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ROGRAM _NAME=' PESA RM4000 (3300 CONTROLLER), RS-232, WA
(* DATE: 07/ 30/ 96 TI ME: 15: 07: 44 *)

***********************************************************)

(* The followi ng code block is provided as a guide to *)
(* programming the device(s) |listed above. This is a *)
(* sample only, and will nost likely require nodification *)
(* to be integrated into a naster program *)

(* *)

(* Device-specific protocols should be obtained directly *)

(* fromthe equi prent manufacturer to ensure conpliance *)
(* with the nost current versions. Wthin the linits *)
(* inmposed by any non-discl osure agreenents, AMX wil | *)
(* provide protocols upon request. *)
*

(* I'f further programm ng assistance is required, please *)
(* contact your AMX custoner support team *)
*

(***********************************************************)

(* GENERAL FUNCTI ON LI ST - *)
(* DI SPLAY, CHANGE, AND DELET SALVO ENTRY, CHANGE SW TCHER, *)
(* ALL DI SPLAY/ SEND SW TCHER STATUS FUNCTI ONALI TY, CHANGE *)
(* LOCK AND PROTECT, RESTORE SYSTEM FROM ALL CALL AND ALL *)

(* CALL, AND DI SPLAY LOCK STATUS. *)
* *
(* | MPORTANT: THE PESA RWH000 WH CH WAS | N HOUSE WAS CON- *)
(* FI GURED W TH TWO LEVELS; THUS CODE REFLECTS THI S, *)
(* CONTROLLER: 3300 SYSTEM *)
* *)
(* GENERAL | NFORMATI ON: *)

(* THE PROTCOL FOR | NTERFACI NG TO THE PESA ROUTI NG SWTCH *)
(* CONTROLLER I'S OVER A CPU LINK, WHICH I S A RS-232 SERI AL *)
(* INTERFACE. DATA TRANSFERED OVER THE CPU LINK IS CON *)
(* TROLLED BY THE STATE OF THE RTS AND CTS LI NES AND OPER- *)
(* ATE | NDEPENDENTLY OF ONE ANOTHER. THE 3300 REQUI RES AN *)
(* ADDI TI ONAL CONNECTION TO THE DSR I NPUT PIN. TH' S Sl GNAL*)
(* MJUST BE ACTI VE TO | NDI CATE TO THE CONTRCLLER THE PRE- *)
(* SENCE OF AN ACTI VE CPU LI NK CONNECTI ON. *)
* *

(* CPU LI NK MESSAGES ARE CONSTRUCTED I N ASCI | CHARACTERS. *)
(* THE CHARACTERS ARE STANDARD 7-BIT ASCII WTH THE 8th BI T*)
(* SET TO 0. THE COVMUNI CATI ONS BETVWEEN THE CONTROLLER AND*)

(* THE EXTERNAL COWVPUTER CONSI ST OF A VARI ABLE LENGTH *)
(* BUFFER OF CHARACTERS CONTAI NI NG THE DESI RED COMVAND, A *)
(* STRING OF DATA BYTES, A CHECKSUM AND A TERM NATCR *)

(* *)
(* MESSAGE FORVAT: COWVAND, <DATA>, CHECKSUM TERM NATOR *)
* *

(* THERE ARE NO TI M NG REQUI REMENTS ON THE TRANSM SSI ON COF *)
(* CHARACTERS | NTO AND QUT OF THE CONTROLLER EXCEPT FOR THE*)
(* OBEYANCE OF THE RTS-CTS HANDSHAKE. THE PESA CONTROLLERS*)
(* LOOK FOR THE TERM NATI ON CHARACTERS I N A MESSAGE STRI NG *)
(* AND PROCESS ALL | NFORVATI ON THAT HAS BEEN SENT SI NCE THE*)
(* LAST TERM NATOR WAS RECEI VED OR SI NCE | NI TI ALI ZATI ON COF *)
(* THE CPU LI NK COVMUNI CATI ONS PORT. THI'S INFORVATION IS *)
(* HANDLED AS ONE COVMUNI CATI ONS BUFFER. *)
*

(* PROTOCOL #1 COVMANDS ARE ONE LETTER IN LENGTH AND ARE  *)
(* THE FI RST CHARACTER ENCOUNTERED I N TH COMVAND STRI NG *)
*

(* THE CHECKSUM I S A NUMBER DERI VED FROM EACH DATA BYTE FOR*)

file:///G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt (1 of 8) [1/24/2001 4:06:12 PM]



file:/l/G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt
(* THE PURPCSE OF VERI FYI NG DATA TRANSM SSI ON ON BOTH SI DES*)

* OF THE TRANSM SSI ON LI NK. A DATA STREAM BEI NG TRANS- *)
* M TTED COWPUTES A CHECKSUM WHI CH | S SENT W TH THE DATA *)
* AND THE TERM NATI ON CHARACTERS. THE RECEI VI NG EQUI PMENT*)
* GENERATES A CHECKSUM FROM THE RECEI VED DATA AND COVPARES*)
* THE TWD CHECKSUMS. THE CHECKSUM | S CALCULATED AS *)
* FOLLOW *)
* 1. Cumul atively add the bytes, ignoring any overflow *)
* Save this eight bit nunber. *)
* 2. Create two ASCI| characters for the checksum by *)
* di viding the saved nunber into two fields, the upper?*)
(* four bits and lower four bits. Add $30 to each 4- *)
(* bit field. The upper four bits becones the "TENS' *)
(* digit; the lower four bits becones the "ONES" ditit.*)
(* The checksum and the terninator characters are not *)
(* i ncl uded when adding the incom ng data to conpute a *)
(* checksum *)
(* *
(* THE TERM NATOR | S COVPRI SED OF AN ASCI| CARRI AGE RETURN *)
(* (CR/ $0D) FOLLOWED BY AN ASCI| LINE FEED (LF/ $0A). WHEN *)
(* THESE TWO CHARACTERS HAVE BEEN RECEI VED | N CORRECT ORDER*)
(* THE CONTROLLER I NI TI ATES PROCESSI NG OF THE CPU LI NK *)
(* COMVAND. *)
(* *

(***********************************************************)

(* DEVI CE NUMBER DEFI NI TI ONS GO BELOW *)

(***********************************************************)

DEFI NE_DEVI CE

PESA =2 (* AXB- EM232: 9600, 8,2 *)
PANEL = 128 (* AMK PANEL *)

(***********************************************************)
(* CONSTANT DEFI NI TI ONS GO BELOW *)

(***********************************************************)

DEFI NE_CONSTANT

B = $42 (* DI SPLAY SALVO COVVAND *)

C = $43 * CHANGE SALVO ENTRY *)

D = $44 * DELETE SALVO ENTRY *)

H = $48 * CHANGE SW TCHER COMMAND *)

J = $4A * SW TCHER STATUS COMMAND ( NO ERRCR | NFO)
L = $4C * CHANGE LOCK COMMVAND *)

P = $50 (* CHANGE PROTECT COMMAND *)

R = $52 * RESTORE SYSTEM FROM ALL CALL *)

S = $53 * SW THCER STATUS CHANGE COMMAND *)

T = $54 * ALL CALL *)

W= $57 * DI SPLAY LOCK STATUS *)

Y = $59 * SW TCHER STATUS (SI NGLE DESTI NATI ON) *)
Z = $5A * SW TCHER STATUS (ALL) *)

Q_MAX = 30
(***********************************************************)

(* VAR ABLE DEFI NI TI ONS GO BELOW *)

(***********************************************************)

DEFI NE_VARI ABLE

PESA_BUFFER] 255] (* PESA BUFFER *)
TEMP_BUFFER] 255] (* TEMP BUFFER *)
| NPUT (* I NPUT *)
OUTPUT (* OUTPUT *)
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L1[ 3] (* LEVEL 1 SOURCE/ | NPUT # *)
L2[ 3] (* LEVEL 2 SOURCE/ | NPUT # *)
DEST_GROUP[ 40] [ 16] (* SW TCHER DESTI NATI ON GROUP *)

SLV[ 2] * SALVO GROUP NUMBER *)

DEST] 3] * QUTPUT/ DESTI NATI ON NUVBER *)

STAT[ 2] * STATUS FI ELD *)

JUNK] 10] (* JUNK STRING *)

LEN * LENGHT OF RESPONSE *)

NUM_OF_GROUPS * NUMBER OF SW TCHER DESTI NATI ON GROUPS *)
*
*

COMVAND_STR] 50] COWAND STRI NG W PARAMETERS *)

DST][ 3] OUTPUT/ DESTI NATI ON NUMBER RESPONSE *)
QUEUE] Q MAX] [ 20] (* QUEUED COVVANDS *)

Q HEAD (* QUEUE HEAD PO NTER *)

Q TAIL (* QUEUE TAIL PO NTER *)

Q HAS_| TEMB (* 1 IF ANY | TEMB ARE | N THE QUEUE *)
Q_READY (* 1 |F READY TO SEND THE NEXT CMD *)
(***********************************************************)

(* LATCHI NG DEFI NI TI ONS GO BELOW *)

***********************************************************)

DEFI NE_LATCHI NG

(***********************************************************)

(* MUTUALLY EXCLUSI VE DEFI NI TI ONS GO BELOW *)

(***********************************************************)

DEFI NE_MJUTUALLY_EXCLUSI VE

('k*'k*********'k*********'k*********'k**************************)
(* SUBRCUTI NE DEFI NI TI ONS GO BELOW *)
**'k*********'k*'k*********'k*********'k************************)
('k*********'k***************************)

(* CALL NAME: CHECK AV QUE *)
(* FUNCTION: CHECK THE PESA AV QUE  *)
(* FOR COMVANDS *

**************************************)

DEFI NE_CALL ' CHECK QUE'

| F (Q HAS | TEVMS AND Q READY) (* | F READY AND MORE COMMANDS *)
OFF[ Q_READY]
IF (QTAIL = Q MAX) (* ROLLOVER *)
QTAIL =1
ELSE
QTAIL = QTAIL + 1 (* | NCREMENT *)
IF (QTAIL = Q HEAD) (* |F CAUGHT UP *)
OFF[ Q_HAS_| TEVS] (* THEN NO | TEMB *)

CLEAR BUFFER PESA_BUFFER
SEND_STRI NG PESA, QUEUE[ Q TAI L] (* SEND COVMAND *)
SEND_STRI NG 0, QUEUE] Q TAI L] (* SEND COMMAND *)
WAI T 10 ' QUEUE (* TI MEOUT *)

ON[ Q_READY]

**************************************)

(* CALL NAME: ADD TO AV Q *)
(* FUNCTION:  ADD COMVANDS TO THE *)
(* PESA AV QUE *

(**************************************)

DEFI NE_CALL ' ADD TO Q@ (CMD[ 20])
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| F (Q HEAD = Q MAX) (* |F HEAD |'S AT END *)
{
IF (QTAIL <> 1) (* DON T OVERWRI TE | F FULL *)
Q HEAD = 1
QUEUE[ Q HEAD] = CMD (* ADD *)

ON[ Q HAS | TENVS]

}
ELSE IF (QTAIL <> QHEAD + 1) (* DON' T OVERWRI TE | F FULL *)
{

Q HEAD = Q HEAD + 1
QUEUE[ Q HEAD] = CMD (* ADD *)
ON[ Q HAS_| TENS]

}

ELSE
SEND_STRI NG 0, "' SW TCHER QUE FULL!', $0D, $0A"

**************************************)

(* CALL NAME: CALC CHECKSUM *)
(* FUNCTION: CALCULATE CHECKSUM FOR *)
(* PESA COWAND STRI NG *
(**************************************)
DEFI NE_CALL ' CALC CHECKSUM ( STR[ 50])
LOCAL_VAR CS LOOP
{

LOOP
=0
WH LE (LOOP <= LENGTH_STRING(STR)) (* DO CHECKSUM *)

1

T %8

CS = CS + STR[ LOOP]
LOOP = LOOP + 1

CS = CS & $FF (* CS IS SINGLE BYTE *)
CALL ' ADD TO Q@ ("STR, ($30+(CS/ $10)), ($30+( CS&SOF) ), $0D, $0A")

**************************************)

(* CALL NAME: SW TCH AV *)
(* FUNCTION:  SWTCH I N SW TCHI NG *)
(* MATRI X *

(**************************************)

DEFI NE_CALL ' SWTCH AV (I N, OUT)

LOCAL_VAR SW TCH_STR[ 20] | NPUT_STR] 10]

{
SWTCH STR = "H,' 0', | TOA( OUT/ 10) , | TOA( OUT%4.0) "
INPUT_STR = "' 0', | TOA(I N 10), | TOA(| N9d.0) "
SW TCH_STR = "SW TCH_STR, | NPUT_STR, | NPUT_STR"

CLEAR _BUFFER PESA BUFFER
CALL ' CALC CHECKSUM ( SW TCH_STR)

(***********************************************************)

(* STARTUP CODE GOES BELOW *)

(***********************************************************)

DEFI NE_START

(* I'NI'TI ALI ZE VARI ABLES *)
INPUT = 1
QUTPUT

1
Q HEAD = 1
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QTAIL =1
ON[ Q_READY]
OFF[ Q HAS_| TEVS]

CREATE_BUFFER PESA, PESA BUFFER (* CREATE PESA BUFFER *)

(***********************************************************)

(* THE ACTUAL PROGRAM GOES BELOW *)

***********************************************************)

DEFI NE_PROGRAM
CALL ' CHECK QUE'

PUSH[ PANEL, 10] (* DI SPLAY SALVO NUMBER 2 *)
{
SLV = "$30, $32"
COWAND_STR = "B, SLV"
CLEAR BUFFER PESA_BUFFER
CALL "CALC CHECKSUM ( COWAND_STR)
WAI T_UNTI L( LENGTH_STRI NG( PESA_BUFFER) AND FI ND_STRI NG( PESA BUFFER, ' S', 1))
{
JUNK = REMOVE_STRI NG( PESA BUFFER 'S, 1)
TEMP_BUFFER = REMOVE_STRI NG( PESA BUFFER, " $0D', 1)
WAI T_UNTI L( LENGTH_STRI NG TEMP_BUFFER) )

{
DST = "GET_BUFFER_CHAR( TEWP_BUFFER) , GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
L1 = "GET_BUFFER_CHAR( TEWP_BUFFER), GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
L2 = "GET_BUFFER_CHAR( TEWP_BUFFER) , GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
SEND STRING 0, "'L1',':',L1,' ','L2',':',L2,' ', 10,13"
}
}
}
PUSH[ PANEL, 11] (* CHANGE SALVO ENTRY *)
{ (* NUMBER 2 *)

SLV = "$30, $32"

DEST= " $30, $30, $32"

"$30, $30, $31"

L2 " $30, $30, $32"

COMAND_STR = "C, SLV, S, DEST, L1, L2"
CLEAR _BUFFER PESA BUFFER

CALL ' CALC CHECKSUM ( COMVAND_STR)

}
PUSH[ PANEL, 12] (* DELETE SALVO ENTRY *)
{ (* NUMBER 2 *)

SLV = "$30, $32"

DEST = "$30, $30, $32"

COWAND_STR = "D, SLV, S, DEST"

CLEAR _BUFFER PESA BUFFER

CALL ' CALC CHECKSUM ( COMVAND_STR)

}

PUSH[ PANEL, 1] (* INPUT UP *)
IF (INPUT < 48) INPUT = INPUT + 1

PUSH[ PANEL, 2] (* | NPUT DN *)
IF (INPUT > 1) |INPUT = INPUT - 1

PUSH[ PANEL, 3] (* OUTPUT UP *)

| F (QUTPUT < 40) OUTPUT = OUTPUT + 1

file:///G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt (5 of 8) [1/24/2001 4:06:12 PM]



file:/l/G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt

PUSH[ PANEL, 4] (* OUTPUT DN *)
|F (QUTPUT > 1) OUTPUT = OUTPUT - 1

PUSH[ PANEL, 13] (* CHANGE SW TCHER *)

CALL ' SWTCH AV (I NPUT, OUTPUT)
PUSH[ PANEL, 14] (* DI SPLAY SW TCHER STATUS *)
{ (* NO ERROR | NFO *)

CLEAR BUFFER PESA_BUFFER
SEND_STRI NG PESA, "J, $34, $3A, $0D, $0A"
SEND_STRI NG 0, " J, $34, $3A, $0D, $0A"

WAI T_UNTI L( FI ND_STRI NG( PESA_BUFFER, " $0D", 1))

{
TEMP_BUFFER = REMOVE_STRI NG( PESA BUFFER, " $0A", 1)

L1 = "GET_BUFFER_CHAR( TEWP_BUFFER), GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
L2 = "GET_BUFFER_CHAR( TEWP_BUFFER) , GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
SEND STRING O, "'L1',':',L1,' ','L2',':',L2,' ', 10,13"
}
}

PUSH[ PANEL, 15] (* TRANSM T SALVO GROUP *)

CLEAR _BUFFER PESA BUFFER
SEND_STRI NG PESA, " $56, $30, $31, $3B, $37, $0D, $0A"

}

PUSH[ PANEL, 16] (* SEND SW TCHER STATUS (SI NGLE DEST) *)
{

DEST = "$30, $30, ($30 + OUTPUT)"

COWWAND_STR = "Y, DEST"

CLEAR BUFFER PESA_BUFFER

CALL "CALC CHECKSUM ( COWAND_STR)

WAI T_UNTI L( LENGTH_STRI NG( PESA_BUFFER) )

{
TEMP_BUFFER = REMOVE_STRI NG( PESA BUFFER, " $0A", 1)

DST = "GET_BUFFER_CHAR( TEWP_BUFFER) , GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "

SEND_STRI NG 0, "' DESTI NATI ON' , ' : ' DST, 10, 13"

STAT = " GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) "
SEND STRING 0, "' STATUS FIELD ,':', STAT, 10, 13"

L1 = "GET_BUFFER_CHAR( TEMP_BUFFER), GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
L2 = "GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) "
SEND STRING 0, "'L1',':',L1,' ','L2,':',L2,' ', 10, 13"
}
}

PUSH[ PANEL, 17] (* DI SPLAY SW TCHI NG MATRI X (ALL) *)

CLEAR BUFFER PESA_BUFFER
SEND_STRI NG PESA, " Z, $35, $3A, $0D, $0A"
WAI T_UNTI L ( LENGTH_STRI NG( PESA_BUFFER) AND FI ND_STRI NG( PESA_BUFFER, " $0D", 1))

{
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TEMP_BUFFER = REMOVE_STRI NG( PESA BUFFER, " $0D', 1)
WAI T_UNTI L ( LENGTH_STRI NG( TEMP_BUFFER) )
{
LEN = LENGTH_STRI N& TEMP_BUFFER)
NUM OF_GROUPS = LEN / 8
WHI LE (NUM_OF_GROUPS > 0)
{ (* STARTS AT END OF ARRAY *)
DEST_GROUP[ NUM_OF_GROUPS] = "GET_BUFFER_CHAR( TEWP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) ,
GET_BUFFER_CHAR( TEMP_BUFFER) , GET_BUFFER_CHAR( TEMP_BUFFER) "
SEND_STRI NG 0, "' DESTI NATI ON GROUP' ,' ', DEST_GROUP[ NUM_OF _GROUPS] , 10, 13"
NUM OF_GROUPS = NUM OF_GROUPS - 1
}
}
}
}

PUSH[ PANEL, 18] (* CHANCE LOCK (toggle function) *)
{

CLEAR BUFFER PESA BUFFER

DEST = "$30, $30, $31"

COWAND_STR = "L, S, DEST"

CALL ' CALC CHECKSUM ( COMVAND STR)
}

PUSH[ PANEL, 19] (* CHANCE PROTECT (toggle functon) *)
{

CLEAR BUFFER PESA BUFFER

DEST = "$30, $30, $31"

COWAND_STR = "P, S, DEST"

CALL ' CALC CHECKSUM ( COMVAND STR)
}

PUSH[ PANEL, 20] (* RESTORE SYSTEM FROM ALL CALL *)

CLEAR _BUFFER PESA BUFFER

COWAND_STR = "R!

CALL ' CALC CHECKSUM ( COMVAND_STR)
}

PUSH[ PANEL, 21] (* ALL CALL *)
{

CLEAR _BUFFER PESA BUFFER

L1 = "$30, $30, $36"

L2 = "$30, $30, $37"

COMWAND_STR = "T, L1, L2"

CALL ' CALC CHECKSUM ( COMVAND_STR)
}

PUSH[ PANEL, 22] (* DI SPLAY LOCK STATUS *)

CLEAR BUFFER PESA_BUFFER
COMWAND _STR = "W S
CALL ' CALC CHECKSUM ( COVWWAND_STR)
WAI T_UNTI L ( LENGTH_STRI NG( PESA_BUFFER))
{ (* FIRST DESTI NATI ON *)
DST = "GET_BUFFER_CHAR( PESA_BUFFER), GET_BUFFER_CHAR( PESA_BUFFER),
GET_BUFFER_CHAR( PESA_BUFFER) "

file:///G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt (7 of 8) [1/24/2001 4:06:12 PM]



file:/l/G|/Customer Service Disc, V1.0/Controller Information/AMX to PESA.txt

}
}

| F (LENGTH_STRI NG PESA_BUFFER)) (* RESPONSE FROM PESA *)
{
CANCEL_WAI T ' QUEUE'
ON[ Q_READY]
| F (FI ND_STRI NG PESA BUFFER,' G, 1)) (* GOOD RESPONSE *)
{ (* DO NOTHI NG *)

}

ELSE | F (FI ND_STRI NG PESA BUFFER, ' E' , 1)) (* ERROR RESPONSE *)
SEND_STRI NG 0, "' SW TCHER CHECKSUM | NCORRECT' , $0D, $0A"

ELSE | F (FI ND_STRI NG PESA BUFFER,'L', 1)) (* ERROR RESPONSE *)
SEND_STRI NG 0, "' SW TCHER OUTPUT LOCKED , $0D, $0A"

ELSE | F (FI ND_STRI NG PESA BUFFER, ' N , 1)) (* ERROR RESPONSE *)

SEND_STRI NG 0, "' SW TCHER FUNCTI ON NOT ALLOWED ' "
SEND_STRI NG 0, "' SW TCHER MALFUNCTI ON , $0D, $0A"

(****************************'k*'k*'k*'k************************)
(* END OF PROGRAM *)
* *

DO NOT PUT ANY CCDE BELOW THI S COMVENT

(***********************************************************)
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