the

Sorter message driver (SODR).

The logic flow for New Emitter P;oces sing 1 shall be as shown in

Secuon.?» 2. 10

A subroutine call shall be made to NE Processing 1 (SONFI) with a.

pomter to the flrst word of the NE Alert message contained in the X-register.

The A-register shall contain the emitter file number (EFN) in the least signi-

ficant byte.

SONFI shall 1mmedlately call subroutme SOGET which shall compute

. the address of the emltter track file (ETF) entry and shall return it in the

B~ reglster as EFP. ‘SONEI shall then set the EFACT bit to 1nd1cate that the

ETF entry is acuve

The emitter parameters in the NE Alert message shall be stored in the |
ETF entry pointed to by the B-register. SONE1 shall store TA, TCW, TQPRI, |

' TQPW, TQF, and TQAZ directly into EFA, EFCW, EFQPRI, EFQPW, EFQF,

and EFQAZ respectively. ' SONE1 shall call SOLA to store TAZ and TPAMP
into EFAZ and E’FlPAMP respéctively. SONEI shall call SGLB to stdre TPW,
TFREQ, and AVTPRI = LA S TPRIR into EFPW, EFFREQ, and |
EFAVPI respectively. N

The azimuth h?lss EFLNK and EFBLNK ghall be checked to link the

designated ETF entry to other entries s at the same azimuth (if any) by calling

' SOIAL.
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PRI Test 1 (SOPTI) shall be called by SONEI to assess the Vahauy
of tne average PRI value (EFAVPI). SONE1 shall test the return from
SOPT1 to determine if deinterleaving should be requested. If deinterleaving

is not requzred, SONE1 shall reset the analysis wanted (SOAW) and the deinter-

~ leaving request /bODI) bits to zero in the analysis request message (see

Figure 2 for format). If deinterleaving is required, SONE1 shall reset SOAW

to zero and shall set SODI to one. (When deinterleaving is implemented, AW
will be set to one at this point). In either case SONEI shall store the EFN

- in the analysis request message. SONE1 shall load the address of the analyms '

request message into the X-register and shall return to the sorter mesgage

‘driver (SODR).

'3 1 10. 1 PRI Test 1

The logic flow for PRI Test 1 (SOPT1) shall be as shown in 3 2.10. 1,

‘A subroutine call shall be made to SOPT1 with the address of the ETF entry
(EFP) in the B~i~e_giSter SOPT1 shall establish a local data area to store

PARAM, N, and QVAL in consectutive locations. SOPT1 shall set PARAM

._’equal to the value of EFAVPI (EFP). PARAM shall then be left shifted to

place the most 81g1n1f1cant bit of the data field in the data f1e1d in the sign

position. QVAL shall be set equal to QPRI (EFP) and M shall be set equal to
13. ' ' '

SOPT1 shall call parameter quality test (SOQUT) wi th a pomter in
’che X-register to PARAM SOQUT shall return with an indication of good

‘quality (GDQ) contained in the A-register. The value of GDQ shall be Stqred
in the PRI validity bit EFPIV (EFP). |

GDQ shall be tested for zero (bad quality) and if zero, the return

address shall be incremented by one to provide an analysis request return.

X3 15 e2gual to one, 2 normal return shall be made signifis

BN LTS L N YA (5 S P 3 B T LIS eSS F1L S e ST AT AN T R S
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3.1.10.1.1  Parameter Quality Test - The logic flow for parameter quality

test (SOQUT) shall be as shown in 3,2.10.1. 1. A subroutine call shall be
made to SOQUT with a pointer in the X-register to the paranieter value |
(PARAM). M and QVAL shall be stored in consectutive locations following
PARAM.

The value of PARAM shall be tested for. sign. If PARAM is non-
negative (sign bit is zero), then M shall be decremented by one. If M >4,
PARAM shall be left shifted by one and tested again. This operation shall
determine the number of significant bits in PARAM. If M >4, QVAL shall
be tested for < 2 If QVAL <2, the good quality bit (GDQ) shall be set to one.
If QVAL>2 GDQ shall be reset to zero

If PARAM is found to be negative and M > 4, then QVAL shall be
—P compared to M-2. If QVAL < M-2, GDQ shall be set to one. If QVAL < M-2,
‘ GDQ shall be reset to zero. |

The value of GDQ shall be placed in the A-register and a return shall

be made to the calling routine.

3.1.11 Sorter Instrumentation (SOINS)
SOINS shall be called to process the following Sorter messages:
X'82' Cam File Dump
X'83' AOA Readout
X'86" Error Alert ' ‘

X'8D' Bus Hung

X'8E' Watchdong Timer
X'9f" NPDW Message
X'91' Memory Dump
};;937' RIT Status

Etedeyest for SOCFC. See 3.1.3.
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3.2  'SUBPROGRAM FLOW DIAGRAMS
. The logic flow for all routines comprising this subprogram is shown in
the following flow diagrams. The flow diagrams are labeled so as to corre-
spond to paragraph 3. 1. ‘Tha,’c is, flow diagram 3.2. 9 is described in
paragraph 3. 1.9. Data extraction points for instrumentation are shown as

comment blocks with the text ”DP_ ",
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3.3 COMPUTER SUBPROGRAM ENVIRONMENT

33 1 Tables

3.3.1.1 Sorter Message Driver Tables - Sorter Message Processing

Table (SOMPT).

Purpose and Type - Fixed Length Table containing the addresses

of the subroutines called to process an Sorter-to-SC message.

Size and Indexing Procedure - 2§ entries of one 16-bit word. All

entries shall be referenced by indexed displacement from the start of the
table. |

Entry Format -

15 0
‘ Routine Addr

LRI AR T T ke

Field Description Units | LSB
Routine Address of an Sorter N/A N/A
Addr Message Processing
Routine '
o S A
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3.3.2 Variables
3.3. 2; 1  Sorter Message Driver Variables -

None.

3.3.2.2 Throttle Alert Processing Variables -

None.

3.3.2.3 Confirm File Creation Processing Variables -

SOCFC shall generate a Sorter Instrumentation message. The
message data shall be stored in SOMSG. The format of SOMSG is shown in
Figure 5. .

3.3.2.4 System Management 1 Variables -
SOSM1 shall generate a System Management 1 message. The
message data shall be stored in SOMSG. The format of SOMSG is shown in

Figure 6.

3.3.2.5 Long Pulse Processing Variables -
SOLP shall generate a Sorter Instrumentation message (SOMSG).

See Figure 5.

3.3.2.6 ALR-50 Processing Variables -
SOALR shall generate a Sorter Instrumentation message (SOMSG).

See Figure 5.

3.3.2.7 Update Processing Variables -

3.3.2.7.1 Classification Message Buffer - NOFA1 processing shall condi-

tionally generate a Classification Message., The message data shall be stored

in SOCLM,

The format of SOCLM fs shown in Figure 3.
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3.3.2.7.2 - NOFA2 Process 1 Analysis Request Message Buffer - SON21 shall

conditionally generate an Analysis Request message. The message data shall
be stored in SOA21 (with SORMC=3). The format of SOA21 is shown in Figure

2.

3.3.2.7.3 EOC Process 1 Analysis Request Message Buffer - SOOC1 shall

condi,tionally genei‘ate an Analysis Request message. The message data shall
be stored in SOAC1 (with SORMC=b5). The format of SOAC1 is shown in

Figure 2.

3.3.2.7.4 EOC Process 1 Update Message Buffer - EOC1 shall conditionally

- generate an Update message. The message data shall be stored in SOUPM.

The format of SOUPM is shown in Figure 7.

3.3.2.8 MFF Processing Variables

None.
3.3.2.9 Deletion Processing Variables

3.3.2.9.1 Update Message - SODEL shall generate an Update message. The

upda,te message shall be used to notify the Resource Management Processor of

| the deletion action. The message data shall be stored in SOUPM. The format

is shown in Figure 7.

3.3.2.9.2 Delete Track File Message (to Sorter) - SODEL shall generate

a Delete Track File Message to be sent to the Sorter in response to a Sorter
Inactive File Alert. The m essage data shall be stored in SOSDF, The format

is shown in Figure 4.

3.3.2.10 New Emitter Processing 1 Variables

SONET are shown in Table 1.

-

isnl Fre awg T PRI
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3.3.2.11  Sorter Instrumentation Variables |
SOINS shall generate a Sorter Instrumentation message. The
message data shall be stored in SOMSG. The format of SOMSG is shown in

Figure 5.

- 3.3.3 Constants

There shall be no local constants associated with the Sorter Messaoe

Functional Group.

3.3.4 Flags
There shall be no local ﬂags associated with the Sorter Message

Functlonal Group.

3.3.5 Indices

The emitter file number (EFN) shall be 2an index that is used through-

out the Sorter Message Functional Group. It shall be used to access an
entry in the Emitter Track File (EF). EFN shall assume the following range
of values: _ |

giEFNélwz

3.3.5.1 Sorter Message Driver Indices
Sorter Message Processing Table Index
a. Index Name. I (Nota symbolic label)

b. Purpose. The index shall be used to fetch a Sorter message
processor routine address from table SOMPT. I shall assume
the following range of values: ' ‘

g<1< X113
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3.3.6 Common Data Base References

The following items in the common data base shall be referenced

by the routines in the Sorter Message Functional Group:

EF Emitter Track File
A7 Azimuth Link Table
CL (Candidate List

3.4 INPUT/OUTPUT FORMATS

The format of all Softer to SC .(input) messages shall be as specified
in the System Controller-Sorter 1CD, 53959-JK-1002. Output message formats
shall be as spécified in the Executive CSDD. The format of instrumentation
data output shall be as specified in the ﬁlfzif_éff;%{tfégﬁ‘qgif,’(;»sp‘p_,, 53959-GT.-0759.

L 3.5 SYSTEM LIBRARY SUBROUTINES v
There shall be no system library subroutines required by the Sorter

Message Functional Group.

3.6 CONDITIONS FOR INITIALIZATION ,
This subprogram shall have unconditional entry and shall require

no special initialization procedure.

3.7 SUBPROGRAM LIMITATIONS
The Sorter Message Functional Group shall have the following

limitations:

1. SODR shall retrieve the op-code from the Sorter message and
verify that it is a valid code. If not valid, an error alert message

shall be sent to Instrumentation.

2. SOCFC, SOLP, SCALR, SOINS, and SOSM1 shall copy N words
of data from the Sorter messzge into a message buffer (SOWMSG).
If N is greater than 15 (a Sorter error condition), N shall be set

| ’ to 15 and processing shall continue normally.
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3.7 ~-continued-

3. In SONEI1, the PRI test 1 (SOPT1), shall assume that the PRI

value contains 14 bits, right justified in one 16 bit word.

3.8 INTERFACE DESCRIPTION
The Sorter Message Processing Driver (SODR) shall be called by

the EXEC. It shall then call one of the Sorter Message Processing Routines

(SOTHR, SOCFC, etc.). The routines called by each Sorter Message pro-

cessor are shown in the following interface diagrams. Instrumentation shall

be called as required for data extraction and is not shown on the diagrams.

Calls to the Executive function to output messages are 21so not shown.
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Figure 2a.

Analysis Request Message
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"CODE IDERT KO. | SPEC HO. T 1
5@’? ;‘ RAYTHEON COMPANY 40 6
Ay \ < 09 e SHEET | 7T 1
e % LEXINGTON, MAVS,. 02173 Tt 9 5 62 or 72 |REV
_Field Description Units | LSB
' SOMNO Executive Message No. (—TBD) N/A 1
SOMNW Numbel of words in message (= 3) N/A 1
SORMC Return module code (= one of following: N/A | N/A
X'@3' NOFA2 Proc 2
X'@5t EOC Proc 2)
SOEFN Emitter File No. (0<SOEFN £127) N/A 1
SOPTR Pointer to Candidate List (= @ if SORMC
= X'¢3") N/A | N/A
SOAW Analysis Wanted Code
(f = No Anal, 1= Anal) N/A | N/A
| soDI Deinterleaving Analysis Request
(# = None, 1 = Do Deinterleaving) N/A | N/A
SOSA Scan Analysis Request
(# = None, 1= Do Scan Anal) N/A | N/A

Figure 2b. Analysis Request Message
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Figure 3a. Classification Message (to CP)
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CODE IBENT KO,

e S e S e s e e e g

SPEC NO.

RAYTHEON COMPANY
LEXINGTON, MASS. 02173 49 956

SHEET

64 oF 72 }REY

o e

Field Description UlﬁtS‘ LSB
SOMNO ™ Message Number (= TBD) | N/A 1
SOMNW ‘Number of words in message (= 1) N/A 1
SOEFN Emitter file number (< SOEFN<127) N/A 1

Figure 3b. Classification Message (to CP)
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Figure 4a. Delete Track File Message (fo Sorter)
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RAYTHEON COMPARNY

LEXINGTOR, MASS. 02173 49956

A B AT A “ 2ot e

Fieid Descript_ion Units | LSB
SOMNO Message Number (% TBD) N/A | 1
SOMNW Number of words in message (= 1) N/A 1
SODCD ' SC-to Sorter Deletion Message Op-code .

(= x11") N/A | N/A
SOSFN | Sorter file no. (F<.SOSFN < 127) N/A 1

Figure 4b. Delete Track File Message (to Sorter)
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3 : ‘CGDE IDENT MO. | SPEC RO,

s p g ‘ RAYTHEON COMPANY
E_{ E% ‘ﬁ“% E L TA*’C% Eé LEXINGTON, MASS. 02173 45856 SHEET
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Figure 5a. Sorter Instrumentation Message Format




CODE IDERT NO. | SPEC MO.
RAYTHEON COM PANY

RS e A a0 VISR £ BT -_-A—.-.w‘guu TR s Y e TGS T AN o e Rt BT L e R

' 210K SHEE
LEXINGTON, MASS. 02173 433856 68Ho-r 772 REV

e amn

Field N Description : Units |LSB
SOMNO Message Number (= TBD) : N/A 1
SONW Number of words in message N/A 1
SOD1 Sorter Message Word 1 (Op-Code, ete.) N/A | N/A
sop2 " " "2 N/A | N/A
SOD3 " " "3 N/A | N/A
SOD4 meoo g N/A | N/A
SOD5 " tooom 5 N/A | N/A
SOD6 ’ " " " 6 N/A |N/A
SOD7 " om0 N/A |N/A
SOD8 " mooonmo g N/A | N/A
SOD9 " mooong N/A | N/A

fsopo |0 N/A|N/A

Figure 5b. Sorter Instrumentation Message Format
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Figure 6a.

Systermn Management I Message (to RMP)
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YLExmi:): Atis:. 1:? Y 49956 7OS”§:T72 REV

Field I;r;;cz"iption - Units | L.SB

SOMNO Message Number (= TBD) N/A 1
SONW - Number of words in message N/A | N/A
SOS1 Sorter Message Word 1 (Op-Code, ete.) N/A | N/A
SOS2 " oo "2 N/A | N/A
SOS3 " "3 N/A | N/A
S0s4 " " "4 N/A | N/A
SOS5 " " "5 N/A | N/A
SOS6 " " "6 N/A | N/A
1 SOST. n " A N/A | N/A
SOS8 " " "8 N/A | N/A
SOS9 : " " "9 N/A | N/A

SOS10 " " " 10 ' N/A | N/A ¢

Figure 6b. System Management 1 Message (to RMP)
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CODE IDENT NO. | SPEC NO.
RAYTHEON COMPANY

AGGHEA SHEET
LEXINGTOR, MASS. 02173 o HE REV
71 oF 12
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Figure 7Ta. Update Message (to RM)
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RAYTHEON COMPANY

‘% LEXIRGTON, KASS. 02173

SFEC KO,

53859-GT-0755

SHEET

T2ar 12

REV

Field

Description

Units

LSB

|

SOSFN

SOMNO

SOMNW

Message Number (= TBD)
Number of words in message (= 1)

Sorter File No. (8 <SOSFN < 127)

N/A
N/A

- N/A

Figure 7Th. Update Message (to RMP)
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