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IDENTIFICATION 

This document specifies the implementation of the Signal Sorter 

Message Processing Functional Group (SOFG) of the SC Operational Software 

resident in the Classification 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 (SS).    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'84'-, the Throttle Alert 

message. 

1.2.3 Confirm File Creation Processing 

SOCFC shall process SS Message Op-Code Xr85', the Confirm File 

Creation message. 

1.2.4 -   System Management 1 Processing 

SOSMl shall process the following SS Message Op-Codes: 

X'89f IB less than 1/4 full 

X'8A' IB greater than 3/4 full 

Xf8B? Files full    ■ 

s\ ot     i lin.iiLie j.j.J; ii 

1.2.5       Long Pulse Messages 

ROT.p   c,h; -Of--a   Or Ö   -^    (.'0    .      L:J£J    .'.j!J:iU    i-'.-_■. t.y 
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1. 2. 6      ALR-50 Messages 

SOALR shall process SS Message Op-Code X'8F', the ALR-50 

message. 

1,2.7      Update Processing 

SOUP shall process SS Message Op-Code Xf80', the PTDW 

message. 

1-2-8      MFF Processing 

SOMFF shall process SS Message Op-Code Xf92', 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 

SONEl shall process SS Message Op-Code Xf8", the New Emitter 

Alert message. 

1.2.11 Sorter Instrumentation 

SOINS shall process the following SS Message Op-Codes: 

X'821 Cam File Dump 

X!83r AOA Readout 

X?86* Error Alert 

Xf8D' Bus Hung 

X'£Ef Watchdog Timer 

Xs90' NPDW Message 

XT91' Memory Dump 

A   t>ö     j3i l   DLäLUS 

"A" 
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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 Integrated 

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

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

(Number 061290529),   (date Uune 1976),   (classification U). 

\G$ 2. 1.1      Applicable CPPS Paragraphs 

Sorter Message Driver 

Throttle Alert    * 

File Creation 

System Management 1 

Long Pulse 

ALR-50 

Update Processing 

MFF Processing 

Deletion Processing 

NE Processing 1 

Sorter Instrumentation 

Not specified explicitly 

3.3.2.1.2.5 

Not specified explicitly 
TT rt rt 

3.3.2.1.2.1.3 

3.3.2.3 

3.3.2.1.2.2 

3.3.2.1.2.4 

3.3.2.1.2.3 

3.3.2.1.2.1 

3.2.4,3 

A 
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2.2 COMPUTER PROGRAM DESIGN SPECIFICATION 

Computer Program Design Specification for the Integrated Electronic 

Warfare System JIEWS) Advanced Development Model (ADM) Program (U), 

Raytheon Company,'.-Electromagnetic Systems Division,  (Number 53959-GT- 

0750),  (date TBD),  (classification U). 

2.3 DATA BASE DESIGN DOCUMENT 

The Common Data Base Design Document, System Controller Unit, 

LEWS, ADM, document No. 53959-GT-0751, shall apply to this subprogram. 

2.4 MISCELLANEOUS DOCUMENTS 

The following documents shall apply to this subprogram: 

Document No. 

53959-GT-0756 

53959rJK-l002 

TBD 

53959-GT-0759 

WS-8506 
Revision 1, 
1 November 1971 

Document Title 

Computer Subprogram Design Document, 
Executive, IEWS 

Interface Control Document, System 
Controller-Sorter 

Computer Subprogram Design Document, 
Emitter Classification 1, IEWS 

Computer Subprogram Design Document, 
Data Extraction, IEWS '2~ ' 

Requirements for Digital Computer 
Program Documentation 

JO ::-,49 C'j'-i~ (:"'6?'> VTLUJK    FRONTED !" U.SA. 
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3.0 REQUIREMENTS 

3.1 SUBPROGRAM DETAILED DESCRIPTION 

^• 1 • 1      Signal Sorter Message Processing (SODR) 

SODR shall be the driver routine of the SS Message Processing 

Functional Group.   The EXEC shall pass to SODR a pointer to the SS 

Message Flag word in the X-register.   SODR shall increment the pointer and 

then use it to retrieve the op-code, from the left byte of word 0 of the message. 

X'80' 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 0-i -X'13\   If i is out of range, control shall be trans- 

ferred to label SOD80 where an instrumentation message shall be sent to the 

EXEC and a subroutine return performed to return control to the EXEC.   If 

i is 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 Message processing routines, whose list of symbolic names 

constitute SOMPT.   All of the message processing routines 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 shall be returned to the Sorter Message Driver.   If the message 

■ processing routine (e. g., New Emitter Processing 1) has returned to the 

driver via the first return,  the Executive rn.essa.ge function shall be called to 

output the analysis request message (label SOD90)" and then 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 

(ü'CEl VELLUM    •■■ ID ;u A 
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to the EXEC in the X~register.   If the message processing routine has 

returned via the second return, control shall be immediately returned to the 

EXEC via a subroutine return. 

3.1.2      Throttle Alert Processing (SOTHR) 

SOTHR shall be called by SODR to process Sorter Throttle Alert 

messages (Op-Code = X'84' ).   Subroutine SÖGET shall be immediately called 

to convert the Sorter File Number (SFN) into the address of a Emitter Track 

File entry (EF entry).    The Throttle bit (EFTH) shall be set in the EF entry. 

The Throttle File Number (TFN) shall be retrieved from the Sorter message 

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

also be retrieved from the message and stored in the EF entry.   Control shall 

be transferred to label SONAX (see 3. 1. 3. 2) to return to the driver (Return 2 - 

No Analysis Request). 

3.1. 2. 1      Convert Emitter File Number to EF Entry Address (SÖGET) - 

Subroutine SÖGET shall be passed the emitter file number in the 

right byte of the A-register.'■.■The left byte shall be zeroed out and the 

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 

entry address,  shall be returned in the B-register to the calling routine. 

< 

3.1.3       Confirm File Creation Processing (SOCFC) 

■ ■;   SOCFC shall be called by SODR to process Sorter Confirm Pile 

Creation messages (Op~code = Xf85').    SOMSG, a sorter instrumentation 

message buffer, (see Figure 5) shall be used to store the sorter message data. 

At SOC10 the message number (SOMNO) shall be set to 5.    SODR shall 

pass to SOCFC a pointer to the Sorter Message Op-Code word in 

the X-register,:   Thi; '1 be decremented and used to retrieve 
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the sorter message word count from the flag word.   The word count in 

SOMSG shall be set to the value of sorter word count +1 and a pointer 

to the next available word in SOMSG (word 3) shall be loaded into the 

B~register and processing continues at SOC50. 

3.1.3.1      SOC50 

The data from the Sorter message shall be copied into the SOMSCT 

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

continues at SONAX. 

—> 

3.1.3.2      SONAX 

\A jump toSÖNAX sh^all be exej^ted whene^  ""' 

processing routine executes the second return back to the driver (no analysis 

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

returned to the driver. 

3.1.4      System Management 1 (SOSMl) 

SOSMl shall be called to process the following Sorter messages: 

X'89' IB less than 1/4 full 

X!8Af IB greater than 3/4 full 

Xf8B' Piles full 

X'8C' Throttle files full 

The message number,  SOMNO,  shall be set to 6 in SOMSG. 

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

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

Executive message "function shall then be called to output the message and 

control shall be returned to the driver via a'no-analysis return. 

::.'f-S; VFLLliK    rrtiNTED l.fJ U.E.A. 
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3.1.5      Long Pulse Processing (SOLP) 

SOLP shall be called by SODR to process Sorter Long Pulse 

Parameter messages (Op-Code = X^').   The name SOLP is simply a 

synonym for SOCFC.   See 3.1.3. 

3. 1. 6      ALR-50 Processing (SOALR) 

SOALR shall be called by SODR to process Sorter ALR-50 messages 

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

See 3.1.3. 

..    , .   ,.     „ ,   -    ..--.   -; =       f ;•■   M 



'W 

w^ 
DAYT IE 

R AY THE ON   COMPANY 

LEXINGTON, MASS. 02173 

CODE IDENT NO. 

49956 
SPEC HO. 

SHEET 

11 of(2 REV 

■3.1.7      Update Processing (SOUP) 

SOUP shall be called by SODR to process Sorter Pulse Train Des- 

criptor Word (PTDW)messages (Op-Code = X'80f).   This routine shall be 

passed a pointer to the Sorter Message Op-Code word in the X-register and 

the Sorter File Number (SFN^in the A-register.   SÖGET shall be immediately 

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

address.   SÖGET shall return the 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 transferred 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 

shall be transferred to SONAX for both SONA1 returns (Emitter not within 

limits and emitter within limits).    If EFID is the NOFA2 code, the NOFA2 

processing 1 routine (SON21) shall be called.    If SON21 performs an analysis 

request return, the X-register shall contain a pointer to the analysis request 

message and control shall be transferred to SOU99.   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 X-register shall contain a pointer to the analysis request message 

and control shall be transferred to SOU99.   Otbe^ ; 

]§ent]to SONAX. 

3.1.7.1 SOU99 

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

driver.   Note that this exit shall result in an analysis request return to 

SODR being performed. 

3.1.7.2 NOFA1 Processing (SONA1) 

SONA1 shall be called to process Sorter PTDW's on NOFA1 classified 
*-''öl, • < :.    SONA1 shall be passed as input: 

4- 

'-r* ; vs.s e"t.« t- A"" 
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3.1.7.2   -continued- - 

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 if any of the critical 

track parameters have changed significantly (Frequency, PRI, and Pulse 

Width).   The input to SOLT shall be the same as the input to SONA1.   If 

SOLT performs a Not-within-limits return (return no.  1), processing shall 

continue at SONA5.   Otherwise, the return-to-SOUP address on the stack shall 

be incremented (in anticipation of performing an "Emitter is within limits" 

return - return no. 2).    Processing shall then continue at SONA8. 

3.1.7.2.1      SONA5 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 SÖNA1. 

After SOLB returns, the Emitter File Number shall be retrieved from the 

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

has 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 SONA8. • 

3.1. 7. 2. 2      SONA8 - SOLC (Update Azimuth Links) shall be called to update 

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

to transfer the Sorter message azimuth (TAZ) and peak amplitude (TPAMP) 

into the EF entry.   The input to SOLC and SOLA shall be the same as for 

SONA1.    Control shall then be returned to the calling routine.    Note that 

either one of two returns shall be possible: 

1) Emitter is within limits, or 

2) Emitter is not within limits. 
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3.1.7.3      NOFA2 Process 1 (SON21) 

SON21 shall be called by SOUP if the identification code of the 

emitter being updated is NOFA2.   SON21 shall be paa.sed 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. 

NO FA 1 processing (SONA1) shall be immediately called.   If SONA1 

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

SON2X.   Otherwise, the peak amplitude value (TPAMP) shall be retrieved 

from the Sorter message and compared against the value of AT>   If TPAMP 

is the greater, processing continues at SON2X.   Otherwise, the return 

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

no. 2) is performed 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 (SOOC1) 

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

emitter being updated is not unclassified, 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. 

?t:.'C5- vriivy.  'K.'NTT:; it; V.Z.K A 
! 
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3.1.7.5      -continued- 

SOLB shall be immediately called to transfer the Sorter message 

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

TPRIB/2) into the EF entry.   SOLC shall then be called to update the 

azimuth links for the emitter, if necessary.   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 input to SOOC1. 

The Emitter File Number (EFN) shall be retrieved from the Sorter 

message and saved in SOAC1, the EOC Process 1 Analysis Request message 

buffer, and in SOUPM, the update message buffer.   The Level 1 Search 

routine (see Emitter 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 SOO10.   If there are candidates (Level 1 Search return no. 2), 

a pointer to the candidate list in the Common Data Base shall be returned in 

the X-register.   This pointer shall be saved in the SOAC1 Analysis Request 

message.   Scan Test 1 (see Emitter Classification 1 CSDD) shall then be 

called   (with the emitter file number in the X-register) to determine if analysis 

is required.    If no analysis is required (Scan Test 1 return no.  1), the analysis 

wanted bit (SOAW) shall be cleared in the SOAC1 Analysis Request message 

buffer and processing continues at SOO80.   If analysis is required (Scan Test 

1 return no. 2), the SOAW bit shall be set and processing continues at SOO80. 

3- 1- 7. 5. 1      SOO80 -   The pointer to the SOAC1 analysis request message 

buffer shall be loaded into the X-register and control returned to the calling 

routine (return no.   1 to SOUP - analysis wanted). 

*«-;*:■??■$ !SV"A r 
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3. 1. 7. 5. 2      SOQ10 -   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 EFN), the Delete Link   Processing routine (DUMMY) 

shall be called to remove the linkage.   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 (return no. 2 to 

SOUP - no analysis wanted). 

3.1.7.6      Limit Test (SOLT) 

Subroutine SOLT shall be used to determine 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 the 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 than the value 

of A FREQ, processing continues at label SOLT9.   Otherwise, TPRIA and 

TPRIB shall be retrieved from the Sorter message.   The average of these 

two PRI's shall be calculated.   The value of the EF entry average 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 SOLT9. 

Otherwise, the emitter has not changed significantly (with respect to frequency, 

average 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: 

1) Emitter is not within limits. 

2) Emitter is within limits 
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Return no.  1 shall be performed unless the return address on the        . 

stack has been incremented. 

3.1. 7. 7      Load TAZ and TPAMP into EF .".Entry, (SOLA) 

SOLA shall be called with the following input: 

1) X-register contains a pointer to the Sorter message op-code 

word. 

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

The Sorter message azimuth (TAZ) shall be retrieved and stored in 

the EF entry as EFAZ.   The Sorter message'peak amplitude (TPAMP) shall 

be retrieved and stored in the EF entry as EFPAMP.   Control shall then be 

returned to the calling routine. 

3.1. 7. 8      Load TFREQ, Average 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 (TFREQ) shall be retrieved and stored in the EF 

entry as EFFREQ.   The Sorter message PRIA (TPRIA), and PRIB (TPRIB) 

shall be retrieved.   The average of the two values shall be computed and 

stored in the EF entry as EFAVPI.    The Sorter message pulse width (TPW) 

shall be retrieved and stored in the EF entry as EFPW.   Control shall then be 

returned to the calling routine. 

3.1. 7. 9      Update AZ Links (SOLA) 

SOLC shall be called with the same input as SOLA (see 3. 1.7. 7).    The 

Sorter message azimuth (TAZ) shall be retrieved and compared to the Current 

azimuth value in the EF entry.    If equal,  control shall be returned to the calling 

routine.    If not equal,  SODAL shall be called (with a pointer to the EF entry 

tu the B-register) to delete any old azimuth links for this emitter.    Then SOIAL 

shall be called (with the EF entry pointer in the B-register and. the Sorter 

lD-13-9 CONT (I1 !£>?■)' V-TLLUM  -F RENTED. IU L'.S *.. A 
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message azimuth (TAZ) in the A-register) to insert this emitter into an 

azimuth chain (or to create a new azimuth chain, if necessary).   Control shall 

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 the EF entry in the B-register.   The 

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

trading the EF table base address and then dividing by 16.   The forward 

azimuth link (EFLNK) and the backward azimuth link (EFBLNK) of the EF 

entry shall be examined 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 

_fej 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 E FBLNK is equal to EFN. 

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

neither firsFnor lastT^ This^shalFbe "the cäse"if E   

is not equal to EFN and EFBLNK is not equal to EFN. 

Figure 1 shows an azimuth chain of three emitter tracks. 

3.1. 7. 10. 1      Delete Azimuth Links Case 1 ("Top") -  At label SODA2, 

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

Then EFBLNK shall be set to EFN'to perform the deletion in the ."backward" 

direction.   Then, the azimuth link table (AZ) shall be searched sequentially 

for an entry which has an azimuth link (AZLNK) equal to EFN.    Once found, the 

■ old value of EFBLNK shall be retrieved (from stack) and compared to EFN..: 

If equal, the chain consisted of a single emitter and the deletion in the 

VrUL'V.    ?.-'f,T£D   IK  f.EJS.   : J^ 
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."forward" direction shall consist of clearing the active bit in the azimuth 

link table entry (AZACT).   If not equal, the azimuth chain consists of more 

than a single emitter and the deletion in the "forward" direction shall 

consist of setting the azimuth link pointer in the azimuth link table entry 

(AZLNK) to the old value of EFBLNK.   Control is then returned to the 

calling routine. 

3. 1. 7. 10. 2      Delete Azimuth links Case 2 (bottom") -  At label SODA6, 

EFLNK of the EF entry shall be retrieved and saved temporarily.   Then 

EFLNK shall be set to EFN.    Then the emitter file number temporarily saved 

shall be retrieved and converted into an EF entry address (by calling sub- 

routine SÖGET - see 3. 1. 2. 1).    EFBLNK for this EF entry shall be set to the 

temporarily saved EFN.   Control is then returned to the calling routine. 

3.1. 7. 10. 3      Delete Azimuth Links Case 3 ("Middle") - At label SODA8, 

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.   TEMPI shall then be converted into an 

EF entry address by calling SÖGET (with TEMPI in the A-register).   Then 

EFBLNK for this EF entry shall be set to TEMP2.   TEMP2 shall then be 

converted into an EF entry address by calling SÖGET (with TEMP2 in the 

A-register).   Then EFLNK for this EF entry shall be set to TEMPI.   The above 

operations 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      Insert Azimuth Links (SOJAL) 

SOIAL shall be called to insert an emitter track into an azimuth chain 

or start the chain if BODS exists.    The input shall be a pointer to the EF entry 

in the B-reeister and the value of track azimuth (TAZ) from the Sorter 
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message in the A-register.   The emitter file number (EFN) shall be 

derived from the EF entry pointer by subtracting the EF table base address. . ' 

and then dividing by 16.   A pointer to an Azimuth Link Table entry (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 retrieved from the AZ entry.   If 

AZACT is set, an azimuth chain already exists for this angle cell and pro- 

cessing continues at SOIA5.   If AZACT is zero, no chain exists for this angle 

cell.   To start the chain, the, AZACT for this AZ entry shall be set to 1 and 

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

3.1. 7. 11.1      SOIA5 -  At label SOIA5, the insertion of an emitter track into 

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

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

shall then be set to the value of EFN and the backward azimuth link (EFBLNK) 

of the EF entry set to the value of TEMP.   TEMP (which is an emitter file 

number) shall be converted into an EF entry address by calling SÖGET (with 

the value of TEMP in the A-register).   Then the forward azimuth link 

(EFLNK) of this second EF entry shall be set to the value of the emitter file 

number computed at the start of SOIAL.    Processing continues at SOIA9. 

.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-Frequency 

Flag messages (Op~Code = X?92f). - SÖGET shall immediately be called to 

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

the address of an Emitter Track File entry (EF entry).   This pointer shall 

be returned by SÖGET in the B-register.   The Multi-Frequency bit (EFMF) 

shall be retrieved from the EF entry.   If EFMF is already set.  control 

shall be sent to SONAX (see 3. 1.3. 2) to return control to the Sorter message 

driver.    Otherwise.  EFMF shall be set in the EF entry and control sent to 

SOC10. (see 3.1."3) to out|Dut a Sorter Instrumentation 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,87T).   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 which has the Update Message to 

RMP format (see Figure 7).   SOSDF shall be a message buffer which has the 

Delete Track File Message to Sorter format (see Figure 4).   SÖGET shall then 

be called to convert SFN into the address of an Emitter Track File entry (EF 

entry).   This pointer shall be returned by SÖGET in the B-register.   The 

platform link field shall be retrieved from the EF entry and the emitter checked 

for platform linkage.   If the emitter is not linked, processing continues at 

SOD50.   If it is linked, the Delete Link Processing routine (DUMMY) shall 

be called, with the pointer to the EF entry in the B-register. 

—& 3. 1.9.1      SOD50 

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 the 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 

software. 

3.1.9.3      Initialize EF Entry (SOIE) 

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

state.   This routine shall receive as input a pointer to the EF entry in the 

B-register.    The Emitter File Number (EFN) shall be calculated from the 

entry address by subtracting the EF table ba.se address and civ id: the 

:AT c;:,'f.?, VELLUM   PRINTED IN U.S.A. A 
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difference by 16.    Then all 16 words'of the EF entry shall be set to zero and 

the following sequence executed: 

1. The scan period (EFSPRD) shall be set to X'FF\ 

2. The azimuth quality factor (EFQAZ) shall be set to 1. 

3. The synthetic value of pulse offset between correlated pulse 

trains (EFOSET) shall be set to 7. 

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

5. The forv/ard azimuth link (EFLNK) shall be set to EFN. 

6. The backward azimuth link (EBLNK) shall be set to EFN. 

7. The agile link (EFALNK) shall be set to EFN. 

8. The correlated link (EFCLNK) shall be set to EFN. 

9. The mode link (EMLNK) shall be set to EFN. 

10. The scan state indicator (EFSIND) shall be set to 1. 

11. The platform link (EFPLNK) shall be set to EFN. 

'Control "shall" therrbe"retür"ried to the calling routiner" " 

3.1.10    New Emitter Processing 1 (SONEl) 

SONEl shall perform the following functions: 

(a)       Calculate the address (EFP) of the ETF entry to be activated 

by the NE Alert message from the signal sorter. 

(b) 

(c) 

(d) 

(e) 

Store the emitter parameters from the NE Alert message at 

the designated location in the ETF. 

Activate the designated ETF entry. 

Link the designated ETF entry to other entries at the same azimuth. 

Calculate the average PRI of the emitter and store the value 

(EFAVPI) at'the designated ETF location.       ' '     ■   , ■   •.' 

nvesi VELLUM.  PF.;NTED IN U.EA A 
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(f)        Determine the validity of the EFAVPI value. 

':•■•'   (g)       Pass an analysis request.m_e^sage"_för deiiiterleaving to the 

Sorter message driver (SODR). . 

The logic flow for New Emitter Processing 1 shall be as shown in 

section 3.2.10. 

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

pointer to the first 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. 

SONEl shall immediately call subroutine SÖGET which shall compute 

_y the address of the emitter track file (ETF) entry and shall return it in the 

B-register as EFP.   SONEl shall then set the EFACT bit to indicate that the 

ETF entry is active. 

The emitter parameters in the NE Alert message shall be stored in the 

ETF entry pointed to by the B-register.    SONEl shall store TA, TCW, TQPRI, 

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

and EFQAZ respectively.   SONEl shall call SOLA to store TAZ and TPAMP 

into EFAZ and EFPAMP respectively.    SONEl shall call SOLB to store TPW, 
TFREQ, and AVTPRI =  ™UA+TPBtt .^ Eppw^ EFFRBQj and 

EFAVPI respectively. 

The azimuth links EFLNK and EFBLNK shall be checked to link the 

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

.   SOIAL. 
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PRI Test 1 (SOPT1) shall be called by SONEl to assess the validity 

of the average PRI value (EFAVPI).   SONEl shall test the return from 

SOPT1 to determine if deinterleaving should be requested.   If deinterleaving 

is not required, SONEl shall reset the analysis wanted (SOAW) and the deinter- 

leaving request (SODI) bits to zero in the analysis request message (see 

Figure 2 for format).   If deinterleaving is required, SONEl 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 ease SONEl shall store the EFN 

in the analysis request message.   SONEl shall load the address of the analysis 

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

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 SOPTl with the address of the ETF entry 

(EFP) in the B-register SOPT1 shall establish a local data area to store 

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

equal to the value of EFAVPI (EFP).    PARAM shalFthen be left shifted to 

place the most significant bit of the data field in the data field in the sign 

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

13. 

SOPTl shall call parameter quality test (SQQUT) with a pointer in 

the 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 stored 

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. 
tr r* vv"* h utX^ is equaj to one.  a normal return shall be made signifying that a 

ysjs shall be made. 

>n r,'jt.* . ■ 
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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 parameter 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. 

IfQVAL>2, GDQ shall be reset to zero. 

If PARAM is found to be negative and M > 4, then QVAL shall be 

-M compared to M-2.   If QVAL < M-2, GDQ shall be set to one.   If QVAL < M-2, 

GDQ shall be reset to zero. 

S4| 

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'82f Cam File Dump 

X'83' AÖA Readout 

X'86' Error Alert 

X'8D' Bus Hung 

X'8E' Watchdog Timer 

X'90* NPDW Message 

X'91' Memory Dump 

X'93! BIT Status 

The name SOINS is simply a synonym for SOCFC.    See 3. 1.3. 

A 
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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.   That 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 

3.3. 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 - 20 entries of one 16-bit word.   All 

entries shall be referenced by indexed displacement from the start of the 

table. 

Entry Format - 

15 

Routine Addr 

Field Description Units LSB 

Routine 
Addr 

Address of an Sorter 
Message Processing 
Routine 

N/A N/A 

■-".?-? C3'-'T (I'v-Si VTLLL-M    FR!M!"£"  !*.'  'J.S A. "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 - 

~N                          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 is shown in Figure 3. 

C"M ('.';'?Z-) \'£HVy. fi  'J.?.A. 
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3.3.2:7.2      NO FA 2 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 

conditionally generate an Analysis Request message.   The message data shall 

be stored in SOACl (with S0RMO5).   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 

update 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 message' data shall be stored in SOSDF.   The format 

is shown in Figure 4. 

3.3.2. 10      New Emitter Processing 1 Variables 

The variables required by SONE1 are shown in Table 1. 
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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 Message 

Functional Group. 

3.3.4 Flags 

There shall be no local flags associated with the Sorter Message 

Functional Group. 

3. 3. 5      Indices 

The emitter file number (EFN) shall be an 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: 

0<EFN<127 

3.3.5.1      Sorter Message Driver Indices 

Sorter Message Processing Table Index 

a. Index Name.     I (Not a 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: 

0<I< X'13' 

* 

nj'6S! VELLUM    FR;NTE;  I" L'.SA. 
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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 

AZ Azimuth Link Table 

CL    Candidate List 

3.4 INPUT/OUTPUT FORMATS 

The format of all Sorter to SC (input) messages shall be as specified 

in the System Controller-Sorter 1CD, 53959~JK-1002.   Output message formats 

shall be as specified in the Executive CSDD.   The format of instrumentation 

data output shall be as specified in the,Data Extraction.CSDD,  53959-GT.-0759. 

—M 3.5 SYSTEM LIBRARY SUBROUTINES N 

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,   SOALR,  SOINS,  and SOSMl shall copy N words 

of data from the Sorter message into a message baffer (SOMSG). 

If Nis greater than 15 (a Sorter error condition),  N shall be set 
 to 15 and processing shall continue normally-  

..."   ,,. _-;-—•-—" Jj~ 
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3.7 - continued- 

3.   in SONEl, 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 slso not shown. 

A 
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15 14 13 12 ii 10 9 8       7 6 5 4 3 2   |   1 |  0 

SOMNO 

--1— 

' 

|    r 
SOMNW 1.       1        ' 1   I 

1        1        1        1 
SORMC '    SOEFN 

I       1        !       '        1       1        1       «      1 
SOPTR 

1       | 1   I 

S 
0 
A -w— 

i    I ■  i    l |       I 
' 

s 
0 
D 
T 

1 -s 
0 
s 
A 

1    1.   i    1 1       '        |        | 
—1  

1       1 

1 
1     !     1 

1 
l!!(! 

1        | t 1        1       1 
1 

1     1 i 1  1   I  1   1 

i        1        | 1       I       ■ 1         1       1        1        1        1 

1 1     !    1 1 1        1       1        1        1        1 
i 1 !     1    1 1   1 

MI' 
l|IIM 

IIMM' 
1         1       1        1        I        I 

< 

Figure 2a.     Analysis Request Message 
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SOMNO 

SOMNW 
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SOEFN 

SOPTR 

SOAW 

SODI 

SOSA 

L 

Description 

Executive Message No.    (=TBD) 

Number of words "in message (= 3)"" 

Return module code (= one of following: 

X'03' NOFA2   Proc 2 

XT05f EOC    Proc 2) 

Emitter File No.     (01 SOEFN ^127) 

Pointer to Candidate List (= 0 if SORMC 
= Xf03f) 

Analysis Wanted Code 
(0 = No Anal,    1 = Anal) 

Deinterleaving Analysis Request 
(0 = None,    1 = Do Deinterleaving) 

Scan Analysis Request 
(0 = None,    1 = Do Scan Anal) 

Figure 2b.    Analysis Request Message 
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Units 

N/A 

N/A 

N/A 

N/A 1 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

LSB 

1 

1 

N/A 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1    0 

' 
1 

SOMNO 

1 1 

SONW 

I 

DC 
I 

SOEFN 

'                                  1                                 '            . 

■              -1                         1                        ! 

1                        |                        1 

1 1 

!                    1              .   ..! 

,     1                    1                    ' 
!                   1          .    ■    I   ■      ■ 

1                   1                   ' 

1               1               ! 
1 1 

1            1            I 

Figure 3a.    Classification Message (to CP) 

l- - ,£\r,   yr I r i ;v A 



RAYTHEON J RAYTHEON   COMPANY 

LEXINGTON, MASS. 02173 

CODE IDENT NO. 

49956 
SPEC SO. 

SHEET 

64 OF 72 REV 

-p- 

Field 

SOMNO;; 

SOMNW 

SOEFN 

Description 

Message Number ( = TBD) 

Number of words in message (= 1) 

Emitter file number (0< SOEFN< 127) 

Figure 3b.    Classification Message (to CP) 

Units LSB 

N/A 

N/A 

N/A 
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—P 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

1                           .       ' 
SOMNO 

1 

l 

SONW 
! 

SODCD 
■1 

SOSFN 
_—. 

1 
1 

|                                  1 

1                                  1                                  1 
1                                  1                               .   1 

1 ! 

1                                  1                                   1 
1                                  1                                  1 

I                                  1                                   1 

1                                  1                                   ' 
1                1 

1 
1 1 

Figure 4a.    Delete Track File Message (to Sorter) 
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Figure 4b.    Delete Track File Message (to Sorter) 

Units 

N/A 1 

N/A 1 

N/A N/A 

N/A 1 

LSB 

''■*';■ '." \T r~~ f-'it   r:Lv 



~:-f 
■:^-'-~ ■- -■-.■.■•■a 

PAVTMPAHI      RAYTHEON   COW PAN 
K A I   I  rl hAJi^iM LEXINGTON. MASS. 02173 

CODE IDENT HO. 

49956 

Words 0 

—§&■ 

10 

11 

15 14    13    12 11    10 8 

SOMNO 

SONW 

SOD1 

SOD2 

SOD3 

SPEC NO. 

SHEET 

67 OF    72 REV 

SODS" 

SOD10 

Figure 5a.    Sorter Instrumentation Message Format 
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—fh 

Field Description 

SOMNO 

SONW 

SOD1 

SOD2 

SOD3 

SOD4 

SOD5 

SOD6 

SOD7 

SOD8 

SOD9 

SOD10 

Message Number (= TBD) 

Number of words in message 

Sorter Message Word 1 (Op-Code, etc.) 

n tt "2 

tt Tt Tt     3 

tt Tt tt     ^ 

tt tt Tt      Jj 

tt Tt tT      g 

TT Tt Tt      7 

tt TT »T      g 

TT TT TT      Q 

TT tf Tt      IQ 

Units LSB 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Figure 5b.     Sorter Instrumentation Message Format 
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Words    0 

3 

4 

10 

11 

15    14   13      12 11    10      9      8 7 6 5 4 3 2       1 0 

SOMNO 

i               i               1 
SONW 

1                                 '                                ! 
SOS1 

!                      1                      I 
SOS2 

i                                 '                                 1 
SOS3 

1                l 

6 

1             ■                         ■      1 
9 

1                                1                       ■         1 

1                i    .           1 

1           ■■     i      ■         . I 

1                 i                 i 

1                 I                 1 !                          SOS9 

1                                '                                 1 
SOS10 

Figure 6a.    System Management 1 Message (to RMP) 
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RAYTHEON   COMPANY 
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CODE 1DENT NO. 

49956 
SPEC HO. 

SHEET 
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Field Description Units LSB 

SOMNO Message Number (= TBD) N/A 1 

SONW Number of words in message N/A N/A 

SOS1 Sorter Message Word 1 (Op-Code, etc.) N/A N/A 

SOS2 "      2 N/A N/A 

SOS3 "     3 N/A N/A 

SOS4 »      4 N/A N/A 

SOS5 "         "      5 N/A N/A 

SOS6 "6 N/A N/A 

SOS7 "      7 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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Words 0 

1 

22 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

15 [~14    13    12 11     10    9       8 7     6        5       4 3     2      10 

SOMNO 

1                                l                               ! 

1                             SONW 

DC                                '                         SOSFN 

I                i 

1               !               i 

i               I 

1               l. 
i 1 

•     I               i 

|               l 

1               i 

1               I               I 
i               | 

1                  !                  1 

Figure 7a.    Update Message (to RM) 
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CRAYTI EON RAYTHEON   COMPANY 

LEXINGTON, MASS. 02173 

—$> 

CODE DENT HO. 

49956 

Field Description 

SOMNO 

SOMNW 

SOSFN 

Message Number (= TBD) 

Number of words in message (= 1) 

Sorter File No.  (0<SOSFN < 127) 

Figure 7b.    Update Message (to RMP) 

vniUK    PRINTED if.' U.S.A. 
PL* 

SPEC NO. 

53959-GT-0755 
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Units 

N/A 

N/A 

N/A 

LSB 

1 

1 

1 


