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APPENDIX F

CIM-ACL System Program Listing

The ER CIM cell includes all necessary ACL programs for CIM production and
control.

Following is a listing of the various CIM-ACL programs. This listing is divided into
three sections:

Central controller system programs.
Station controller system programs.

ASRS specific system programs.

These ACL programs are for reference only, and in general should not be changed
by the user.
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Central Controller Program Listing

# << TABLE  >>>>>>

#OOMPRESSED PALLET | NFCRVATI ON
# 4 bits for each | ocation

ACBAL
ACBAL
ACBAL
ACBAL
ACBAL
ACBAL
ACBAL
A CBAL
ACBAL
ACBAL

HBBYEHERBRR

0

GA.CBAL STS ;nunber of stations
#----- STATI ONS TABLE -----

# CONWVEYCR | S DM DED | NTO 32 SECTCRS
#STATI ON LOCATI ON SECTCR NUMBER

DM g 8] ;up to 8 stations (S 1] is section nunber station I)
D M5 SREF 8] ;previous station |ocation when maki ng changes
D M5 NV 6] ;nunber of machine in station

D M5 SSTAT] 6] ;station status
;0 : not active

; 1: ilo problem
;2 : not responding
;3 ok
; 4 : error in station
D M5 PLTST] 6] ;pall et nunber in station
#FOR RELEASE
D M5 EPART] 6] ;part to rel ease
D M5 ERAW6] ;raw material to rel ease
D M5 ERAWN 6] ;raw material nunber to rel ease (for assenbly)
D M5 ELI NF 6] ;line nunber in CROER
D M5 RELEY 6] ;flag :
;1. for rel ease
;2: after rel ease conmand is sent
;0: ready for next
D M5 EASMY 6] ;send the command 'W to start asnbly
D M5 ALl NF[ 6] ;line nunber of assenbly part
D M5 APART] 6] ;part nunber for assenbly conmand
D M5 NTMPL 6] ;getting ask for tenplate for part nunber
D M5 ATMPL 6] ;answare for asking temate
;1 ok
;2 . mssing
D M5 RESET] 6] ;=1 send reset conmand
D M5 RSTAT] 6] ;=1 for communication check
; 2 after starting check
; 0 0.k
#FCOR GETTI NG | NFCRVATI CN ON PART
D M5 QPART] 8] ;queue for call by communication prograns
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D M5 CPART] 6] ; part to search for

D M5 CRAW6] ; raw material to search for

D M5 CRAW 6] ; raw material nunber to search for
D M5 CSUBF 6] ; subprocess to search for

D M5 RST[ 6] ;station nunber found

D M5 RW 6] ; machi ne nunber found

D M5 RTASK 6] ; task nunber found

D M5 RCLN 6] ;line found in CROER tabl e

#o----- WRK -----

#workt[n] = ..tttrmmssss

#ssss : 4 bit station nunber
#mm ;. 4 bit nachi ne nunber
#..tt : 24 bit task nunber

D M5 WWRKT] 500]
#o----- PALLETS -----
#PALLET OONTENTS (up to 15 pallets)
D Mz PTMPL[ 15] ;tenpl ate type, =0 when pallet enpty
D M5 PPART[ 15] ;finished part nunber (of part on tenpl ate)
D M5 PRAW15] ;raw materi al
DMz PRAWN 15] ;raw material nunber
D M5 PSUBP[ 15] ;next subprocess
D M5 PIN( 15] ;information on part (o.k. or not)
D M5 PNEXT] 15] ;next station
D M5 PPLAC 15] ;current location of pallet (1 - 32)
D M5 PSTOP 15] ;=1 when stopped in station, O when noving
#o----- CRDER -----
D M5 OBl P 100] ;priority table
D M5 CPART] 100] ;part to nake
D M5 CRAW100] ;raw materi al
D M5 CRAWN 100] ;raw material nunber (for assenbly)
D M5 OAN 100] ;line no. in WRKT of first subprocess for this part
D M5 C8UBF] 100] ; nunber of subprocess
D M5 QQry[ 100] ;quantity
D M5 CPTY 100] ;nunber of raw parts in assenbly, O if none
D M5 AQ 100] ;quantity of pieces for 1 part (>1 for assenbly)
D M5 OMSM 100] ; assenbl y command sended
D M5 CROR[100] ;ready to rel ease
D M5 ONMRC 100] ;1N process
D M5 CFIN 100] ;nunber of finished parts
DMs CR.S 100] ;>0 nunber of raw parts left to rel ease
;=0 not rel easing
;-1 finished rel easing
;-2 mssing raw nateri al
;-3 end
;-4 end but mssing raw material
GCBAL COEN ;lines in CROER table

#OONVEYCR SECTCRS

D M5 CPLT[32] ;pall et nunber at location, O if none
D M5 CST[ 32] ;station nunber at location, O if none
#o----- BUFFERS -----
#buffers in stations
D M5 STBTM 48] ;tenplate in buffer
D M5 STBPH 48] ;part
D M5 STBRW 48] ;raw materi al
D M5 STBRY 48] ;raw material nunber (in assenbly)
D M5 STBSH[ 48] ; subpr ocess
D M5 STBI F[ 48] ;info
ER CIM USER’S MANUAL System Program Listing F-3

9303/9502 Central Controller



D M5 STBTY 48] ;task nunber
D Ms STBST[48] ;statu
;o 0 enpty
; 1: contain part
2 : part in machine
;3 part ready
4 : enpty tenplate

D M5 RCBST[ 6] ;robot status in station

;0 : resting
; 10 : get tenplate frompallet
; 11 pot in buffer
; 20 : get tenplate frombuffer
; 21 pot in pallet
; 30 : get tenplate frombuffer
; 31 pot in second buffer
; 40 : get part from buffer
; 41 pot in the nmachine
; 50 : get part from nachi ne
; 51 pot in buffer
; 60 : get part frombuffer
; 61 pot in storage
; 70 : assenbl e
DMs SP1[ 6] ; first paraneter
DMs SP2[6] ; second par anet er
DMs SP3[6] ; third paraneter
DMs STMH 24] ; nachine status
; 0@ enpty
;1 : working
; 2 : loading
;3 flipping

D M5 MIIME24] ;tinme when nachine start
D M5 STMB[24] ;buffer nunmber of part in nmachine
D M5 STMBF[ 24] ; nunber of buffers for each nmachi ne

SET STMBF[1] = 2
SET STMBF[ 2] = 2
SET STMBF[5] = 2
SET STMBF[ 6] = 2
SET STMBF[ 9] = 2
SET STMBF[ 10] = 2
SET STMBF[13] = 2
SET STMBF[ 14] = 2
SET STMBF[17] = 2
SET STMBF[ 18] = 2
SET STMBF[21] = 2
SET STMBF[ 22] = 2
# <<LLL L VARS SS>>>>

#VECTCR FOR QHARACTERS RECEI VED
DM GOOM §]

#pall et | ocation
D M5 STPLT[ 15] ;>0 when pallet is in station
; pallet location

AQBAL PLT ;pal | et nunber

GCBAL NEWP ; new | ocat i on

DMs QML 8] ;queue for station want tenplate
GQCBAL STMPL ;station nunber need tenpl ate

SET STML =0 ;0: no one need tenpl ate
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#TI ME BETWEEN OONVEYCR LOCATI ONS
QCBAL TDLY
SET TOLY = 200 ;for standard 4 station configuration

# for debuggi ng
Q.CBAL PRNT
SET PRNT = 0 ;=1, print char received

#station no. of ASRS
ACBAL ASRS
SET ASRS = 1 ;default: station 1 is ASRS

# nunber of pallets
QCBAL MPLT
SET MPLT = 12 ; maxi mum usi ng

#work status 0: no work, 1: in work, 2: finished work
ACBAL | N\WRK
SET INVRK = 0

#station ID (=0 in center)

Q.CBAL STNUWM
SET STNUM = 0;central controller is always station 0
Q. CBAL STNXT ;next reported station

SET STNXT = 1

#do not change station nunber when printing it
Q.CBAL STPND
SET STPND = 1

#flag for adding order, 0: no, 1l:replace, 2:add
QCBAL REPL
SET REPL = 0

#for report

GAL.CBAL CREP ;flag for no mxing reports
SET CGREP =1

GCBAL REPN ; report nonber

ABAL REPS ; station nunber

GCBAL REPPL ; paraneter 1

GQCBAL  REPP2 ; paraneter 2

AQCBAL  REPP3 ; paraneter 3

ABAL FREP ; flag 0: no,

; l:internal (ats) no pallets
; 2:internal (ats) no pallets selected stations
; 6:internal (ats) include pallets
; 7:internal (ats) include pallets selected st.
; 11: external (conputer)

D M5 FREPS 6] ; selected station =1

# direction
AQCBAL DRCT
SET DRCT =1 ; forward direction, -1 backward diraction
# napi x
ACBAL MPX
SET MAPI X = 0 ; for suspend report when geting new order
AQACBAL SUREP
SET SUREP = 0
A BAL STUPD ; =1 when update station infornation
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SET STUPD = 0

# <<<<<< REPTB >>>>>
PROGRAM REPTB

DEFINE | J K

DEFINE  WEN

DEFINE ST

DEFINE  MACH

DEFINE TASK

PEND | FROM CREP

PR INTLN "9%QA " CQLEN

IF QLEN =

Q1o 19

ENDI F

FRI =1
PR NTLN
PR NTLN
PR NTLN
PR NTLN

ENDFCR

PR NTLN
PR NTLN
PCST 1

PEND |

SET WEN = ONN CLEN + OSUBP[ CLEN

0

TO CLEN

"OFCB " CPART[I] CRAWI] OWNI]
"ogOC " CBUBP[1] OQIY[I] CPTYI]
"OFCD " OAQI]  OMSMI] CROR[I]
"OACE " OMRK 1] CAINI] CRSI]

"oFE"
TO CREP

FROM CREP

SET WEN=WEN- 1

PRINTLN "9%WA " WEN

FCR |
SET
SET
SET
SET

PR NTLN
ENDFCR

LABEL 19

PR NTLN
PR NTLN
PCST 1

PEND |
PR NTLN

FCR I =

= 1 TO WEN
ST = WRKT[I] MD 16
MACH = WRKT[ ] / 16
MACH = NACH MD 16

TASK = WORKT[ 1] / 256

"0dVB " ST MACH TASK

"oFE"
TO CREP
FROM CREP

"OdPA' D RCT
1 TO 15

IF PTMPL[I] > O
PRINTLN "9PB " |
PRINTLN "94PC " PTMPL[I] PPART[I] PRAWI]
PRINTLN "9FPD " PRAW(I] PSUBP[I] PINFQI]
PRINTLN "OFPE " PNEXT[I] PPLAQI] PSTCPI]

ENDI F
ENDFCR

PR NTLN "%E'
PCST 1 TO CGREP

;first unused work |ine nunber
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PEND | FRM CREP

PRINTLN " O9@BA"

FOR | =1 T0O48

IF STBST[I] >0
PRINTLN "0dBB " |
PRINTLN "9BC " STBST[I] STBTMI] STBPRI]
PRINTLN "9gBD " STBIF[I] STBRWI] STBRNI]
PRINTLN "O4BE " STBSB[I] STBTYI]

ENDI F

ENDFCR

PRNTLN "O04E"

PCST 1 TO CREP

PEND | FRM CREP

PRINTLN "9FSA " STS ASRS

SET  J=1

FR | =1 TOSTS

PRINTLN "94SB " SI] SSTAT[I] RELES[I]

PRINTLN "04SC " ELINE[I] EASM§I] ALINEI]
PRINTLN "94SD " PLTST[I] ROBST[I] NIMPL[I]
PRINTLN "O4SE " SPI[I]  SP2[I]  SP3[I]
PRINTLN "9F4SF " NV I]

PRINTLN "9F4SG" STMBF[J] STMOHJ] STMOB[J]

SET J=J+1
PRINTLN "9FSH " STMBF[J] STMOHJ] STMOB[J]
SET J=J+1
PRINTLN "9Sl " STMBF[J] STMOHJ] STMOB[J]
SET J=J+1
PRINTLN "94SJ) " STMBF[J] STMOHJ] STMOB[J]
SET J=J+1

ENDFCR

PR NTLN " 9GE"

PCST 1 TO CREP

END
# <<<<< REPCRT >>>>>

#i ncl ude REPCRT. DMC
PROGRAM $REPI

DEFI NE BF
DEFINE M
DEFI NE B

IF FREP = 2

(RF FREP=7
ANDF REPS > 0

IF FREPS REPS] = 0
Qo 99

END F

END F

IF REPN >= 3
ANDF REPN <= 4
ANDF FREP <=5
Q1o 99

ENDI F

IF REPS =
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PRINTLN "CENTRAL : "
ELSE
IF REPS = ASRS
PRINTLN "ASRS D
ELSE
PRINTLN "STATION' REPS ": "
ENDI F
ENDI F

IF REPN > 30

a&oro 30

ENDI F

IF REPN > 20

a&oro 20

ENDI F

IF REPN > 10

Q1o 10

ENDI F

IF REPN =1

PR NT "LOCATION " REPP1

ENDI F

IF REPN = 2

PR NT "LOCATION " REPP1
PRNT ", STATUS "
IFREPP2 = 0
PRINT "NOT ACTI VE'
ENDI F

IFREPP2 = 1
PRNT "1/ 0O PROBLEM
ENDI F

IF REPP2 = 2

ENDI F

IF REPP2 = 3

PRINT "COMN CATICN Q K "
ENDI F

ENDI F

IF REPN = 3

PRNT "PALLET #" REPP1 " ENTER'

ENDI F

IF REPN = 4

PRINT "PALLET #' REPP1 " LIVE'

ENDI F

IF REPN =5

PR NT "TEMPLATE #' REPP1
PRNT " IN ASRS'

ENDI F

IF REPN = 6

ENDI F

IF REPN =7

ENDI F

IF REPN = 8

PRNT "ERRCR #" REPP1

ENDI F
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Qoro 99
LABEL 10

IF REPN = 11
PR NT "GET COWAND TO RELEASE RONMATER AL #"
PRINT REPP2 " FCR PART #' REPP1

ENDI F

IF REPN = 12
PRINT "RAWMATER AL #' REPP2
PRINT " FCR PART #' REPP1
ENDI F

IF REPN = 13

PRINT  "CANNOT RELEASED RAWNATER AL #"
PRINT REPP2 " FCR PART #' REPP1
ENDI F

Qoro 99
LABEL 20

IF REPN = 21
PRINT " NEAD TEMPLATE FCR PART #' REPP1
ENDI F

I F REPN = 22
PR NT "TEMPLATE FCR PART #' REPP1
PRINT " MOVING TO STATION " REPP2
ENDI F

IF REPN = 23
PRINT "M SSI NG TEMPLATE FCR PART #' REPP1
PRINT " FCR STATION " REPP2

ENDI F
IF REPN = 24
PRINT  "GET COMVAND TO ASSEMBLAE PART #' REPP1
ENDI F
IF REPN = 25
PR NT "FIN SH ASSEMBLE PART #' REPP1
ENDI F
IF REPN = 26
PRINT " CANNOT ASSEMBLE PART #' REPP1
ENDI F
IF REPN = 27
PRINT "PART #' REPP1 " ASSEMBLE'
ENDI F
IF REPN = 28
PRINT "PART #' REPP1 " READY"
ENDI F
Q0T0 99
LABEL 30
SET BF = REPPL MD 8 ;station buffer
SET M = BF/ 2;station nmachine
SET M =M+1
SET B = BF MD2 ; machi ne buf fer
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SET B =B+1
IF REPN = 31

PRINT  "PART #' REPP2

PRINT " F N SH SUBPROCESS #' REPP3
ENDI F
I F REPN = 32

PRINT  "LOADI NG MACH NE #' M
PRINT " WTH PART #' REPP2
ENDI F
IF REPN = 33

PRINT  "UNLQADI NG MACH NE #' M
PRINT " PART #' REPP2
ENDI F
IF REPN = 34

PRINT  "MDVI NG PART #' REPP2
PRNT " TO STCR IN QUELE'
ENDI F
IF REPN = 35

PRINT  "MOVI NG TEMPLATE'

IF REPP2 = 0

PRNT " (BEMPTY)"

ELSE

PRINT " HOLD NG PART #' REPP2
ENDI F

PRNT " FROMPALLET TO"

IF REPS = ASRS

ANDF BF =2

ELSE

PRINT  "BUFFER #' BF

ENDI F
ENDI F
IF REPN = 36

PRINT  "NEWPART IN BUFFER RAWNATER AL #"
PRINT REPP3 " FCR PART #' REPP2
PRINT " INBUFFER #' BF
ENDI F
IF REPN = 37

PRINT  "MOVI NG TEMPLATE'
PRINT " HCLD NG PART #' REPP3
PRINT " FROM BUFFER #" BF
PRINT " TO BUFFER #' REPP2
ENDI F
IF REPN = 38

PRINT  "MOVI NG TEMPLATE "

IF REPP2 = 0

PRNT " (BEMPTY)"

ELSE

PRINT " HQLD NG PART #' REPP2
ENDI F

PRINT " FROM BUFFER #" BF
PRINT " TO PALLET"

# REPP3 = | NFO

ENDI F
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LABEL 99

END
ACBAL  $REP ;report o. k.
A CBAL $REPC ,report error count
ACBAL  $REPA ; report aknol age
PROCRAM  $REPX
END
PROGRAM  SWREP ;wait 1 mnutse, cancell the transmition
DELAY 6000
SET $REP = 0
STCP $REPX
SET $REPC = $REPC + 1
I F $REPC > 20
SET FREP = 0
END F
END

PROGRAM  $REPX /Y

VAT SUREP = 0

RUN SWREP

PRINTLN "9%RA' REPN REPS REPPL
PR NTLN "%8' REPP2 REPP3

SET $REP =0

STCP SWREP

SET $SREPC = 0

SET $REPA = $REPA + 1
I F $REPA > 50

;o SET FREP = 0

; ENDF

END

PROCRAM  $REP

IF FREP > 0
AND F FREP < 100
QBB $REPI

ENDI F

IF FREP >= 100
AND F FREP < 200
SET $SREP = 1

RN  $REPX
WAIT S$REP=0
ENDI F
END
PROGRAM  $REP2
SET REPP3=0
QBB  $REP
END
PROGRAM  $REP1
SET REPP3=!
SET REPP2=!
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END

PROGRAM  $REPO

SET REPP3=

SET REPP2=

SET REPP1=

QBB $REP

END

PROGRAM REPT

DEFINE | C

LABEL 1

FCR Il =1T06
IF SREF[I] > O

SET SSTAT[I] = INI] * 2
SET RSTAT[I] =1

ENDI F

ENDFCR

DELAY 200

FCR I =1T06
IF RSTAT[I] > 0
.REP1 2 | SSTAT[I]
ENDI F

ENDFCR

DELAY 30000

Qo 1

END

PROGRAM STREP

STCP  REPT

DELAY 20

SET FREP = 100

RN REPTB

RN REPT

END

PROGRAM ENREP

STCP  REPT

SET FREP = 0

PCST 1 TO CREP

END

# << PTQ >>>>>

#This programgets infornmation on a part for use by communi cation prograns

#to call this program
#set CPART[ <com nunber >]
#set CRAW <com nunber >]
#set CRAWN <com nunber >]
#set RCLN <com nunber >] 0
#gsend <com nunber > to QPART
#wait until ROALN<..>] >0
#the return code is :

#RST[ <com nunber >] = station

#RVA <com nunber >] = nachi ne
#RTASK] <com nunber >] = task

#ROLN <com nunber>] = line in CROER
PROGRAM  PTA

PART to search for
RAW MATER AL to search for
RAW MATER AL nunber to search for (assenbly)
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DEFINE QM ; port nunber
DEFINE LINE ;order |ine nunber
DEFINE  W.INE ;work table |ine nunber
DEFINE |
DEFINE  PRT ;part to search
DEFINE RW ;raw to search
LABEL 1
QPEND QCM FRCM QPART ;port question
IF CPARTICOM = ;enpty tenplate
SET RSTTGOM = ASRS ;target station is ASRS
SET RWGOM =1 ;machine # 1 is always asrs
SET RTASK[ QM = 999 ;task = 999 for unl oadi ng
SET RAANOOM = QAEN+ 1 ;point not in order table
Q0ro 1
ENDI F
IF CPARTICOM < O ;tenplate for part
SET PRT = - CPART[ QM
SET RW =0
ELSE
SET PRT = CPART[ M
SET RW = CRAW QM
ENDI F
SET LINE =0 ;initialize LINE
IF CRAWW M > 0 ;if assenbly, search the main part
SET RW= 0
END F
FCR | =1 TO AQEN ;1 oop through entire order
IF CPART[I] = PRT ;if lineis found with the sane part
ANDI F CRAWI] = RW ; and the sane raw nateri al
SET LINE=1 + CRAWN QM ;tag the line
;added (+ CRAW QM) in 28/7/92
IF ONRKLINE] >0 ;if sone part is in process
SET | =QEN+ 1 ; don't search another |ine
ENDI F
ENDI F
ENDFCR
SET W.INE = ONNLINE] + CSUBBP[ QM ;line nunber in work table
SET I = WIRKT] W.I NE] ;get value fromwork table
SET RSTTGCM =1 MD 16 ;station nunber
SET I =11/ 16
SET RWOQM =1 MD 16 ; machi ne nunber
SET RTASKKQOM =1 / 16 ; task nunber
SET RALN GOM = LINE ;order |ine nunber
Q0ro 1
END
# << < RELEASE >>>>>

#i ncl ude REPCRT. DMC

A.CBAL
SET

PROGRAM RLS1

LABEL

PTCET
PTCET = 2

1

;control

;nunber of pallets going can go to a station

of free tenplate
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PEND  STMPL FROM QTMPL  ; next station nunber need tenpl ate
WA T STMPL = 0 ;rel eased

Qoro 1

END

#program checks parts to be rel eased for production

#ind station to do it that is not busy (previous rel ease has fi ni shed)
set EPART[<station>] = PART to rel ease

set ERAW<stati on>] RAWMATER AL to rel ease

set ELINE <station>] line in CROER

set RELES <station>] 1 flag to rel ease, =0 when rel ease is finished

H* B B H

rel ease rul es:

1. release only if no pallet waits for station
where first subprocess has to execute

2. after second release, wait until first subprocess is finished
before trying to rel ease next one

3. assenbly part: wait until all subparts are finished
bef ore rel ease

HoHHHHHHR

#programthat starts the nanufacturing process
PROGRAM  MNFCT

PR NTLN "“nfc"
PR NTLN
#( PROGRAM RELES)
DEFINE IP ;index in priority table
DEFINE | ;index in order table
DEFINE J K ;hel p vari abl es
DEFINE MN ;nunber of assenbly sets ready
DEFINE 11 ;first order line of subparts
DEFINE 12 ;last order line of subparts
DEFINE  STO ;station for rel ease
DEFINE ST1 ;station for first subprocess
DEFINE  FLAG ;=1 in end | oop when fini shed
DEFINE CQLENL ;contains CLEN 1
DEFINE C
IF MPI X = 1
VAT AQEN>0
ELSE
IF AEN=0 ;enpty order
Qoro 9
ENDI F
ENDI F
STCP RLS1
DELAY 20
RUN RLS1
SET INVRK = 1 ;indicates start of manufacturing
.REPO 17 O
LABEL 1
SET QENL = AEN- 1
SET FLAG = 0;flag specifying that all release requests
; have been conpl et ed
IF STML > 0 ;station need tenpl ate
ANDI F RELESJASRS] =0 ;ASRSready to get rel ease command
SET EPART[ASRS] =0 ;part

SET ERAW ASRS) - NTMPL[ STMPL] ;raw material (enpty tenpl ate)
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SET ERAWN ASRS] = 0
SET ELINEfASRS =0 ; duny order |ine nunber
SET RELEJASRS] =1 ;station received rel ease command
SET FLAG =1
END F
FCR IP=1TOQEN
LABEL 2
SET | = OBl FIP ;get order line nunber frompriority table
IF ARYI] >-3 ;not finished
SET FLAG=1
END F
IF ARLYI] >0 ;can rel ease

SET J=ONRqI] + CAINI]
IF J>= aQMY1]

SET ARYI] =-1 ;release is finished
ELSE
IF Ty 1] >0 ;rel ease assenbly part
ANDI F OMSMI] >=0 ; =-1if cannot assenbly
SET M N = 999999 ; only if all subparts ready
SET 11=1+1 ;first subpart
SET 12 =1 + CPTYI] ;last subpart
FCR J=11TO12
SET K=CFANJ] / QAQJ] ;nunber of possible assenblies
; with current subpart quantity
IF K< MN
SET MN = K
ENDI F
ENDFCR
SET MN=MN- CFAINI] ;calcul ate nunber of parts needed to do
SET MN=MN- ONR{I]
SET MN=MN- CGROR[I]
SET MN=MN- OMSMI]
SET J = OAN 1]
SET STO = WIRKT[J] MDD 16
IF MN > 0
AND F EASMY STO] = 0
SET EASMY STO] = 1
SET APART[ STO] = CPART[I]
SET ALINE[ STO] = I
SET OMSMI] = OMSMI] + 1
ENDI F
ENDI F
IF CRDR[I] >0
SET J = ONN I] ;line nunber in work table
SET STO = WRKT[J] MDD 16 ;station where rel eased
SET J=J+1 ;line of subprocess 1
SET ST1 = WRKT[J] MDD 16 ;station where first executed
IF ST1 <> ASRS ;unlimted place in asrs
SET K=0
FCR J=1T0O15 ;check if another part
; is onthe way to that station
IF PNEXT[J] = ST1 ;next station pallet
SET K=K+ 1
ENDI F
ENDFCR
IF K >= PTCST
SET ST1 =0
ENDI F
END F
IF ST1 >0
AND F RELESSTO] =0 ;>0 if rel ease conmand was sent
;already in station
SET CGROR[I] = GROR[I] - 1;
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SET EPART[ STO] = CPART[I] ; part
SET ERAWSTO] = CRAWI] ;raw naterial
SET ERAWN STO] = CRAWN I] ;raw naterial nunber(assenb.)
SET ELI NE[ STO] = | ;order |ine nunber
SET CRLYI] = ARLYI] - 1;o0ne part rel eased
SET ONRKI] = OMRI] + 1;0ne nore part in process
SET RELES STO] = 1 ;station received rel ease comrand
IF IP < QLEN ;if curret part is not last priority
FCR J = IP TO QLENL ; nove current part to last priority
SET K=J+1
SET OrBl P[J] = OrBI A K]
ENDFCR
END F
SET OB PAEN =1
Qoro 2
END F
END F
END F
ELSE
IF ARYI] =-1 ;finish rel ease
RF ARFI] =-2
IF ONR{I] =0 ; fini sh working
SET ARYI] =RFI] - 2 ;end
END F
END F
END F
ENDFCR
DELAY 20
IF FLAG=1 ;if =0 then program ends
Qoro 1
END F
LABEL 9
I F MAPI X = 1
Qoro 1
END F
STCP RLS1
SET INWRK = 2 ;indicates entire order is ready
.REPO 19 0
END
# << PALLETS >>>5>>

#incl ude REPCRT. DMC
PROGRAM NEWP

#change PALLET pl ace
# paraneters are:
# PLT pallet nunber
# NEWP new pl ace

DEFINE QDR ;contains old pallet location
DEFINE | ;for loop on all pallets
SET QLDP = PPLAC PLT] ;save ol d location before changing it
IF QDP <> NEWP ;check if need to change
SET PPLACJ PLT] = NEWP ;update | ocation
IF CPLTINEW| =0 ;if newlocation is tagged as enpty,
ANDI F PPART[ PLT] > 0O ; and pallet contains a part,
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SET CPLTINEWP] = PLT ; tag it (location contains part)

END F
IF abprP >0 ;(=0 only for the first tine)
ANDI F CPLT[ALDP] = PLT ;if old location tagged
; wththat pallet,
SET CPLT[ALDP] =0 ; untag it
FCR | =15 TO 1 ;checks if another nonenpty pall et
IF PPLAC ] = Q.DP ; isinold location
ANDI F PPART[I] >0 ;and tags if there is
SET CPLT[QLDP] = |
END F
ENDFCR
END F
END F
END

PROGRAM  CPPLT

# conpresses PALLET infornation into 8 vars

DEFINE | ;conpressed var (1 - 8)
DEFINE J ;part of conpressed var (1 - 4)
DEFINE K ;1 ocation nunber to conmpress (1 - 32)
DEFINE  TWP ;hel p var to conpute conpressed var
DEFINE P ;part on |ocation
DM TT[ 10] ; save conpressed vars
SET K=1 ; 1 ocation nunber
FCR | =1 TO8 ; conpressed var nunber
SET ™ =0 ;conputi ng val ue
FCR J=1T04 ;part of conpressed var
SET TMP = TMP * 16 ;shift previous value 4 bits left
SET P = CPLT[ K] ;pall et nunber in |ocation
IF P>0 ;pallet exists
SET P = PPART[P] ;part on pallet
IF P>0
SET P=P- 1 ;convert to (1 - 15) val ues
SET P=P MD15
SET P=P+1
ENDI F
ENDI F
SET ™ = TMP + P ;add new val ue
SET K=K+ 1 ;next |ocation
ENDFCR
SET T[] = TWP ; save conpressed val ue
ENDFCR
SET DL = TI[ 1] ;set conpressed vars
SET D2 =TI 2]
SET B = TI[ 3]
SET D4 =TI 4]
SET D6 = TI[ 5]
SET D6 = TT1[ 6]
SET Dr = TI[ 7]
SET D8 = TI[ 8]
END
#macro NEXTC
SET .1=.2+DRCT
IF DRCT =1
IF .1 > 32
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ENDI F
ELSE
IF 1<

[N

ENDI F
ENDI F
#endm

PROGRAM  PLTS

#track pallets
#updat e pal | et |ocation on moving conveyor
#updat e pal |l et |ocation using station infornation

DEFINE T1 ;tinme (for pallet |ocation update intervals)
DEFINE A ;old location of pallet

DEFINE P ;next location; check if station defined there
DEFINE C ;used for report

SET T1 = TIME ;get starting time
LABEL 1
FCR PLT =1 TO 12 ;track 12 pallets
IF STRPLT[PLT] > 0 ;if station reported that pallet passed by
SET A = STPLT[ PLT] ;update | ocation according to the report
SET NEWP = S A
QBB NEWP
SET STPLT[ PLT]
ELSE
IF PSTCP[PLT] = 0 ;0:pallet stopped 1:pallet nmoving
SET A = PPLAJ PLT] ;old Il ocation
. NEXTC NEWP A
SET P = CPLT] NEWP| ;pall et nunber at new | ocation or zero
IF P=0 ;advance pallet to empty place
RF PPART[P] =0 ;or enpty pallet
QBB NEWP
.NEXTC P NEWP
IF CST[PA >0 ;station nunber in location or zero
SET PSTCP[PLT] = 1 ;stop pallet if station defined
; at next sector

0 ;clear the report

ENDI F
ELSE
IF A>0 ;if old location is a station
ANDI F CST[A >0 ;al ways nove the pall et
QBB NEWP
.NEXTC P NEWP
IF CsST[PA >0 ;station nunber in location or zero
SET PSTCP PLT] =1 ;stop pallet if station defined
; at next sector
ENDI F
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR
QBB CPPLT ; conpressed | ocation information
SET T1 = T1 + TOLY ;tine for next check

LABEL 2 ;when wai ting for del ay between checks
FCR PLT =1 TO 12 ; follow station report
IF STPLT[PLT] > 0 ;station report
SET A = STPLT[ PLT] ;update pallet location by station report
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SET NEW = S A
QBB NW
SET STPLT[PLT] =0
QBB COPPLT
ENDI F
ENDFCR

;clear report
;conpress |ocation information

DELAY 20 ;delay to reduce | oad on system

IF TME<TL ;tine del ay before next novenent of pallets
;continue tracking stations

a&oro 2
ENDI F
.REP0O 9 0
Q1o 1
END

# <<<<< QM >>>>>>

AQCBAL QOW
AQCBAL QOWR

PROGRAM  RDOCM

IF QOWN =
READCOM 1, GOWPR
ENDI F

IF QOWN =
READCOM 2, COMPR
ENDI F

IF QOWN =
READCOM 3, COMPR
ENDI F

IF QOWN =
READCOM 4, COWPR
ENDI F

IF QOWN =
READCOM 5, GCOWPR
ENDI F

IF QOWN =
READCOM 6, COMPR
ENDI F

PROGRAM  PROCM

IF QOWN =
PRLNCOM 1, GOMPR
ENDI F

IF QOWN =
PRLNCOM 2, GCOWPR
ENDI F

IF QOWN =
PRLNCOM 3, GCOWPR
ENDI F

IF QOWN =
PRLNCOM 4, GOWPR
ENDI F

IF QOWN =
PRLNCOM 5, GCOMPR
ENDI F

IF QOWN =
PRLNCOM 6, GCOMPR
ENDI F
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PROGRAM  SNOCM

IF QOWN =
SENCOM 1, GOMPR

ENDI F

IF QOWN =
SENCOM 2, GOMPR

ENDI F

IF QOWN =
SENCOM 3, GOWPR

ENDI F

IF QOWN =
SENCOM 4, GOWPR

ENDI F

IF QOWN =
SENCOM 5, GCOMPR

ENDI F

IF QOWN =
SENCOM 6, GCOMPR

ENDI F

# wait until byte is received on rs232

PROGRAM WA T1
LABEL 1

WT GoM1 =0

GETOOM 1, GOOM 1]

a&oro 1

END

PROGRAM VWA T2
LABEL 1

WT GoM2] =0

CETOOM 2, GOOM 2]

a&oro 1

END

PROGRAM WA T3
LABEL 1

WT GoM3] =0

CETCOM 3, GOOM 3]

a&oro 1

END

PROCRAM VWA T4
LABEL 1

WT GoM4] =0

GETOOM 4, GOOM 4]

a&oro 1

END

PROGRAM WA T5
LABEL 1

WT GOM5 =0

CETCOM 5, GOOM 5]

a&oro 1

END

PROGRAM WA T6
LABEL 1

WT @GM6] =0

CETCOM 6, GOOM 6]
Qo 1
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END
#

#i ncl ude

#i ncl ude

PROGRAM

<< QOM >>>>>>

REPCRT. DMC

aovi DVC

oo

#check received rs232 byte and act accordingly

DEFI NE
DEFI NE
DEFI NE
DEFI NE
DEFI NE
DEFI NE
DEFI NE
DEFI NE
DEFI NE

STCP
STCP
STCP
STCP
STCP
STCP
DELAY

LABEL

FCR

IF

SET

IF

PALET
TWPLT
LBFR
BFR
MACH
ERR
I J

C ;for report

GHAR

WA T1 if
WA T2 if
WA T3 if
WA T4 if
WA TS if
WA T6 if
20

QoM 1]
QoM 2
QoM 3]
QoM 4]
QoM 5]
QoM 6]
WA T1
WA T2
WA T3
WA T4
WA T5
WA T6

L 1 O R A |
[eNelolNoNeNo]

1

GO =1 TO 6
GOOMCOW > 0

al r eady
al r eady
al r eady
al r eady
al r eady
al r eady

CHAR = GOOM GOW

CHR="P

(RF CO#MR='Q
(RF C#HR='W
(RF CG#R='1I’
(RF GO#R='0
(RF CG#R='Y
. READOOM  PALET

IF PALET = 0
RF PALET > 15
SET PALET = 15

END F
SET PLTST] COW
END F

runni ng
runni ng
runni ng
runni ng
runni ng
runni ng

;pallet was in station

;get pallet nunber
;illegal pallet nunber

= PALET
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IF HAR =0 ;pal l et | oaded
RF AR ='W
RF AR ="F
RF AR =L
RF AR ="U
RF R =7
RF AR ="C
RF AR ="N

.READOOM LBFR
SET BFR = COWN - 1

SET BFR = BFR * 8

SET BFR = BFR + LBFR
END F

IF R ="M

RF ='m

RF =%

RF =X

RF =y

RF =

. READOOM  J

SET = COW - 1

SET = MACH * 4

SET = MACH + J

END F

IF CHR =" A

SET | = ALINE COW

SET EASMWCOW = 0

SET CRR[I] = CROR[I] + 1

IF oMsM1] > 0
SET OMSM1] = OMSMI] - 1

ENDI F
.REPO 25 COW
ENDI F
IF AR = ' &
SET ROBSTI GO = 110
.REPO 71 COW
ENDI F
IF CHAR = 't
SET ROBSTI OO\ = 120
.REPO 72 COW
ENDI F
IF CHAR = ' f°
SET ROBSTI OO\ = 130
.REPO 73 COW
ENDI F
IF CHAR = ' ¢
SET ROBST] OO\ = 140
.REPO 74 COW
ENDI F
IF CGHAR = '’
SET ROBST[GOM\| = RCBSTJCOMN + 1
.REPO 81 COW
ENDI F
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IF CHAR='B ; 1$232 communi cation o. k.

SET RSTATICOW = 0
SET SSTATTCOW = INCOW * 2
SET SSTAT[COMJ = SSTAT[ GO\ + 1

.REP1 2 COMN SSTAT[ COW

ENDI F
IF G#R ='C

. READOOM |

. READOOM  SP3[ coM\ Jinfo
SET J=COW- 1

SET J=J*8

SET =1+

SET ROBST[COW = 30
SET SPI{COW = BFR
SET SPlcoWN = |
.REP 36 COMN BFR | SP3[ COWN
ENDI F

IF G#R = ' ¢’

IF ROBST[COW = 30
SET ROBST[COW = 31

.REPO 46 COW
ELSE
SET RCBSTIGOMN = 0
SET BFR = SP1[COW
SET | = SP[COW
SET STBTM 1] = STBTM BFR
SET STBPR(I] = STBPR BFR
SET STBRW!] = STBRWBFR
SET STBR\[I] = STBRN BFR
SET STBSH[I] = STBSH BFR
SET STBTY[ 1] = STBTY BFR
SET STBIF[1] = SP3[ COM
SET STBST[I] =1
SET STBST[BFR =0
.REPO 56 COWN

END F

END F

IF R ='D

SET | = ALINE COW

SET EASMWCOWN = 0

SET RYI] =-2

; set all subpart CRLYI] =-1 (if > -1)

SET oMsMI] = -1

.REP0 26 QOWN
ENDI F
IF CHAR="FE ;answer on rel.: missing material
IF ERAWCOMN < 0 ;tenpl at e neaded
. REPO0 23 STMPL
SET ATMPL[ STMPL] = 2 ;send 'K to answare "no tenpl ate”
SET NTMPL[ STMPL] = 0
SET STMPL = 0
ELSE
SET | = ELINE COW
SET RG] =-2 ;finish release (no more material)
SET ONMR{I] = OMR{I] - 1 ;the unreleased one is not in process
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. REPO 13 COW

END F

SET RELESCOMWN = 0 ;can rel ease next
END F
IF CHAR ='F ;finished task

SET CPART] GOW STBPR BFR ; part

SET CRAW COWN STBRWBFR ;raw nmateri al

SET CRAWN COW STBRN BFR ;raw material nunber
SET CSuBP[ CaW STBSB[ BFR ; subprocess nunber fini shed
SET STBSB[ BFR = STBSB[BFR + 1;increnent subprocess nunber

IF CPART[ GO <> 0
.REP1 31 COWN BFR

.REP1 5 COWN STBTM BFR

IF CRAWCOW >= 0
SET RANCOW =0

QPCsT QOWN TO QPART ;getting part infornation
VAT RN COW > 0
SET I = ROLN OOW ;line nunber in order
IF csuBPfaOwW =1 ;if first subprocess finished,
ANDI F ARFI] >=0 ;can rel ease one nore
SET ARYI] =ARgI] +1
ENDI F
IF RTASKI GO  >= 900 ; unl oadi ng
IF | <= A.EN ;if valid order |ine nunber
SET CFAINI] =CANI] +1 ;one nore part is ready
IF ONR{I] >0 ;one part finished work
SET ONRqI] = ONRqI] - 1
ENDI F
ENDI F
SET STBPRBFR =0
SET STBRWBFR =0
SET STBRNBFR =0
SET STBSB[BFR =0
.SENOOM ' F ; finish

. PRLNOOM LBFR
IF CPARTICGOWN <> 0
.REP2 29 OOWN BFR |
ENDI F
ELSE
SET CSUBP[ GOMN| = CSUBF[ OOMN] + 1; next subprocess
SET ROONOGOW =0

QPCsT QOWN TO QPART ;part information
VAT RONOQOW > 0
IF RSTICOMN = CGOWN ;i1f next station=current station
.SENCOM ' C ; conti nue:
. PRLNCOM RV GOW ; machi ne
. PRLNCOM  RTASK[ GOW ;task
. PRLNOOM  LBFR
ELSE
.SENOCM "M ;put part on the conveyor
. PRLNOOM LBFR
ENDI F
ENDI F
ELSE
LSENOOM M
. PRLNOOM  LBFR
ENDI F
ENDI F
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IF CHAR =" I ;station rel eased the pal | et

SET PSTCP[ PALET] =0 ;pall et | eaves the station
. REP1 4 COWN PALET

END F

I F AR ="J

ENDI F
. REP1 66 QOWN NACH
ENDI F
IF AR ="K

END F

IF CHAR = 'K’

SET RCBST[ COMN = 0

SET CPART[ COM| = SP1[ COWN

.REP1 28 OOWN SP1[ COMN

END F

IF CHAR ="' L’

SET RCBST[ COW = 40
SET SPI{ooMN = BFR

. REP1 32 GOWN BFR

END F

IF CHAR ="

IF RCBST[ COMN| = 40
SET RCBST[COMN = 41
. REPO 42 QOWN

ELSE
SET BFR = SP1[ COW|
SET RCBST[QOWN = 0
SET STBST[BFR = 2
SET MACH =BFR+ 1
SET MACH = MCH/ 2
SET STMB[MACH = BFR  ; save buffer nunber in machine
. REPO 52 GOWN

END F

END F

IF CHAR ="M

SET SIMH MMCH =1

SET M ME MACH = TIME

. REP1 61 COWN NMACH

END F

IF CHAR ="'

SET STIMH MCH = 0

SET | = TIME - Ml ME MACH

ER CIM USER’S MANUAL System Program Listing F-25

9303/9502 Central Controller



SET J =1 MD 100
SET I =1/ 100
.REP 62 COMWN MACH | J
ENDI F

IF G#R = 'N
. READOOM  STBTM BFR
. READOOM  STBPR BFR
. READOOM  STBRW BFR
. READOOM  STBR\[ BFR

SET STBSB BFR = 0

SET STBTYBFR = 0

SET STBIF[BFR =0

SET STBST[BFR = 3

SET CPART[ COM = STBPR BFR
SET CRAWCOM = STBRWBFR
SET CRAW( COM = STBR\[ BFR
SET CSLBP COWN = 0

SET RANCOW =0

IF ROBST[ COM > 100

SET RCBSTIGOMN = 0
END F
QPOST  COMN TO QPART
WIT RANGOW >0
. REP 39 COMN BFR STBTM BFR| RCLN COM

ENDI F
IF HAR="'0 ;pall et | oaded
SET RCBST[QOMN| = 20
SET SP1[ oW = BFR
SET SP2[ COW = PALET
. READCOM  SP3[ GOW ;information on part
. REP2 37 OOWN BFR SP3[ COWN
ENDI F
IF CHAR ="0 ;pall et | oaded
IF ROBSTI oM = 20

SET RCBSTIGOMN = 21
JREPO 47 COWN

ELSE
SET RCBSTIOQOMN = 0
SET BFR = SPI[GOW
SET PALET = SP2[ COWN
SET STPLT[ PALET] = OOWN
SET PSTCP PALET] =0
SET Pl NFJ PALET] = SP3[QOMN ;infornation on part
. REPO0 57 OCOW
. REP1 4 OOWN PALET
SET TMPLT = STBTM BFR ;tenpl atte

SET CPART COMN| = STBPR BFR] ; part
SET CRAW QW STBRWBFR] ; raw materi al
SET CRAWN COW STBRN BFR] ; raw materi al nunber

SET CSUBP[ COW STBSB[ BFR] ; next subpr ocess

SET STBST[BFR = 0 ;tag buffer enpty
SET STBIMBFR =0
SET STBPRBFR =0
SET STBRWBFR =0
SET STBRNBFR =0
SET STBSB[BFR = 0 ;tag buffer enpty
SET STBTYBFR =0
IF CRAWQOMN >= 0

SET RAN GO = 0
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QPCsT QOWN TO QPART ;need to know next station nunber
VAT ROONCOW > 0

ELSE
SET RSTICOWN = STMPL
ENDI F
SET PTMPL[ PALET] = TMPLT ;updat e i nfornati on about the pallet
SET PPART[ PALET] = CPART[ COW
SET PRAWPALET] = CRAWQOW
SET PRAWN PALET] = CRAWN COWN
SET PSUBP[ PALET] = CSUBP[ COMN
SET PNEXT[ PALET] = RST[ COMWN
ENDI F
ENDI F
IF CHAR = 'P ;pallet was in station
SET STPLT[ PALET] = OOWN
SET PSTCP PALET] =0
. REP1 4 OOWN PALET
ENDI F
IF CHAR="'Q ;pallet in station, what is on the pallet ?
SET STPLT[ PALET] = OOWN
SET PSTCP[ PALET] =1 ;pallet stopped in station
. REP1 3 OOWN PALET
IF PTMPL[ PALET] =0
.SENOOM 'E ;enpty pal | et
ELSE
IF PNEXT] PALET] = GOW ;next subprocess is in current station
.SENOOM 'Y
SET CPART] COMN| = PPART[ PALET]
SET CRAWQOMN = PRAW PALET]
SET CRAWN COMN| = PRAWN PALET]
SET CSUBP[ COMN| = PSUBP[ PALET]
SET RONOOW =0
QPCsT QOWN TO QPART ;return nmachi ne nunber and task
VAT RN COW > 0
. PRLNCOM  RVA GOW] ; machi ne nunber
. PRLNCOM  RTASK] GOW] ;task
. PRLNCOM  PTMPL[ PALET] ;tenpl ate
. PRLNCOM  CPART] GOW] ;part
. PRLNCOM  CRAW COW ;raw materi al
. PRLNCOM  CRAWN COW ;raw material nunber
. PRLNCOM  CSUBP[ GOW ; subpr ocess
. PRLNCOM Pl NF(J PALET] ;infornation about part
ELSE
.SENOOM ' N ;part for other station is on pallet
ENDI F
ENDI F
ENDI F
IF HAR = 'R
. READOOM ERR
. READOOM |
. READOOM  J
.REP 8 COOMN ERR | J
ENDI F
IF CHAR='S ;station perforned reset
SET RESETICOMN = 0
.REP0 6 OOWN
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ENDI F

IF CHAR="T ;asking for tenplate
. READCOM  NTMPL[ COWN ;part nunber tenplate for
.REP1 21 OOWN NTMPL[ COwN
QCST OOWN TO QrvPL

ENDI F
IF HAR ="'U
SET RCBST[ oM\ = 50
SET SP1[ oW = BFR
. REP1 33 QOWN BFR
ENDI F
IF CHAR =" v’
IF ROBSTI oM\ = 50
SET RCBST{ QoM = 51
.REP0 43 QOWN
ELSE
SET RCBST[ COMN =
SET BFR = [ oW
SET STBST[BFR =3
.REP0 53 QOWN
ENDI F
ENDI F
IF GHAR ="V ;answer on rel ease command: o. k.
IF ERAWQOW < 0
SET ATMPL[STMPL] =1 ;send 'V to answare "tenpl ate ready"”
SET NTMPL[ STMPL] = 0
.REPO0 22 STMPL
SET STMPL = 0
ELSE
.REPO 12 OOW
ENDI F
SET RELES CGOW = 0 ;finish release, can rel ease next
ENDI F
IF CHAR = "W ;station took part and rel eased the pall et
SET RCBST[ oM\ = 10
SET SP1[ oW = BFR
SET SP2[ oW = PALET
.REP1 35 QOWN BFR
ENDI F
IF CHAR ='W ;station took part and rel eased the pall et
IF ROBSTIOOMN = 11
SET RCBSTITOQOMN = 0
. REP0 55 COWN
ELSE
SET ROBSTIOOMN = 11
SET BFR = SP1[ CGOW
SET PALET = SP2[COWN
SET PSTCP[ PALET] = 0 ;pallet |eaves the station
SET STBTIM BFR = PTMPL[ PALET]
SET STBPR BFR = PPART[ PALET]
SET STBRWBFR = PRAW PALET]
SET STBRN BFR = PRAWN PALET]
SET STBSB BFR = PSUBP[ PALET]
SET STBIF[BFR = PI NFJ PALET]
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SET SIBST[BFR =1 ;contains part

SET PTMPL[ PALET] = 0
SET PPART[ PALET] = 0
SET PRAWPALET] =0
SET PRAWK PALET] = 0
SET PSUBP[ PALET] = 0
SET PNEXT[ PALET] = 0
.REPO 45 COWN
.REP1 4 COMN PALET
ENDI F

ENDI F

IF G#R = ' X

ENDI F
IF CHAR = 'Y ;station took part and rel eased the pal | et
SET RCBST[ oM\ = 150
SET BFR =CQOW - 1
SET BFR =BFR* 8
SET BFR =BFR+ 2
SET SP1[ oW = BFR
SET SP2[ COW = PALET
.REPO 75 OOWN
ENDI F
IF CHAR = 'y’ ;station took part and rel eased the pall et
IF RCBST[ QoM = 151
SET RCBSTIOQOMN = 0
. REPO 95 OOWN
ELSE
SET RCBST[ oM\ = 151
SET BFR = SP1[ CGOW
SET PALET = SP2[COWN

SET CPART] COW
SET CRAW COWN
SET CRAW COWN
SET CSUBP[ COWN
IF CPART[COW =
.REPL 5 COMN PTMPL[ PALET]
END F
IF CRAWOOWN >= 0
SET RANGM = 0

PPART[ PALET] ; part

PRAWPALET] ;raw naterial

PRAWA[ PALET] ; raw mat eri al nunber

PSUBP[ PALET] ; subpr ocess nunber fini shed

o

QPCsT QOWN TO QPART ;getting part infornation
VAT RONOQOW > 0
SET I = ROLN OOW ;line nunber in order
IF csuBPfaOw =1 ;if first subprocess finished,
AND F ARFI] >=0 ;can rel ease one nore
SET ARFI] =RFI] +1
ENDI F
IF RTASK] GO  >= 900 ; unl oadi ng
IF | <= ALEN ;if valid order |ine nunber
ER CIM USER’S MANUAL System Program Listing F-29

9303/9502 Central Controller



SET CFINI] =CFINI] + 1 ;0ne nore part is ready

IF ONRI] >0 ;one part finished work
SET ONRI] = OMRqI] - 1
END F
END F
IF CPARTICOMN| <> 0
.REP2 29 COWN O |
END F
ENDF | F RTASK[COMWN >= 900
END F ; |F RAWOGOW >= 0
SET PSTCP[ PALET] = 0 ;pallet leaves the station
SET PTMPL[ PALET] =0
SET PPART[ PALET] =0
SET PRAWPALET] =0
SET PRAWN PALET] =0
SET PSUBP[ PALET] = 0
SET PNEXT[ PALET] = 0
.REPO 85 QOMN
. REP1 4 COWN PALET
END F
END F
I F AR ="Z
SET RCBST[ COMN = 60
SET SPI[GOWN = BFR
. REP1 34 OCOWN BFR
END F
I F AR ="7
I F RCBST[ COMN = 60
SET RCBST[ COMN = 61
. REPO 44 COWN
ELSE

SET  RCBSTTGOMN =
SET  BFR = SPI[COW

. REP0 54 COWN
ENDI F

ENDI F

SET aaaMaawW = 0 ;can recei ve next message
ENDI F
IF RSTATIGOW =1 ; comuni cati on checks

.SENOOM T A

SET RSTATICOMN = 2
ENDI F
IF RELESGOW =1 ;need to rel ease

.SENOOM 'R ; rel ease

. PRLNOOM  EPART] COW ;part

. PRLNCOM  ERAW COWN ;raw materi al

. PRLNCOM  ERAWN COW ;raw material nunber (for assenbly)

SET RELES QOW = 2 ;the rel ease conmand was sent,

.REP1 11 OOWN ELI N COW
ENDI F ;can’'t release nore nowin this station
IF RESETIGOW =1 ;reset in center ->reset in all stations
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.SENOOM 'S

IF ATMPL[ COWN >
IF ATMPL[ COMN

.SENOOM 'V
ELSE
.SENOOM ' K
ENDI F

SET ATMPL[ COMN

ENDI F

I ©
[y

1
o

IF EASMJCOW = 1

.SENOOM W

. PRLNCOM  APART] COVN
.REP1 24 COWN ALI NE| COW

SET EASMJCOW = 2

;reset command
;reset conmand was sent

;need to start assnbl e
;start assenbl e
;part

;the command fini shed

END F
ENDFCR
DELAY 10
Qoro 1
END
# << QM- 8 >>>>>>

#information to WZQOON

PROGRAM  QOV8
DEFINE  MODE
DEFINE  ONT
DEFINE IS
DEFINE  TMPS
DEFINE  SIN
DEFINE  STP
DEFINE R
SET 1IS=0
SET ONT =
SET MXIE =
LABEL 1

CETCOM 8, GOOM 8]

IF aooM 8] = 13
IF MIE = 0
SENCCM 8, 13
SENCCM 8, 10
SENOCM 8, >
END F
IF MIE = 5
PROOM 8, DL
PROOM 8,2
PROOM 8,8
PROM 8, D4
PROM 8,05
PRLNCCM 8
END F
IF MCE = 7
PROM 8, D6
PROOM  8,D7

;question type
;index of order lines for report
;index of stations

;station *

64 + | ocation

;station nunber to change
;new | ocation of station[stn]
;release flag + 5 (ensure > 0)

;starting station nunber
;starting order lines
; 1= 0 after question

;carriage return

;line feed
; pronpt

;locations
;locations
;locations
;locations
;locations

;locations
;locations

1-4
5-8
9- 12
13 - 16
17 - 20
21 - 24
25 - 28
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PROCOM 8, 08 ;locations 29 - 32
PROOM 8, TMPS ;station nunber and | ocation
PRLNOOM 8
ENDI F
IF MXIE = 6
IF ONT =0 ;flag "start of report’
PROCM 8,"0"
PROCM 8,"0 "
PROCM 8,"0 "
PROCM 8,"0 "
PROCM 8,"0 "
ELSE
PROCOM 8, CPART[ ONT] ; part
PROOM 8, OQTY[ ONT] ;quantity
PROCOM 8, ONCRK] ONT] ;in process
PROCOM 8, CFI Nl ONT] ; fini shed
SET R=CRLYONT] +5 ;add 5to ensure >0
PROCM 8, R ;rel ease flag
ENDI F
;send carriage return
ENDI F
SET MXIE =
ENDI F

IF o8] ='%
SET MXIE = 5 ;first 20 locations
ENDI F

IF QooM8l = 7

SET MXIE = 7 ;locations 21 - 32, one station | ocation
PEND TMPS FROM STPND
SET IS = STNXT ;current station nunber
SET STNXT = STNXT + 1 ; next
IF STNXT > 8 ;eyclic
SET STNXT = 1
ENDI F
PCST 1 TO STPND
SET TS = JI S * 64 ;station |ocation
SET TMPS = TMPS + | S ;station nunber
ENDI F
IF QoM 8] ='6 ;for report
SET MDE = 6
IF ONT >= CLEN ;eyclic
SET ONT =0
ELSE
SET ONT = CNT' + 1 ;next order line
ENDI F
ENDI F
IF QMg =" A ;request / change station | ocation
GETGM 8, STN
SET SIN=SIN- 'O
LABEL 2
GETGM 8, GOM 8]
IF Qo8 = =
READOCM 8, STP ;new | ocation
SET g SIN = STP ; updat e
SENOCM 8, 13 ;carriage return
SENOCM 8,10 ;line feed
SENCOM 8, > ; pronpt
Q0ro 1
ENDI F
IF oM 8] = 13
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PROCOM 8, J STN ; request
SENOCM 8, 13 ;carriage return
SENOCM 8,10 ;line feed
SENCOM - 8, > ; pronpt
Q0ro 1
ENDI F
IF o8] =
Qoro 2 ; conti nue
ENDI F
ENDI F
Q010 1
END
# <L<<< STATI ONS >S>>>>

#i ncl ude REPCRT. DMC

#stations active / nonactive

PROZRAM ST
DEFINE | ;for loop on all stations
DEFINE J
DEFINE K
DEFINE C
LABEL 1
WA T SUREP = 0 ; suspend when updat e set up
; FCR Il =1 TO6
i IF SI1] <> SREFA 1]
; ANDI F SREF[I] >0
; SET SREFI] =-1
; ENDF
; ENDFCR
FCR | =1 TO6 ;all stations
IF S 1] <> SREF[I] ;station definition was changed
SET J=9I1] ; check new | ocation
IF J>0
ANDI F CSTJ] >0
SET S]] = SREF[I];can't define two stations in the sane | ocation
ELSE
PEND K FROM STPND ;don’t change stations when reporting on it
SET STNXT = | ;next report is the changed station

PCST 1 TO STPND

LREPL 11 gI]
IF SREF[I] =0 ;new station defined
SET J=1 +4
SET QUT[J] =1 ; station and turn on output for the station
ENDI F
IF gI] =0 ;exits station undefined
SET J=1 +4
SET QUT[J] =0 ; turn off the output for the station
ENDI F
IF SREF[I] > 0 ;station change | ocation
SET J = SREF[I]
SET CST[J] =0 ;tag old location enpty
IF CPLT[J] >0 ;pallet in old location
SET K = CPLT[J] ;get pallet nunber
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SET PSTOP[K] =0 ;free pallet noving in old station position

END F
END F
SET J=9I1] ; new | ocat i on
I F J>0
SET CST[J] =1 ;tag location containing station
END F
SET SREFI] =1J ;set reference for next check
END F
END F
ENDFCR
DELAY 50
Qoro 1
END
# << MAN  >>>>>

#i ncl ude REPCRT. DMC

#Programthat runs all necessary A M CELL system prograns
# at central controller

PROGRAM  AUTO
DEFINE |
I F OBl =0
FCR I =1 TO 100 ;init priority table
SET OBl PI] =1
ENDFCR
END F
RUN ENREP ; cancel report
RUN PLTS ;track pallets
RUN PTG ;give part information to com prograns
RUN oL
IF SREF1] >0 ;start at defined station
SET arfs =1 ;signal to station "you are worki ng"
END F
I F SREF[2] >0
SET ajrne] =1
END F
I F SREF[3] >0
SET aumn7 =1
END F
I F SREF[4] >0
SET agrn gl =1
END F
I F SREF[5] >0
SET aJmn9] =1
END F
I F SREF[6] > 0
SET aJri10] =1
END F
FCR I =1TO6
SET RSTAT[I] =0 ;clear status checking
ENDFCR

PCST 1 TO STPND

RUN aovs ;infornation to wzcon
RUN ST ;track def. and undef. stations
SET INVRK = 0 ;don’t work when startup
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SET SUREP =

IF MAPI X = 1
RUN MNFCT

ENDI F

END

#programthat suspends the manufacturing process
PROGRAM  STCPM

DEFINE C
PRINTLN "stn{
PR NTLN

STCP MNFCT
STCP R.S1
.REPO 18 0
DELAY 20
END

#programthat resets all A MCELL vari abl es
PROGRAM  RESET

DEFINE |

DEFINE C

STCP MNFCT

Syfe RLS1

DELAY 20

SET INVRK = 0 ; stop worki ng
PCST 1 TO STPND

PCST 1 TO CREP ;reset report flag
.REPO 7 0

#clear pallets

FCR I =1 TO15
SET PTMPL[I] =0 ; tenpl at e nunber
SET PPART[I] =0 ;part nunber
SET PRAWI] =0 ;raw material nunber
SET PSWBF[ 1] =0 ; subpr ocess nunber
SET PNEXT[I] =0 ;next station nunber
SET PSTCP[ 1] =0 ;pall et status = MOVING
SET PINFJI] =0 ;info. val ue
ENDFCR
I F QEN >0 ;ADonly restart order
i FOR | =1 TO ALEN
; SET ONRqI] =0
; SET CAINI] =0
; SET RG] =2
;. ENDFCR
; ENDF
#cl ear order
FCR | =1 TO 100
SET CPART[I] =0
SET CRAWI] =0
SET CRAWNI] =0
SET ONNI] =0
SET awBF 1] =0
SET aQry[i] =0
SET Tyl =0
SET Qql] =0
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SET OoOMsMI] =0
SET CRORL[I] =0
SET ONMRKI] =0
SET CFINI] =0
SET ARLYI] =0
SET OB FI] =1 ;init priority table
ENDFCR
SET CQLEN = 0 ;enpty order
FCR | =1 TO6
SET RSTAT[I] =0 ;don’t check station status
SET RELESI] =0 ;don’t send rel ease command
SET EASMYI] =0 ;not in assenbly
SET RCBST[I] =0 ;robot in station
IF g1] >0
SET RESET[I] =1 ;send reset command to station
ELSE
SET RESET[I] =0 ;in undefined station don't send reset comrand
ENDI F
ENDFCR
FCR | =1 TO24 ; machi nes
SET STMH I] =0
ENDFCR
FCR I =1 TO 48
SET STBTMI] =0
SET STBPRI] =0
SET STBRWI] =0
SET STBRNI] =0
SET STBSBI] =0
SET STBIF[I] =0
SET STBTYI] =0
SET STBST[I] =0
ENDFCR
SET STMPL = 0
SET CREP =1 ;report flag
SET SUREP = 0
IF MAPI X = 1
RM M\FCT
ELSE
RUN ENREP ;cancel report
ENDI F
END
# << CRON  >>>>>>
#getting order
PROGRAM CROI N
DEFINE | J ;loop vars
DEFINE | DXAWR ;pointer to work table
DEFINE  PART ;part nunber
DEFINE QIYA ;quantity of parts to do
DEFINE QI'YB ;quantity of raw naterials for one part
DEFINE  QRAW ;nunber of raw naterials for one part (for assenbly)
DEFINE LEN ;nunber of subprocess
DEFINE RAW ;raw material nunber
DEFINE  WBT ; station nunber
DEFINE WA ; machi ne nunber
DEFINE  WASK ; task
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DEFINE CQLENL ;pointer to order table

IF MPI X = 1
SET SUREP = 1
ELSE
RUN ENREP ; cancel report
ENDI F
CET | ;used for sync with external program
IF INWRK = 2 ;last order finished
SET AEN =0 ; cl ear order
SET INRK = 0 ;reset order status
SET IDMR = 1 ;init work line nunber
SET REPL =0 ; reset command
FCR I =1 TO 100 ;init priority table
SET OB MAI] =1
ENDFCR
ENDI F
IF CLEN > 0 ;order exists
ANDI F REPL = 0 ;first try
PRI NTLN "psy" ;"order al ready exists"
PR NTLN
Qoro 9
ELSE
PRI NTLN "orx" ;"can get order"
PR NTLN
ENDI F
IF CLEN > 0 ;order exists but
ANDI F INVRK = 0 ; has not started yet
ANDI F REPL =1 ; and a command to replace it is received
SET QEN =0 ;then clear order before getting
SET IDMR = 1 ;init work line nunber
SET REPL =0 ;reset the conmand
FCR | =1 TO 100 ;init priority table
SET OB MAI] =1
ENDFCR
ENDI F
IF REPL = 1 ; 1. replace, 2: add
STCP M\FCT ; inreplace don't rel ease any nore
FCR | =1 TO AQEN ;tag all lines in old order as finished rel ease
IF ARLYI] >=0
SET ARSI =-1
ENDI F
IF ARFI] >=0 ; change val ue tw ce because
SET AR gI] =-1 ; ot her programcan change it
ENDI F
ENDFCR
ENDI F
SET REPL = 0 ; reset command for next time
IF QEN > 0 ;if order isn't enpty
SET IDAWR = ONN CLEN + CBUBP[CLEN] ;first unused work |ine nunber
ELSE
SET IDAWR = 1 ;if order enpty get first work |ine nunber
ENDI F
SET CLENL = QLEN + 1 ;first unused order Iine nunber
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LABEL 1

READ PART ;part nunber (<O in end order)
IF PART < 0;end of order
Qoro 8
ENDI F
IF CLENL > 100 ;no place for nore |lines
LABEL 2
READ PART
IF PART >= 0 ;waiting for end of order
Qoro 2
ENDI F

PRINTLN "gea" ;indicate no place for order

PRINTLN  ">"
Q&0ro 9
ENDI F
READ QTYA ;quantity of part to do
READ QRAW ;nunber of raw materials (0 if not assenbly)
FCR J =0 TO @RAW
READ RAW ;raw materi al
IF QRAW> 0 ;if assenbly
READ QryB ;quantity of this raw material
ELSE
SET QrYB =1 ;always 1 if not assenbly
ENDI F
READ LEN ;nunber of subprocess
SET CPART[ CLENL] = PART ;put in order table
SET CRAWCLENL] = RAW
SET CRAW CLENL] =J ;raw naterial nunber (for assenbly)
SET ONN CLENL] = | DXAWR ;first subprocess work table |ine nunber
SET CBUBP[ CLENL] = LEN; nunmber of subprocess
SET QONY[ ALENL] = QIYA * QI'YB ;quantity of this raw material
IF QRAW> 0
ANDI F J=0
SET CPTY CLENL] = QRAW ;first line in assenbly is the part itself
SET CRORL[CLENL] =0
ELSE
SET CPTY CLENL] =0
SET CRDRL[ CLENL] = QQrY[ CLEN1]
ENDI F
SET OMSM CLENL] =0
SET QAQ AENL] = QTYB ;quantity of this raw naterial
SET ONMRK CLENL] = 0 ;in process
SET CFINQLENL] =0  ;ready
SET R ALENL] =2 ;can rel ease
FCR I =1 TOLEN ;loop on the entire process
READ WBT ;station
READ WA ; machi ne
READ WASK ; task
SET WA = WA * 16 ;conpress in one var
SET WASK = WIASK * 256
SET WRKT] | DAWR = WBT + WVA ;put in work table
SET VWORKT] | DIWR = WORKT] | DWR + WIASK
SET IDMR = IDAWR + 1 ;next line in work table
ENDFCR
SET CLENL = ALENL + 1 ;next line in order table
ENDFCR
Q0ro 1

F-38

System Program Listing ER CIM USER’S MANUAL

Central Controller

9303/9502



LABEL 8

SET AEN=QBN - 1
PRINTLN “fdz"

PR NTLN ">

LABEL 9

SET SUREP = 0

END

;updat e order |ength
;getting all order

# <<<<<  STSTAT  >>>>>>

#stations report
PROGRAM  RSTAT

DEFINE | ;for loop on all stations
DEFINE TM ;used for timeout
DEFINE  FLAG ;flag for stop waiting after all stations have answered
FCR I =1TO6
IF SREFI] >0 ;only on defined station
SET RSTAT[I] =1 ; send check command
ELSE
SET RSTAT[I] =0
ENDI F
ENDFCR
SET ™= TIME + 200 ;start timer for tinmeout
LABEL 1
SET FLAG= 0
FCR | =1TO6
IF RSTAT[I] >0 ;still no answer
SET FLAG=1 ;set flag
ENDI F
ENDFCR
IF FLAG=1 ;if any stations did not answer
ANDI F ™ > TIME ; wait until timeout
Qoro 1
ENDI F
PR NTLN " e e +"
PRINT  Meomimiaoiia +"
PR NTLN " | STATICN # ! LOCATION !"
PRNT " REMARKS "
PR NTLN " e e +"
PRNT  Meomimiamiia +"
FCR | =1TO6
IF SREF[I] >0 ;only on defined station
PR NTLN " [ I " SREF 1]
PRNT " P
IF INI] =1 ;station input on
IF RSTAT[I] =0 ; station answered
PR NT "COMMIN CATION Q K. "
ELSE
PRINT "NOT RESPONDI NG " ; station did not answer
ENDI F
ELSE ;station input off
IF RSTAT[I] =0 ; station answered
PRNT "I / O PRCBLEM "
ELSE
PRINT "NOT ACTI VE " ; station did not answer
ENDI F
ENDI F
PRNT "I"
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ENDI F
ENDFCR

PR NTLN * P, e o
== TN | +

PRI NTLN ">"

END

#stati on changes

PROZRAM  CSTAT

DEFINE C ; command

DEFINE ST ;station nunber
DEFINE P ;location of station

LABEL 1

DELAY 70

PRINTLN " LT T +"
PRINTLN " A - ADD NEW STATI ON "
PRINTLN " C - OHANGE STATICON LOCATION !

|
1
PRINTLN " ! D- DELETE STATION e
|
|

PRNTLN " S - PRNT STATI ON STATUS P
PRNTLN " I X- BXTTOAQL P
PRNTLN " S 4
PR NTLN
PRNTLN " COWAND (A QDS X):"
LABEL 2
€3) Cc
IF C="A ;add station
CRF C='a
PR NT "A
PR NTLN "ADD STATI CN NUMBER : "
READ ST
IF ST >6
CRF ST<1
PR NTLN
PRNTLN "C\LY STATIONS 1 TO 6 ARE ALLONED'
PR NTLN
o 1
ENDI F
IF g ST >0
PR NTLN

PRINTLN "STATION " ST " ALREADY EXI STS, "
PRNT " USE’'C GCOMVAND TO CHANGE STATI ON LOCATI ON'
PR NTLN

Qo 1
END F

PRNT  “ INLOCATION :"

READ P

IF P>32

RF P<1

PR NTLN

PRINTLN “ONLY LOCATIONS 1 TO 32 ARE ALLONED'
PR NTLN

Qo 1

END F

SET gsn =P
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PR NTLN "Done. "
a&oro 1
ENDI F

IF cC='D ;del ete station
RF c='d
PRNT "D'
PR NTLN " DELETE STATI ON NUMBER : "
READ ST

IF ST >6
RF ST<1
PR NTLN
PRINTLN "O\NLY STATIONS 1 TO6  ARE ALLONED'
PR NTLN
a&oro 1
ENDI F

IF §ST =0

PR NTLN

PR NTLN "STATION " ST " DCES NOT EXI ST
PR NTLN

Qo 1

ENDI F

SET §s1 =0
PRINTLN  "Done."
Qo 1

ENDI F

IF C="C ;change station location
RF cC='c
PR NT "C
PR NTLN " CHANGE STATI CN NUMBER : "
READ ST

IF ST >6
RF ST<1
PR NTLN
PRINTLN "O\NLY STATIONS 1 TO6 ARE ALLONED'
PR NTLN
a&oro 1
ENDI F

IF gsSn =0

PR NTLN

PR NTLN " STATICN * ST " DCES NOT EXI ST, "

PRNT " USE'A COWAND TO ADD A NEW STATI ON'

PR NTLN
o 1

ENDI F

PRNT " NEWLOCATION :"

READ P

IF P> 32
RF P<1
PR NTLN
PR NTLN "QO\LY LOCATIONS 1 TO 32 ARE ALLONED'
PR NTLN
QoTo 1

ENDI F

SET gS1 =P
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PR NTLN "Done. "
a&oro 1
ENDI F

IF c='S ;status
RF C="'s
PRNT "S'
QBB RSTAT
Qoro 1
ENDI F

IF c="'X ;exit
RF C="x

PRINT " X'

PR NTLN

PR NTLN ">"

Q0ro 9

ENDI F

a&oro 2

LABEL 9
END

# <<<<<  PLTSTAT >>>>>>

#pal l et report

PROGRAM RPLT

DEFI NE | ; pal | et nunber

DEFI NE P ;1 ocation

DELAY 30

PR NTLN

PRINTLN " 4+------ N N N +---"
PR NT R e e N e e +"
PRINTLN " !'PALLET! PLACE !TEMPL. ! PART ! "

PR NT "RAW ! SUBPR !NEXT ST!IN ST. !STATUS !

PRINTLN " 4+------ N N N +---"
PR NT R e e N e e +"
FOR1 =1 TO 12
SET P =PPLACI]
PRONTLN " " | "1 PPLAJ ]
PRNT " I PTMPL[I] ™ 1" PPART[I]
PRNT " " PRAWIT " 1" PSUBH | ]
PRNT " IOPNEXT[I] ™ P
IF CST[P >0 ;station in location
PRINT CST[F
ELSE
PRNT " "
ENDI F
PRNT " P
IF PSTCHI] =0
PR NT " MOVE'
ELSE
PR NT " STCP'
ENDI F
PRNT " P
ENDFCR
PRINTLN " 4+------ N N N +---"
PR NT R e e N e e +"
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PR NTLN ">"

END

#pal | ets changes

PROGRAM  CPLT

DEFINE C ; comrand

DEFINE P ;pallet nunber

DEFINE VAL ;new val ue of an item

LABEL 1
DELAY 40

PRI NTLN " e T, "
PRINT  "eccmcccann- o +
PRI NTLN " I S- STATUS | C- CHANGE PALLET"
PRINT " QONTENTS ! X- EXTTOACL !'"
PRI NTLN " e T, "
PRINT  "eccmcocann- o +

PRNTLN " COMVAND (ST X) "

LABEL 11

CET C

IF c="'X ;exit
RF CcC="x
PRINT "X
Qoro 9

ENDI F

IF c='S ;status
RF C='¢
PRNT "S'
QBB RPLT
Qoo 1

ENDI F

IF C='C ; change
RF C='c¢
PRNT "C

PR NTLN "ENTER PALLET NUMBER "
READ P

IF P>12
RF P<1
PR NTLN
PRINTLN " ONLY PALLET NUMBERS 1 - 12 ARE ALLONED
PR NTLN
a&oro 1
ENDI F

LABEL 3
PR NTLN " TEMPLATE ON PALLET IS * PTMPL[ F|
PRNT " CHANGE (V/N? (N"

e) C
PR NTLN
IF c='Y
RF C='y
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PR NTLN " NEW TEMPLATE NUMBER : "
READ VAL
SET PTMPL[P] = VAL

LABEL 4
PR NTLN " PART ON PALLET IS * PPART[ |
PRNT " CHANGE (V/N? (N"

T C

PR NTLN

IF c='Y

(RF C='y

PR NTLN " NEW PART NUMBER *

READ VAL

SET PPART[ | = VAL

LABEL 5
PR NTLN " RAWNMATER AL NUMBER | S * PRAW F|
PRNT " CHANGE (V/N? (N"
T C
PR NTLN
IF c='Y
RF C='y
PR NTLN " NEW RAW MATER AL NUMBER *
READ VAL
SET PRAWP] = VAL

LABEL 6
PR NTLN " NEXT SUBPROCESS FCR PART IS " PSUBP[ F]
PRNT " CHANGE (V/N? (N"

T C

PR NTLN

IF c='Y

RF C='y

PR NTLN " NEW SUBPROCESS NUVBER "

READ VAL

SET PSUBP[ | = VAL

#ooeeee NEXT STATICN ------

LABEL 7
PR NTLN “NEXT STATION IS " PNEXT] Pl
PRNT " CHANGE (V/N? (N"
T C
PR NTLN
IF c='Y
(RF C='y
PR NTLN " NEW STATI CN NUMBER "
READ VAL
IF VAL > 8
CRF VAL <1
PR NTLN "CNLY STATI ON NUMBERS 1 - 8 ARE ALLONED'
Qo 7
END F
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; PRINTLN "PALLET STATUS IS : "
I F PSTCP[P] =0

;. PRINT "MOVI NG'

; ELSE

;. PRINT " STCPPED'

; ENDF

;PRINT ", CHANGE STATUS TO "
VI F PSTCP[P] > 0

;. PRINT "MOVI NG'

; ELSE

;. PRINT " STCPPED'

; ENDF

s PRNT " (YYN? (N

; GET C

; PRINTLN

I F c='Y

;o ORF c="y

; SET PSTCA[F =1 - PSTCAF
; ENDF

PR NTLN
Qoo 1
ENDI F

Q1o 11

LABEL 9

PR NTLN

PRI NTLN ">"
END

# <<<<<  CROSTAT  >>>>>

#or der report

PROGRAM RCRD

DEFINE | ;line in "order table"

DEFINE K ;counter to stop at end of each page

DEFINE FP;flag to print title on the begi nning of page

DELAY 30

IFQAEN=0
PRINTLN "CRDER | S EMPTY I
PR NTLN

a&oro 9

ENDI F

SET FP=1 ;print title first

FCR1 =1 TO A.EN

IF FP=1
PRINTLN " +------ O —— T ——_— T —— +-"

PR NT M- T ——_— T ——_— omm e +"
PRNTLN " | LINE! PART ! RAW | QY ! "
PRNT  "PARTS !IN PROO READY ! REMARKS K
PRINTLN " +------ O —— T ——_— T —— +-"

PR NT M- T ——_— T ——_— omm e +"
SET FP =

END F

PRINTLN * 1" | " 1MCPARTTI]

PRNT " !" CRAWI] " " oQrY[ 1]

PRNT " I" CPTSI] " " ONRq 1]
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PRNT " 1" CAINI] " P

IFARSI] >0

PRINT "READY (" CRLSI] ") "
ENDI F

IFARSI] =0

PR NT "WRKI NG "
ENDI F

IFARYI] =-1

PRINT "RELEASED "
ENDI F

IFARYI] =-2

PRINT "QUT OF NATER AL"
ENDI F

IFRYI] =-3

PRINT "DONE "

ENDI F

IFRYI] =-4

PRINT "DONE (MSSING "
ENDI F

PRINT "I"

SET X=11 16

SET K=&K* 16

IF XK =1
PRINTLN "PRESS ANY KEY TO GONTINLE ...."
T K
SET FP =1

LABEL 9
PR NTLN ">"
END

#or der subprocess report

PROGRAM RPRCC

DEFI NE | ;line in "order table"

DEFI NE  FROM ;first line in work table
DEFINE TO ;last line in work table

DEFINE J ;line in work table

DEFINE WIRK ;value fromwork tabl e
DEFINE ST ;station
DEFI NE  MACH ; machi ne
DEFINE  TASK ; task
DEFINE F ;flag =1 if remark on subprocess was printed
DELAY 30
IFAEN=0
PR NTLN "CRDER | S EMPTY !'"
PR NTLN
Qoro 9
ENDI F
FCR | =1 TO QLEN
PR NTLN " +------ F------- F------- F------- +"
PRINTLN " ! LINE! PART ! RAW ! Qry !"
PR NTLN " +------ F------- F------- F------- +"
PRIONTLN " " | " 1" CPART[ 1]
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PRNT " I" CRAWI] " QY 1]
PRNT " 1"
PRNTLN " +------ b P P 4+
SET FROM = OAN ]
SET TO = FROM + CBUBP| ]
SET TO=TO- 1
PRINTLN "+ ------- T P 4
PRINT  "ommmmmmmmmmmeomoes +
PRINTLN "ISTATION | MACHNE | TASK !I"
PRNT " REMARKS R
PRINTLN "+ ------- PN bt 4+
PRINT  "oommmmmmmmmmmmomoes +
FCR J = FRIMTO TO
SET VERK = WORKT] J]
SET ST = WRK MD 16
SET VWCRK = WIRK / 16
SET MACH = WORK MDD 16
SET TASK = WRK / 16
PRNTLN " 1" ST " 1" MACH
PRNT " I TASK " 1"
SET F=0
IF J = FROM
PRNT " RELEASE "
SET F=
END F
IF TASK = 999
PRNT " UNLOMD NG "
SET F=
END F
IF TASK = 998
PRNT " UNLOAD FCR ASSEMBLY  *
SET F=
END F
IF F=0
PRNT " "
END F
PRINT "1"
ENDFCR
PRINTLN "+ ------- PR bt +
PRINT  "oommmmmmmmmmmoomoes +
IF | < QLEN
PRNTLN "PRESS ANY KEY TO QONTI NLE !
e} J
END F
ENDFCR
LABEL 9
PR NTLN ">"

END
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Station Controller System Programs

#

<L

#for com

VARS

>>>>

#variable for getting char fromrs232 ports

DMG  GOOM 8]

#used when receiving R command

Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL

RPART
RRAW

RRAVWN
RTMPL

; part nunber

;raw material nunber

;raw material nunber (assenbly)
; tenpl at e nunber

#used when receiving Y reply
; machi ne nunber

Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL
Q.CBAL

YMA
YTASK

YTMPL

YPART
YRAW

YRAVWN
YSUBP
YI NFO

; task nunber

; tenpl at e nunber

; part nunber

;raw material nunber

;raw material nunber (assenbly)

; requi red subprocess

;information on part (after g.c.)

#used when receiving Creply
; machi ne nunber

Q.CBAL
Q.CBAL
Q.CBAL

QA
CTASK
CBFR

; task nunber
; buf fer nunber

#used when received Mor F replies
MBFR

Q.CBAL

; buf fer nunber

#used for sending Vor Ereplies

Q.CBAL

A.CBAL
A.CBAL
A.CBAL
Q.CBAL

FREL

TWPLT
PART
RAW
RAVWN
TASK
SUBP

I NFO
FV

FREL = 0

TWPLT
PART
RAW
RAVWN
FV

TASK1
TASK2
TASK3
TASK4

[eNeNeNoN

;O
1

2:
3

;rel easing status

don't need to rel ease

after rel ease command i s received
and material is found

send 'E (missing)

send 'V (o0.k.)

;tenpl ate used

;part nunber

;raw material nunber

;=0 when not found,/ buffer no. (1 for ASRS)

;raw material nunber (assenbly)

;task nunber for each nmachi ne
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#used for sending F replies

D M5 @FIN 8] ;queue for finished tasks (according to buffer nunbers)
GQCBAL FFIN ;=1 when any task has fini shed
GABAL FBFR ; buf fer nunbet where task fini shed

SET FFIN =0

#used for sending P or Q

G.CBAL PALET ;current pall et nunber

GABAL FRLT ;=1 if info required fromcenter
SET PALET = 0

SET FPLT = 0

#used for sending O

ACBAL FONP ;need to send ' O

ACBAL GBFR ; buf fer nunber

G.CBAL CBUBP ; subpr ocess nunber

GA.BAL A NO ;information on part (after g.c.)

SET FOWP = 0

#or send '@ 't 'f' 'n’ (in ASRS noving)
QCBAL ATFLG
SET ATFLG = 0

#for sending W

ABAL PWK ;=1: need to send 'W
ACBAL VWBFR

SET PNRK = 0

#for sending |
ABAL F QN ;=1: need to send 'I’
SET FIGN=10

#used for send N
ACBAL FNEW ;>0 when new part on buffer
SET FNEW= 0

#used for send L
ACBAL LFLAG

AQCBAL LBFR
A CBAL LTASK
SET LFLAG=0

#used for send U
ACBAL ULAG

ACBAL WBFR

SET ULAG =0

#used for send C

ABAL CFLAG ;>0 source buffer nunber
ACBAL CBFRL

GQL.CBAL CBFR2 ; target buffer nunber
SET CFLAG =0

#used for send M (machi ne wor k)

Q@OBAL ML
AOBAL  MWACH
SET ML = 0
DM QM5

#used for send X (flipping)
QCBAL XFLAG

QACBAL  XMACH

SET XFLAG = 0
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#used for send J (I oading)

Q.CBAL
Q.CBAL
SET

JFLAG
JNVACH
JFLAG =0

#used for send H (honmm ng)

Q.CBAL
SET

HFLAG
HLAG =0

#used for send K (assenbly)

Q.CBAL
Q.CBAL
SET

KFLAG
KPRT
KFLAG = 0

#EMPTY pal | ets needed

QCBAL NEMP
SET NEMP = O ; nunber of enpty pallets needed
#nunber of EMPTY pallets waiting
QCBAL FEMP
SET FEMP = 0 ;=1 when enpty pallet is in station
ABAL FTWP ;tenplate flag
;0 : nothing
;7 1: send T
;2 : after sending
;3 : received V (0.k.)
;4 : received K (mssing)
GCBAL  TPART ; part nunber need tenpl ate
GCBAL BTEWP ; buffer nunber of enpty tenplate for part
GCBAL  APART ;part nunber for assenble
D M5 QSM 40] ; parts need to assenbly
QA CBAL AFLAG ;assenbly flag
;1 : send A (0.k.)
; 2 : send D (can't assnble)
ACBAL APRT ; part nunber
GQCBAL  ASMBF ;>0 after start assenbly until getting
SET ASMBF = 0
#buffer contents: [ index is (MACHNE-1) * 2 + (machi ne BUFFER) ]
D Mz MIASK[ 8] ;task required
D M5 MLG 8] ;0 : enpty, 1: with part, 2: in mach., 3: ready
D M5 MIMPL[ 8] ;tenpl ate nunber
D MG MPART[ 8] ;part nunber
D MG MRAW 8] ;raw material nunber
D M5 MRAWA[ 8] ;raw material nunber (assenbly)
D MG MBUBP[ 8] ; required subprocess
D M5 MN-J 8] ;information on part (after g.c.)
D M5 MBUSY[ 4] ;0-machine free, 1/2 - nunber of buffer in use
D M5 MFI N 4] ;>0 when nachi ne has fi ni shed
D M5 LASTT[ 4] ;last task conpl eted at nachi ne
D M5 FTASK 4] ; =1 when program | oadi ng to nachi ne
QCBAL TFLAG
SET TFLAG = 0; =1 when changi ng prograns
GQBAL UTASK ; =0 when task | oading i nuse
SET UTASK = 1
#using ROBOT, only ONE programcan use a robot at any tine
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GCBAL RBOT ;flag set to O when robot is in use
SET RCBOT = 1

#station buffer nunber for robot to go to

# [(MMCH NE-1) * 2 + (machi ne BUFFER nunber)]
ACBAL BFR
ABAL M ; machi ne nunber | oad/ unl oad

#maxi mumbuffers , normal 2, asrs 1, cnc 2 for each nachi ne
# normally (2 buffers * 1 machine)

A CBAL MAXBF

SET MMBF = 2;=4 in a station with 2 machi nes

#nunber of free buffers at this station
ACBAL NWRK
SET NWCRK = MAXBF

#f or debuggi ng

Q.CBAL PRNT

SET PRNT = 0 ;1 involves printing of conmunication
#station id

GCBAL STNUWM ; station nunber

# flag = 1 when at ASRS station
QCBAL ASRS
SET ASRS = 0

#use for robot noves
DMPA A M500] ;robot points
DMPB A MB500] ;slidebase points

#f1 ags, used when robot programruns

AQCBAL MW ; by MACH
A CBAL PW ; by PTONV
AQCBAL  TW ; by TON

AQCBAL  WF ; by WeP

#i f using slidebase, axis nunber for honing
QCBAL SLIDE
SET SLIDE=7 ; def aul t

#when systemis busy don't stop pallets
QCBAL  SBUSY
SET SBUSY = 0 ; =1 when busy

#reset flag =1 ->send 'S to central controller
QA.CBAL FRST

SET FRST = 0

#for using costom ze nunber of buffer each nachi ne

D M5 MBVAX] 4]

D M5 BUFMA 8]

SET MBVAX 1] = 2 ;default 2 buffer each nachi ne
SET MBVAX 2] = 2

SET MBMAX 3] = 2

SET MBVAX 4] = 2

# <<<<<<  ONTIDL  >>>>>>

SET STNM = 1 ; station nunber

# <<<<  VARASR (ASRS station) >>>>
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SET MAXBF = 2;1 buffer + 1 the ASRS

SET NWCRK = MAXBF

SET ASRS =1 ;indicate "at ASRS station"

# << VAR (2 MMCHNES in station) >>>>

SET MAXBF = 4 ;2 buffers * 2 nachi nes
SET NWCRK = MAXBF

# <k<g<<  START >>>>>>>>
PROGRAM  HOMES ; 1 homing
END
PROCRAM A M ;2 run all AMACL system prograns
END
PRORAM  RESET ;3 reset dMsystem
END
PROGRAM  $CLR ;4 for user applications
END
PROZRAM A WP ;5 attach to A M poi nt
END
PROGRAM  $UL ;6 attach to 1ST user program
END
PROCRAM  $L2 ;7 attach to 2ND user program
END
PROCRAM  $L3 ;8 attach to 3RD user program
END
PROCRAM  $WU4 ;9 attach to 4TH user program
END
PROGRAM SINT ;10 initialize ASRS carousel position vector
END
PROZRAM DTTP ;11 tenplate to pall et
END
PROZRAM DTFP ;12 tenpl ate frompall et
END
PROZRAM DTTB ;13 tenplate to buffer
END
PROZRAM DTFB ;14 tenpl ate frombuffer
END
PROZRAM DPTB ;15 part to buffer
END
PROGZRAM DPFB ;16 part from buffer
END
PROGRAM  DPTM ; 17 part to machi ne
END
PROGRAM  DPFM ; 18 part from nachi ne
END
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PROCGRAM DAWTM ;19 start machine and wait for it to finish

END
PROGRAM MM ;20 for future use
END
PROGRAM  SELB1 ;21 select buffer 1
SET BFR =1
END
PROGRAM  SELB2 ;22 select buffer 2
SET BFR =2
END
PROGRAM  SELB3 ;23 select buffer 3
SET BFR = 3
END
PROGRAM  SELB4 ;24 select buffer 4
SET BFR = 4
END
PROGRAM  SELML ;25 sel ect machine 1
SET MACH =
END
PROGRAM  SELMR ; 26 sel ect machine 2
SET MACH =
END
PROGRAM OR P ; 27 open gri pper
CPEN
END
PROGRAM CR P ; 28 cl ose gri pper
QLCsE
END
PROGRAM  $$29 ;29
END
PROGRAM  $$30 ; 30
END
PROGRAM  $$31 ;31
END
PROGRAM  $$32 ;32
END
PROGRAM  $$33 ;33
END
PROGRAM  $$34 ;34
END
PROGRAM  $$35 ;35
END
PROGRAM  $$36 ; 36
END
PROGRAM  $$37 ;37
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PROGRAM  $$38

PROGRAM  $$39

PROGRAM  $$40

PROGRAM  $ST1

PROGRAM  $ST2

PROGRAM  $ST3

PROGRAM  $ST4

PROGRAM  $ST5

PROGRAM  $ST6

PROGRAM  $ST7

PROGRAM  $ST8

PROGRAM  $ST9

PROGRAM  $ST10

PROGRAM  SFLP1

PROGRAM  SFLP2

PROGRAM  SFLP3

PROGRAM  SFLP4

PROGRAM  WIL1
WA T FTASK] 1]

PRORAM  \WIL2
WA T FTASK 2]

PROGRAM WIL3

;38

;39

;40

;41

;42

;43

;44

;45

; 46

47

;48

;49

; 50

attach

attach

attach

attach

attach

attach

attach

attach

attach

attach

1ST station

2ND station

3RD station

4TH station

5TH stati on

6TH stati on

7TH stati on

8TH stati on

9TH stati on

10TH stati on program

program

program

pr ogr am

pr ogr am

pr ogr am

pr ogr am

pr ogr am

pr ogr am

pr ogr am
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WAT FTASK3] =0
END

PROGRAM  WIL4

WA T FTASK4] =0
END

# <<<<< STPANT  >>>>

#default tenpl ate nani pul ation positions
# buffer n nust be point n

# pal | et nust be point 9
#forn(l1.. 9

#n+l0 is relative ton 100 nm up

TEACFR QM 11] AM1]
0

0

1000

0

0

TEACFR M 12] AM2]
0

0

1000

0

0

TEAGR QM 13] A M3
0

0

1000

0

0

TEAGR QM 14] A M4]
0

0

1000

0

0

TEAGR A M 15] A M5]
0

0

1000

0

0

TEACR A M 16] O M 6]
0

0

1000

0

0

ER CIM USER’S MANUAL System Program Listing F-55
9303/9502 Station Controller



TEACFR QM 17] AM7]
0

0

1000

0

0

TEACHR M 18] A M 8]
0

0

1000

0

0

TEACFR M 19] AM9)
0

0

1000

0

0

# <<<<< TMPLTA >>>>

# get tenplate frompall et
PROGRAM FROWP /N
SPEEDA 40

MOVED QA M19]
aQBB ORP
SPEEDA 5

MOVELD A M9]
DELAY 50

AQBB ORP
SPEEDA 10
MOVELD QA M 19]
END

# put tenplate on pallet
PROGRAM TCPLT /N
SPEEDA 40

MOVED QA M19]
SPEEDA 5

MOVELD A M 9]
DELAY 50

aQB8LB ORP
SPEEDA 10

MOVELD A M 19]

END

# get tenplate frombuffer (BFR
PROGRAM  FROMB / N
DEFINE Bl

SET BL = BFR + 10
SPEEDA 40

MVED O MBl]
@BB ORP
SPEEDA 5

MOVELD O MBFR
GBB ORP
SPEEDA 10
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MOVELD Q M Bi]
END

# put tenplate on buffer (BFR
PROGRAM TCBFR /N
DEFINE Bl

SET BL = BFR + 10
SPEEDA 40

MVED O M BI]
SPEEDA 5

MVELD O M BFR
QBB ORP
SPEEDA 10

MOVELD Q M B1]

END

# <<<<< TMPLTB >>>>

# get tenplate frompallet
PROGRAM FROWP /N

SPEED 40
MVED QO MY 9]
MVED QM 19]
QBB OaRP
SPEEDA 5
MOVELD QM 9]
DELAY 50
QBB OaRP
SPEEDA 10
MOVELD QM 19]
END

# put tenplate on pallet
PROGRAM  TCPLT /N

SPEED 40
MVED O MY 9]
MVED O M19]
SPEEDA 5
MOVELD QM 9]
DELAY 50
GBB ORP
SPEEDA 10
MVELD O M 19]
END

# get tenplate frombuffer (BFR
PROGRAM FROMB / N
DEFINE Bl

SET BL = BFR + 10
SPEED 40

MOVED O M BFR
MVED O MBl]
@BB ORP
SPEEDA 5

MOVELD O MBFR
GBB ORP
SPEEDA 10

MVELD O M Bl]
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# put tenplate on buffer (BFR
PROGRAM TGBFR /N
DEFINE Bl

SET BL = BFR + 10
SPEED 40

MVED O MY BFR
MVED O M BI]
SPEEDA 5

MVELD O M BFR
QBB OaRP
SPEEDA 10

MOVELD Q M B1]

END

# <<<<< RBA >>>>

#hom ng group B
PROGRAM STB /N
END

#ci m poi nt
PROGRAM A M /Y
DELAY 30
@ATTACH aM
END

# <<<<< RBB >>>>
#homi ng group B

PROGRAM STB /N
HHOME SLI DE

SPEEDB 40
MOVED a mg 9]
END

#ci m poi nt
PROGRAM A MP /Y
DELAY 30
@ATTACH aM
DELAY 30
@ATTACH aMm
END

# << QONTIN  >>>>>>

# assign 'static nunber’ programs to execute user prograns

#hore r obot
PROZRAM STA /N
HOMVE

QBB STB
SPEEDA 40

MOVED aM1i9
END

#hom ng

PROZRAM HOMES /Y
; SET HLAG =1
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, SET HFLAG = 3
STCP AM

DELAY 10

RUN am

END

#get part frombuffer (BFR
PROGRAM FB /N

aQ.CsE

END

#put part on buffer (BFR
PROGRAM TCB /N

CPEN

END

#l oad part to nmachine 1
PROGRAM TOML /N

CPEN

END

#l oad part to nachine 2
PROGRAM TQWR /N

CPEN

END

#l oad part to machine 3
PROGRAM TOMB /N

CPEN

END

#l oad part to machine 4
PROGRAM  TQMt /N

CPEN

END

#l oad part on nachi ne (MACH
PROGRAM TQM /N

IF MACH = 1
BB TOoML
ELSE
IF MACH =
BB TR
ELSE
IF MACH =
BB TQVB
ELSE
IF =4
BB TOw
ENDI F
ENDI F
ENDI F
ENDI F
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#unl oad part from nachi ne
PROGRAM FML /N

CPEN

END

#unl oad part from nachi ne
PROGRAM FM2 /N

CPEN

END

#unl oad part from nachi ne
PRORAM FMB /N

CPEN

END

#unl oad part from nachi ne
PROZRAM FM4 /N

CPEN

END

#unl oad part from nachi ne
PROGRAM FM /N

IF MACH = 1
BB M
ELSE
IF MACH =
BB FMve
ELSE
IF MACH =
BB FVB
ELSE
IF MACH =
BB Fwi
ENDI F
ENDI F
ENDI F
ENDI F

END

LMDL /N; | oad node

LMXI2 /N; | oad node

LMXIB /N; | oad node

LMD4 /N; | oad node

AMDL /N; auto node

(M

machi ne 1 program (duny if

nmachi ne 2 program (duny if

nmachi ne 3 program (duny if

nmachi ne 4 program (duny if

nmachine 1 program (duny if

user

user

user

user

user

not

not

not

not

not

need)

need)

need)

need)

need)
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AMOD2 /N;auto node machine 2 program (duny if user

AMODB / N;auto node machi ne 3 program (duny if user

AMOD4 / N; auto node machi ne 4 program (duny if user

QEAR

/N

;' clear’ program (duny if user

, user

, user

, user

, user

1 program (duny if user

2 program (duny if user

3 program (duny if user

4 program (duny if user

DITP /Y ;11 tenplate to pallet

DIFP /Y ;12 tenplate from pal |l et

BB CLEAR

END

# user

PROCGRAM USERL /N
END

PROCRAM USER2 /N
END

PROCRAM USER3 /N
END

PROCRAM USER4 /N
END

PROGRAM  $UL /Y
BB USERL
END
PROGRAM $L2 /Y
BB USER2
END
PROGRAM $WB /Y
BB USER3
END
PROGRAM $WU4 /Y
BB USER4
END

#init

PROGRAM INT /N
END

PROZRAM $INT /Y
BB INT
END

PROGRAM

BB TCPLT
END

PROGRAM

BB FROWP

not

not

not

not

not

not

not

not

need)

need)

need)

need)

need)

need)

need)

need)
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DITB /Y ;13 tenplate to buffer
TCBFR

DIFB /Y ;14 tenplate from buffer
FROVB

DPTB /Y ;15 part to buffer
TCB

DPFB /Y ;16 part frombuffer
FB

DPTM/Y ;17 part to nmachi ne
o™

DPFM /Y ;18 part from nmachi ne
FM

$SWM /N

DMM/Y ;19 start machine and wait for it to finish
$WIM

FLIPL /N ;fliping part on machine 1 (duny if
FLIP2 /N ;fliping part on machine 2 (duny if
FLIP3 /N ;fliping part on machine 3 (duny if
FLIP4 /N ;fliping part on machine 4 (duny if
SFLP1 /Y ;systemfliping part using robot

R

SBUSY = 1

R FROM RCBOT

XVACH = 1

XFLAG =

FLI P1

XFLAG = 3

XFLAG = 0

SBUSY = 0

1 TO RCBOT

SFLP2 /Y ;systemfliping part using robot

R

SBUSY = 1

R FROM RCBOT

XVACH =

user

user

user

user

not

not

not

not

need)

need)

need)

need)
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QBB FLI P2

SET XFLAG = 3
VAT XFLAG = 0
SET SBUSY = 0
PCST 1 TO RCBOT
END

PROCRAM  SFLP3 /Y ;systemfliping part using robot
DEFINE R

SET SBUSY = 1
PEND R FROM RCBOT
SET XMACH = 3
SET XFLAG =1
QBB FLI P3

SET XFLAG = 3
VAT XFLAG = 0
SET SBUSY = 0
PCST 1 TO RCBOT
END

PROCRAM  SFLP4 /Y ;systemfliping part using robot
DEFINE R

SET SBUSY = 1
PEND R FROM RCBOT
SET XVACH =

SET XFLAG = 1
QBB FLI P4

SET XFLAG = 3
VAT XFLAG = 0
SET SBUSY =
PCST 1 TO RCBOT
END

# << CQVER >>>>>

# printing: version nunber, date, and station nunber
PROGRAM CVER

PRNTLN "ER- QM VERSION 1.83"
PR NTLN " DATE 26/ 10/ 92"
PRINTLN "STATION " STNUM

PRINTLN ">
END
# <<<<< FINSH >>>>>

#get nunber of nachine that has fini shed from queue
PROGRAM FIN S

LABEL 1

QPEND FBFR FROM FI N ;queue of finished nachi nes
SET FFIN=1 ;flag : a machi ne has fini shed
VAT FFIN=0

Qoro 1

END

# <<<<< PALLETS >>>>>
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Q.CBAL
SET
Q.CBAL
SET

TMAX

TMAX = 100
D

TD = 800

# stop the pall et
PROGRAM  STCPP

END

;does not performany function at this tine

; since all pallets stop at station

#rel ease the pal |l et

T1

T1 = TNEXT - TIME

T1 > TVWAX

TNEXT = TI ME + TNAX

TIME > TNEXT

TNEXT = TIME + TD

PALET = 0
el =1
100

el =0

#get pal |l et nunber

PROGRAM  PLTS

DEFINE  PLT

IF IN6] =1 ;pall et already here
SET aje =1 ;release it
WA T IN6] =0 ;be sure the pallet is rel eased
SET ajri 6] =0

ENDI F

LABEL 1

SET aJufs =1 ;command: stop pal |l et

WA T IN6] =1 ;wait until pallet cones

SET PLT = IN4] * 2 ;get pallet id

SET PLT = PLT + IN 3]

SET PLT = PLT * 2

SET PLT = PLT + IN 2]

SET PLT = PLT * 2

SET PLT = PLT + IN 1]

SET PALET = PLT

SET FALT =1

WA T PALET = 0 ;wait until pallet is rel eased

VAT IN6 =0

Qoro 1

END

# << | SVALID >>>>

#dumy programfor stations that can't rel ease parts
PROGRAM  CGETP /N
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#exanpl e : for assenbly get part for assenbly place

END

PROGRAM | SVLD /N

DEFINE R

SET BTEMP = O; buf fer nunber contain enpty tenplate for part
SET TPART = RPART ;part nunber needed tenpl ate
SET FTMP = 1 ;send comrand "need tenpl at e"
WA T BTEMP > O;wait for enpty tenplate

PEND R FROV RCBOT

SET BFR = BTEWMP

SET PART = RPART

SET RAW = 0

SET RAWN = O

SET SBUSY = 1;don't stop pallets

SET ATFLG = 7

WA T ATFLG = 0

csB TP ;get part

SET ATFLG = 9

WA T ATFLG = 0

aQsLB T8 ;pot the part on buffer

SET SBUSY = 0

PCBT 1 TO RaBOT

SET ASMBF = 0; can assenbl e anot her part

SET Fv = BTEMP ;buf fer nunber contain the ready part
END

# << ASMB  >>>>>>

PROGRAM  ASMBL /N ;user assenbly program
#user programto assemy (PART)

END

PROGRAM  ASMBL

DEFINE  LPART

DEFINE R

LABEL 1

PEND  LPART FROM QASM

WAT ASWBF = ;don’t assenbl e the scond part
SET ASMBF = 1 ; befor getting the first
PEND R FROM RCBOT

SET SBUSY = 1

SET PART = LPART

SET KPRT = LPART

SET KFLAG = 1 ; send 'H starting assenbly
QBB ASMBL

WT KFLAG=0

SET KFLAG = 3 ; send 'h' end assenbly
WT KFLAG=0

SET SBUSY = 0

PCST 1 TO RBOT

SET APRT = LPART

SET AFLAG = 1

WAT AFLAG=0

Qo 1

END

PROGRAM  ASMB

QcsT APART TO QASM

SET APART = 0

END
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# <<<<< RELEASE >>>>>

#execute part rel ease
PRORAM RELES

[€oSV 2] | S\LD ;check if part is valid
I F FV =0
SET FREL = 2 ; not found
ELSE
SET FREL = 1 ;' found naterial’
I F ML PV < 4
SET MLGF] =3 ;ready pary
SET MIMPL[ V] = RTMPL ; tenpl at e nunber
END F
SET MLG FV] =3 ;ready pary
SET MPART[ V] = RPART; part nunber
SET MRAW FV] = RRAW ; raw naterial nunber
SET MAW V] = RRAWN; raw materi al nunber (assenbly)
SET MSWBPIFV] =0
SET MIASKIFV] =0
SET MNFOR] =0
SET FNEW = FV
WA T FNEW= 0
QPCsT FV TO FIN ;finish rel ease ready to continue
END F
END
# << TASK >>>>>
AQCBAL  $MHL
ACBAL M2
ACBAL MO
AQCBAL M4
SET SMOHL = 1
SET M2 = 2
SET $MOH3 = 3
SET $MH = 4

GCBAL  $ENDT

#waiting for characters to be received on the rs232 #2
PROGRAM WAl T2
LABEL 1

SET QM2 =0

; comrand to finish being executed

CETOOM 2, QM 2] ;get the command

IF PRNT = 1 ;i n DEBUG node
PRINTLN "$ in2 :" GOQOM 2]

ENDI F

IF QM2 ='S ;start
SET TFLAG =1

ENDI F

IF QM2 ='E ; end
SET TFLAG =0

ENDI F
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IF QM2 ='R ;restart
SET LASTT[1] =0
SET LASTT[2] =0
SET LASTT[3] =0
SET LASTT[4] =0
SET TFLAG =1
ENDI F
IF aoaM2] ='G ;start | oading
ENDI F
IF QM2 ='V
DELAY 20
SET $ENDT = 1
ENDI F
IF M2 ='K ;cannot loadin (mssing file or definition)
; NEXT VERSION ...
ENDI F
Q&0ro 1 ;for the next
END
PROGRAM  TASK1 /N
DEFINE  ROCDE
DEFINE U
IF TFLAG =1
IF TASK1 <> LASTT[ 1]
SET FTASK 1] =1
QBB LMODL
PEND U FROM UTASK
SET JMACH = 1
SET JFLAG =1
SET $ENDT = 0
PROCM 2 "%
PROCM 2" " sMOHL
PRLNOOM 2 " " TASK1L
VAT $ENDT = 1
SET JMACH = 1
SET JFLAG = 3
PCST 1 TO UTASK
QBB AMDL
SET LASTT[ 1] = TASK1
ENDI F
ENDI F
END
PROCRAM  TASK2 /N
DEFINE  ROCDE
DEFINE U
IF TFLAG =1
IF TASK2 <> LASTT[ 2]
SET FTASK 2] =1
QBB LMD2
PEND U FROM UTASK
SET JVMACH = 2
SET JFLAG =1
SET $ENDT = 0
PROCM 2 "%
PROCM 2" " sMR
PRLNOOM 2 " " TASK2
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WA T $ENDT = 1
SET JMACH = 2
SET JFLAG = 3
PCST 1 TO UTASK
QBB AMI2
SET LASTT[ 2] = TASK2
ENDI F

ENDI F

END

PROGRAM  TASK3 /N

DEFINE  ROCDE

DEFINE U

IF TALAG = 1

IF TASK3 <> LASTT[ 3]
SET FTASK[ 3] = 1
QBB LMIB
PEND U FROM UTASK
SET JMACH = 3
SET JALAG = 1
SET $ENDT = 0

PROCM 2 "R
PROCM 2" " sMOB
PRLNOOM 2 " " TASK3

W T $ENDT = 1
SET JMACH = 3
SET JFLAG = 3
PCST 1 TO UTASK
G@BB  AMIB
SET LASTT[ 3] = TASK3
END F
END F
END
PROGRAM  TASK4 /N
DEFINE  ROCDE
DEFINE U
IF TFLAG = 1
IF TASK4 <> LASTT] 4]
SET FTASK( 4] = 1

BB LMODA
PEND U FROM UTASK

SET JMACH = 4
SET JFLAG =1
SET $ENDT = 0

PROCM 2 "
PROCM 2" " sMH4
PRLNOOM 2 " " TASK4

VAT $ENDT = 1

SET JMACH = 4
SET JFLAG = 3

PCST 1 TO UTASK
QBB A4

SET LASTT[ 4] = TASK4
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PROGRAM  $TSK1L
QBB TASKL
SET FTASK] 1]

1
o

PROGRAM  $TSK2
QBB TASK2
SET FTASK] 2]

1
o

PROGRAM  $TSK3
QBB TASK3
SET FTASK] 3]

1
o

PROGRAM  $TSK4
QBB TASKA
SET FTASK] 4]

1
o

PROGRAM  $TASK

IF MACH =
SET TASK1 = TASK
RUN $TSKL

IF MACH =
SET TASK2 = TASK
RUN $TSK2
ELSE
IF MACH =
SET TASK3 = TASK
RUN $TSK3
ELSE
IF MACH =
SET TASK4 = TASK
RUN $TSKA
ENDI F
ENDI F
ENDI F
ENDI F

# << < NMACH NE >SS>S>>>

PROGRAM  $MFB
IF PART > 0
IF TASK < 900
SET FTASK] MACH
[€oST 2] $TASK
; ELSE
; SET FTASK] MACH
ENDI F
QBB FB ;get part frombuffer
ENDI F
SET MW =
END

1
N

0

PROGRAM  $MI'M
IF PART > 0
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[€oSV 2] T™aM ;put part in nachine
END F
SET MF =
END
PROCRAM  $MFM
I F PART > 0
[€oST 2] FM ;get part fromnachi ne
END F
SET MF =
END
PROGRAM  $MIB
I F PART > 0
[€oST 2] TB ;put part on buffer
END F
SET MF =
END

PROGRAM WML /N
DELAY 100

PROGRAM WIM2 /N
DELAY 100

PROGRAM WIMB / N
DELAY 100

PROGRAM WMt /N
DELAY 100

PROGRAM  $TML

IF PART > 0
@BB  WL1
IF TASKL < 900

QPosT 1TOM

END F
GBB WM
IF TASKL < 900

QPosT 101 TO QM

END F
END F

SET MIN1 =1
END

PROGRAM  $TMR

IF PART > 0
BB WL2

IF TASK2 < 900
QPosT 2 TOQM
END F

BB WM

IF TASK2 < 900
QPoST 102 TO QM
END F

END F

SET MIN2] =1

END
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PROGRAM  $TMB
IF PART > 0
@BB  WL3
IF TASK3 < 900
QPoST 3 TOQM
END F
GBB WM
IF TASK3 < 900
QPoST 103 TO QM

ENDI F

ENDI F

SET MIN3] =1
END

PRORAM  $TM!

IF PART > 0
QBB WL4

IF TASK4 < 900
QPoST 4 TO QM
END F
BB WM
IF TASK4 < 900
QPoST 104 TO QM
END F
END F
SET MIN4 =1
END

PROGRAM  $REPM

DEFINE M

LABEL 1

PEND  MFRIMQM
SET MBCH = M MD 100
IF M> 100
SET ML = 3
ELSE

SET ML = 1
END F

WA T ML = 0
Qo 1

END

PROGRAM $WIM /Y

IF MACH =
SET TASKL = TASK
RN $TML

ENDI F

IF MACH =
SET TASK2 = TASK
RN STV

ENDI F

IF MACH =
SET TASK3 = TASK
RN $TVB

ENDI F

IF MACH =
SET TASK4 = TASK
RN $TMA

ENDI F

END
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#check if can nove part to or from nachi ne

PROGRAM  MACH
DEFINE | ;machine (1 - 4) up to 4 machines
DEFINE J ;nmachine buffer (1 - 2)
DEFINE B ;absol ute buffer nunber(l - 8)
DEFINE R
LABEL 1
FCR | =1T04 ;up to 4 machi nes
IF MBUSY[I] =0 ; machi ne enpty! check part ready for machine
FCR J =1 TO MAXBF
SET B=1J
I F BUFMN B] = |

ANDI F ML Bl =1 ;part waiting for nachi ne
SET SBUSY =1 ;don’'t stop pallets (robot is busy)

PEND R FROM RCBOT; wai ting for robot to be avail able

SET BFR =B ; buf fer
SET MACH = | ; machi ne
SET MF =1 ;get part frombuffer
SET PART = MPART] B
SET RAW = MRAWB]
SET RAVWN = MRAWN B]
SET TASK = MIASK] B|
SET SUBP = MBUBM] B|
SET INFO = MNFJ B
SET LTASK = TASK
SET LBFR =B
SET LFLAG=1 ;report start |oad nmachi ne
RUN $MFB
WA T MW =0 ;wait to finish gettingpart
WA T LFLAG=0
SET LFLAG = 3
SET MW = 2 ;1 oad nachine with part
RUN $MIM
WA T MW = 0 ;wait until loading is finished
SET MNJ Bl = INFO
SET SBUSY = 0 ;continue to stop pallets
SET MLg B =2 ;part in the machi ne
WA T LFLAG =0
SET LFLAG =5
WA T LFLAG =
SET MBUSY[I] = J;specify buffer nunber

PCBT 1 TO RGBOT ;free robot

SET TASK = MIAXK B
QBB $WIM ;wait for machine to finish task
SET J=9 ;last machine buffer + 1
ENDI F ; (don’t continue check this nachine)
ENDFCR
ELSE
IF MAINI] >0 ;if machine is finished
SET SBUSY = 1 ;don't stop pallets
PEND R FROM RCBOT ;waiting for robot to be available
SET B = MBUSY[ I ]
SET PART = MPART[ B]
SET RAW = MRAW B]
SET RAVWN = MRAWN B]
SET TASK = MIASK] B]
SET SUBP = MBUBF] B
SET INFO = M NFQJ B
SET BFR = B ; buf f er nunber
SET MACH = | ; machi ne nunber
SET MW = 3 ;unl oad part from machi ne
IF TASK < 900
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SET WBFR = B

SET UFLAG=1 ;report start unload nachi ne
ENDI F
RUN $MM
WA T MF =0 ;wait until unloadind is finished
IF TASK < 900
VAT UFLAG =0
SET UFLAG = 3
ENDI F
SET MF = 4 ;put part on buffer
RUN $MIB
SET SBUSY = 0 ;continue to stop pallets
WA T MF =0 ;wait to finish puttingpart on buffer
IF TASK < 900
SET ML B] = 3 ;tag that task is finished
ELSE
SET ML B =4 ;enpty tenplate
ENDI F
; and part ready for next subprocess
SET MNJ Bl = INFO
IF TASK < 900
VWA T ULAG =0
SET U-LAG =5 ;for send Uto central controller
VAT ULAG =0
ENDI F
SET SBUSY = 0 ;continue to stop pallets
SET MAINI] =0 ;reset 'finish' and 'busy' flags
SET MBUSY[I] =0
QCsT B TO @I N ; queue of buffer nunbers that contain
; parts ready for next process
PCsT 1 TO RCBOT ;rel ease the robot to other program
ENDI F
ENDI F
ENDFCR
DELAY 10
Qoro 1
END
# <L PTON >>>>>
PROGRAM PP
QBB FROWP ;get tenplate frompall et
SET PWF =
END
PROGRAM  PB
QBB TCBFR ;put tenplate on buffer
SET PWF =
END

# nove tenplate frompallet to machine buffer for work
PROGRAM  PTON/ N

DEFINE B ; machi ne buffer nunber
DEFINE | ; absol ute buffer nunber
SET B = MMBF + 1 ;search free buffer of machine
LABEL 1
SET B=B-1
IF B=0 ;no free buffer for that nachi ne
SET YMA =0 ;reset the conmand paraneters
SET YTMPL = 0
SET YTASK = 0
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YPART
YRAW
YRAWN
YSWBP = 0
YINFO =0
FIGN=1
9

o n
o oo

; and rel ease the pallet

YMA = 0 ; nachi ne nunber nust be > 0
YMA = 1

| =B
BUFMA[I] <> YMA
MLF 1] >0 ;=0 when buffer is free
1

NRK = NWORK - 1 ;decrenent 'free buffers in station’

B FROM RCBOT ;wait for free robot to be avail able
BFR =1 ; buf f er nunber
;updat e buffer contents information
MIASK] BFR = YTASK ;task nunber
MIMPL[ BFR = YTMPL ; tenpl at e nunber
MPART[ BFR = YPART ;part nunber
MRAWBFR = YRAW ;raw material nunber
MRAWA BFR = YRAWN ;raw material nunber
MBUBP[ BFR = YSUBP ; subprocess
MNJBFR = YINFO ;part information
YMA =0 ;reset the conmand
YTMPL = 0
YTASK = 0
YPART = 0
YRAW = 0
YRAWN = 0
YSWBP = 0
YINFO=0
MRAWBFR < 0
MLBFR =4
MLBFR =1 ;buffer contain part
VBFR = BFR
PR = 1
PW = 1 ;get tenplate frompallet
PP
PW = 0 ;wait to finish gettingtenplate
PR =0
FNRK = 3 ;send "W to center

PW = 2 ;put tenplate on buffer
PB
PW =0 ;wait to finish puttingtenplate on buffer

FWRK = 0
FWRK = 5
FWRK = 0
MRAWBFR] < 0
BTEMP = BFR

F-74

System Program Listing
Station Controller

ER CIM USER’S MANUAL
9303/9502



PCST 1 TO RCBOT ;rel ease the robot

LABEL 9

END

# <<<< TON >>>>>

PROCRAM  TF

[€oSV 2] FROMB ;get tenplate from buffer
SET TW =0

END

PROCRAM  TT

QBB TABFR ;put tenplate on buffer
SET TW =0

END

#continue work in station

PROGRAM  TOWNV
DEFINE B ; machi ne buf fer nunber
DEFINE | ; absol ute buf fer nunber
IF CBFR = 0 ; buf fer nunber nust be > 0
SET BFR =1
ENDI F
SET B = CGBFR; cal cul at e nmachi ne nunber
IF OVA = BUFMN B] ;if continue with the same machi ne only
; update information without noving the tenplate
SET MIASK] CBFR| = CTASK ; new task nunber
SET MBUBP[ CBFR = MBUWBP[ GBFR + 1 ; new subprocess
SET MLdOBFR =1
SET A =0 ;reset the continue comrand
SET CTASK = 0
SET GBFR =0
SET FFIN =0 ;reset finish flag (can work with next one)
ELSE ;continue with other machine (nove the tenpl ate)
SET B = MAXBF +1;search free buffer on new nachi ne
LABEL 1
SET B=B-1
IF B=0
*save for later ;can’'t find free buffer
ENDI F
SET | =B ;calculate absol ute buffer nunber
IF BUFMA[I] <> QWA
RF MLdI] >0 ;=0 when buffer is enpty
Qoro 1
ENDI F
PEND B FROM RCBOT ;wait for robotto be available
;update information in new buffer
SET MIASK[ |] = CTASK ; task nunber
SET MIMPL[ 1] = MIMPL[CBFR]  ; tenpl at e nunber
SET MPART[ 1] = MPART[CBFR ; part nunber
SET MRAWI] = MRAWCBFR ;raw material nunber
SET MAWN 1] = MRAWN CBFR  ;raw nmaterial nunber (assenbly)
SET MBUBP[ | ] = MBUBP[ CBFR +1 ; subpr ocess
SET MNJI] = MNFOBFR  ;part infornation
SET MLgl1] =1
SET MIASKICBFR] = 0  ;reset old buffer infornation
SET MIVWPL[CBFR = 0
SET MPART[CBFR = 0
SET MAWOBFR =0
SET MRAWN CBFR = 0
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SET MSUBP{ CBFR = 0
SET MNJCBFR =0
SET BFR = CBFR ;old buffer nunber
SET CBFRL = CBFR
SET BFR2 = |
SET CFLAG =1
SET TW =1 ;get tenplate fromold buffer
RUN TF
WA T TW =0 ;wait to finish gettingtenplate
VAT CFLAG=0
SET CFLAG = 3
SET ML OBFR =0
SET BFR = | ; new buf fer nunber
SET TW = 2 ; put tenplate on new buffer nunber
RUN T
WA T TW =0 ;wait to finish puttingtenplate on buffer
SET GBFR =0
SET CTAK = 0
SET A =0 ;reset the continue comrand
VAT CFLAG=0
SET CFLAG =5
VAT CFLAG=0
PCST 1 TO RCBOT ;rel ease robot for other program
SET FFIN=0 ;reset finish flag (can work with next one)
ENDI F
END
# << WCP >>>5>>
PROGRAM VB
QBB FROVB ;get tenplate frombuffer
SET WPF =
END
PROGRAM WP
QBB TCPLT ;put tenplate on pall et
SET WPF =
END

# nove tenpl ate fromnachine buffer to pallet

PROGRAM  WICP
DEFINE B
IF FFIN =3 ; unl oadi ng
IF ASRS = 0 ;in non ASRS station send the enpty tenpl ate
; to ASRS station
SET MPARTIMBFR] = 0 ;reset tenplate contents information
SET MRAWMBFR =0 ; to enpty
SET MRAWN MBFR = 0
SET MSUBP MBFR = 0
SET MNOMBFR =0
ELSE
SET FFIN=0 ; finish part in place
SET ML MBFR = 0
Qoro 9
ENDI F
ENDI F
SET NEMP = NEWMP + 1 ;need one nore enpty pall et
WA T FEMP > 0 ; FEMP > 0 when enpty pallet in station
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PEND B FRCM RCBOT ;wait for robot to be avail abl e

SET G8UBP = MBUBP] MBFR]

SET ANO = MNFJ MBFR ; part infornation

SET CGBFR = MBFR

SET FONP =1 ;send 'O to center (putting on pallet)
SET BFR = MBFR ; buf f er nunber

SET WF =1 ;get tenplate from buffer

RUN V8

WA T WPF =0 ;wait to finish gettingtenplate

SET FOW = 3

SET WP = 2 ;put tenplate on pall et
RUN w
WA T W =0 ;wait to finish puttingtenpl ate on buffer

VAT FOWP = 0
SET FONP =5
VAT FOW = 0

SET MIASKI MBFR| = 0 ;reset buffer contents infornation
SET MPARTIMBFR = 0 ; to enpty buffer

SET MRAWMBFR =0

SET MRAW MBFR| = 0

SET MSUBP{ MBFR = 0

SET MIVPL[MBFR] = 0

SET MNJMFR =0

SET ML@MBFR =0

SET FFIN=10 ;finish last 'finish task’

PCST 1 TO RCBOT ;rel ease robot for other program
LABEL 9

END

# <<<<  RESET >>>>>

#procedure call ed by RESET and AUTO (at stations)
PROGRAM  $STRT /N

PCST 1 TO RCBOT ;enabl e robot work
QBB START
END

#clear all buffers and fl ags
PROGRAM  RESET /Y

DEFINE | ;for loop on buffers and nmachi nes

CLROOM 0 ; cl ear communi cation ports

STCP MACH ;stop only when reset then run again
STCP RELES ;releasing raw nateri al

STCP PTON ;frompallet to work

STCP TON ;continue work at the same station

STCP wWaP ;nmove tenplate fromstation to pall et
STCP TF ;tenplate frombuffer (to other buffer)
STCP TT ;tenplate to buffer (fromother buffer)
STCP PP ;tenplate frompallet (to buffer)

STCP PB ;tenplate to buffer (frompallet)

STCP B ;tenplate frombuffer (to pallet)

STCP WP ;tenplate to pallet (frombuffer)

STCP $MFB ;part frombuffer (to nmachine)

STCP $MIM ;part to machine (frombuffer)

STCP $MM ;part frommachine (to buffer)
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STCP
STCP
STCP
STCP
STCP
STCP
STCP
STCP
STCP
STCP
DELAY
Q.RBUF
DELAY

FCR

$MIB

$WM ;exec WML or WWIM2
$T™M ;start machine 1 and wait for
$T™VR ;start machine 2 and wait for
$TVB ;start machine 3 and wait for
$T™E ;start machine 4 and wait for
$TSK1L
$TSK2
$TSK3
$TSK4
10
; stop any robot novenent
10
| =1T08 ;clear buffer information
MIASK[ I] = 0;task nunber
MIMPL[I] = O;tenpl ate nunber
MPART[I] = 0;part nunber
MRAWI] = 0;raw material nunber
MRAWA[ 1] = O;raw nmaterial nunber (assenbly)
MBUBP[ I] = O; subprocess
MN-J 1] = 0;information about part
ML I] = 0 ;enpty buffer
| =1T04 ; cl ear machi ne infornation
MBUSY[I] = O;buffer nunber of part that machine is working on
MAINI] = 0;flag =1 when nachine is finished
LASTT[I] = 0;last task performed by machi ne
FTASK[I] = 0;=1 when waitting for nachi ne
FEMP =0 ;enpty pallet arrived
NEMP =0 ;nunber of enpty pall ets needed
AFLAG =0 ;send "A / 'D
ATFLG = 0 ;send '@’ 't f e '
FIGN =0 ;send "I’ (ignore)
PR =0 ;send "W (getting part frompallet to work)
FONP =0 ;send 'O (putting part on pal
FNEW = 0 ;send "N (new part on buffer)
LFLAG= 0 ;send 'L’ (load part into nmachine)
UFLAG = 0 ;send U (unloading part from nmachi ne)
CFLAG =0 ;send 'C (nove tenplate frombuffer to buffer)
ML = ;send "M 'm (nachi ne work)
JFLAG =0 ;send ' J"
KFLAG =0 ;send 'K 'K
HLAG =0 ;send 'H (assenble)
FTMP =0 ;send ' T (need tenpl ate)
XFLAG = 0 ;send ' X ' X
FPLT =0 ;pallet arrived
FFIN =0 ;finish flag
; flag > 0if:
PWF =0 ;robot nmoved tenplate frompallet to buffer
WF =0 ;robot nmoved tenplate frombuffer to pallet
MF =0 ;robot moved part between nachine and buf fer
T™W =0 ;robot nmoved tenplate frombuffer to buffer
FREL =0 ;rel ease flag
RTMPL = 1001 ;defaul t tenpl at e nunber
RPART =0
RRAW =0
RRAW =0
PART =0
RAW =0

;part to buffer  (fromnachi ne)

it to stop
it to stop
it to stop
it to stop

| oadi ng

let)
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SET R =0

SET NNCRK = MAXBF; nunber of free buffers

#SET a7 =1 ;signal to central controller

SET YMVA =0 ; nunber of machine to process part taken from pal | et
SET YTML =0 ;tenplate to get frompallet

SET QA =0 ; nunber of machine to continue work

SET SBUSY =0 ;=1 when robot is busy (don’'t stop pallets)
SET MBFR =0

SET ASMBF =0 ;can assenbl e next part

SET UTASK =1 ;can | oadi ng ONC program

@QN

DELAY 40

RUN MOVEP ;rel ease pal | et

QBB $STRT

RUN MACH ;continue running after reset is finished

QBB URST

SET FRST = 1;send 'S reset o.k.

END

# k<< QO >>>>>>>>

#waiting for characters to be received on the rs232

PROGRAM WAl T1

LABEL 1

WA T aoaM1] =0 ;after getting one command wait for
; comrand to finish being executed

CGETQOM 1, QoM 1] ;get the comrand

IF PRNT = 1 ; i n DEBUG node

PRINTLN "$ in :" GOOM 1]

ENDI F

Q0ro 1 ;for the next

END

# comuni cate with rs232

PROGRAM  OOML

STCP WAl T1 ;if already running, don't run twce

DELAY 20

SET QM1 =0 ;signal to WAITL to get next comrand

RUN WAl T1 ;programwai ting for command on rs232
; fromthe central controller

LABEL 1
IF QM1 >0 ; command has arrived
IF QM1 ='A ; check
SENOOM  1,'B ;if central controller receives the 'B
; then communication is o.k.
ENDI F
IF QM1 ='C ;part continues work at sane station
;get information on part
READOCM 1, OVA ; machi ne nunber
READOOM 1, CTASK ; task nunber
READOCM 1, CBFR ; buf fer nunber
IF MBUBP[CBFR] = 0 ;if continue is received i mediately
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; after rel ease

AND F FREL = 1
SET FREL = 3 ; send 'V "release finished o.k."
ENDI F
RUN TON ;continue to next subprocess
ENDI F
IF M1 ='E ;pallet enpty
IF NEMP > 0 ;only if enpty pallet is needed
RUN STCPP ;stop the pallet (if not already stopped)
SET FEMP = FEMP + 1 ;flag "enpty pallet here’
SET NEMP = NEMP - 1 ;one of enpty pallets needed cane
ELSE
SET FIN=1 ;ignore if enpty pallet is not needed
ENDI F
ENDI F
IF M1 ='F ;part conpletely finished
READOOM 1, MBFR
SET FFIN= 3 ;indicate "part will not return to conveyor"
RUN WCP 8 ;if not ASRS station, return the tenplate
; to conveyor
ENDI F
IF QM1 ='K
SET FTVP = 4
ENDI F
IF QM1 ='M ;part to conveyor
READOOM 1, MBFR
RUN WCP 8
ENDI F
IF QM1 ='N ;part on pallet is for another station
SET FaN=1 ;ignore (only rel ease the pallet)
ENDI F
IF aaMl ='R ;release raw material for requested part
READOCM 1, RPART ;part to rel ease
READOCM 1, RRAW ;raw material for this part
READOCM 1, RRAWN ;raw material nunber for this part
RUN RELES ;release the raw naterial for the part
ENDI F
IF QM1 ='S ; reset
QBB RESET
ENDI F
IF QM1 ='V
SET FTWP = 3
ENDI F
IF QM1 ='W

READCOM 1, APART
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BB ASMB
ENDI F

IF QM1 =Y
RN STCPP

READCOM 1, YMA

READCOM 1, YTASK
READCCM 1, YTMPL
READCOM 1, YPART
READCOM 1, YRAW
READCOM 1, YRAWN
READCOM 1, YSUBP
READCOM 1, YI NFO
RUN PTON

ENDI F

IF ATFLG > 0
IF ATFLG = 1
SENOOM  1,' &

ENDI F

IF ATFLG = 3
SENCOM  1,'t’

ENDI F

IF ATFLG = 5
SENOOM 1, f°

ENDI F

IF ATFLG = 7
SENOOM  1,'n’

ENDI F

SET ATFLG = 0

ENDI F

IF CFLAG > 0
IF CFLAG =1
SENOOM 1,'C
PRLNCOM 1, CBFRL
PRLNCOM 1, CBFR2

;part on pallet for this station
;stop the pallet to get the part
;get information on part
;machine to work with
;task nunber to do
; tenpl at e nunber
; part nunber
;raw materi al
;raw material nunber
;current subprocess
;part information
;get tenplate frompallet and put on buffer

;ready for next

;move part betwin buffers

; buf fer
;target buffer

PRLNCCM 1, M NF([ CBFR?]

ELSE

SENCOM 1, ¢’
ENDI F

SET CFLAG=0
ENDI F
IF FFIN =1
SENCOM 1,'F

; finish work
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PRLNCOM 1, FBFR
SET FFIN = 2
ENDI F

IF HLAG > 0
IF HLAG =1
SENOOM  1,'H
ELSE
SENOOM  1,' i
ENDI F
SET HLAG =0
ENDI F

IF FIGN > 0
SENCOM 1, 1Y
PRLNOOM 1, PALET
RUN MOVEP
SET FIGN=10

ENDI F

IF JFLAG > 0
IF JFLAG = 1
SENOOM 1, '

ELSE

SENOOM 1,
END F

PRLNCCM 1, IMACH
SET JFLAG = 0
END F

IF KFLAG > 0
IF KFLAG = 1
SENOOM 1, K
PRLNCOM 1, KPRT
ELSE
SENOOM  1,' K’
ENDI F
SET KFLAG = 0

ENDI F

IF LFLAG > 0

IF LTASK > 900
IF LFLAG =1
SENOOM 1,'Z
PRLNCOM 1, LBFR
ELSE
SENCOM 1,' 7
ENDI F

ELSE
IF LFLAG =1
SENCOM 1,' L
PRLNCOM 1, LBFR
ELSE
SENOOM 1,71
ENDI F

ENDI F

SET LFLAG=0

ENDI F

;buf fer

;ignore

;rel ease the pall et

;1 oadi ng part

;buf fer

;buf fer
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IF ML >0

IF ML =1
SENOOM 1, M
ELSE
SENOOM 1,'m
ENDI F
PRLNOOM 1, MVACH
SET ML =0
ENDI F
IF FNEW> 0 ; new part
SENOOM 1,' N
PRLNOOM 1, FNEW ; buf f er
PRLNCOM 1, MIMPL[ FNEWY ;tenpl ate
PRLNOOM 1, MPART] FNEW ;part
PRLNOOM 1, MRAW FNEW ;raw
PRLNCOM 1, MRAWN FNEWY ; raw nunber
SET FNEW= 0
ENDI F
IF FONP > 0 ;put part on enpty pall et
IF FOW =1
SENOOM 1,’' O ; information
PRLNOCM 1, PALET ;pal l et
PRLNOCM 1, CGBFR ; subpr ocess
PRLNOCM 1, A NFO ;part information
ELSE
SENOOM 1,' 0
ENDI F
IF FOW =5
RUN MOVEP ;rel ease the pall et
IF BUBP = 0 ;subprocess 0 is the rel eased part
AND F FREL = 1
SET FREL = 3 ;send 'V to center "end of rel ease"
ENDI F
IF FEMP > 0 ;one enpty pallet |oaded and rel eased
SET FEMP = FEMP - 1
ENDI F
SET NCRK = NWORK + 1 ;one nore buffer free
ENDI F
SET FOW = 0
ENDI F
IF FPLT = 1 ;pallet arrived
IF IN7] =0 ;if station is not working
RUN MOVEP ; free the pallet
ELSE
IF NEMP = 0 ;if station does not need an enpty pall et
ANDI F NRK = 0 ; and no places are available to work
RF SBUSY = 1 ; or the robot is busy
SENOOM 1, P ;then only report to central controller
PRLNOOM 1, PALET
RUN MOVEP
ELSE
SENOOM 1,'Q ;ask central controller: what is on pallet ?
PRLNOOM 1, PALET
ENDI F
ENDI F
SET FPLT = 0 ;pal l et checked
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ENDI F

IF FRST = 1 ;after reset
SENOOM 1,’S

SET FRST = 0

ENDI F

IF FTMP = 1

SENOOM 1,’' T

PRLNCOM 1, TPART
SET FTWP = 2
ENDI F

IF ULAG > 0 ; unl oadi ng part
I F ULAG =1
SENOOM 1,'U
PRLNOOM 1, UBFR ;buffer
ELSE
SENOOM 1, u’
END F
SET UFLAG =0
END F

IF FREL > 1 ;after receiving rel ease command
IF FREL = 3
SENOOM 1,'V ;0. k.
ELSE
SENOOM 1,'E ; m ssing
ENDI F
SET FREL = 0
ENDI F

IF FWRK > 0 ;after getting part frompallet
IF FWRK < 10
IF PWRK =
SENOOM 1,' W
PRLNOOM 1, PALET
PRLNOOM 1, VBFR
ELSE
SENOOM 1,'W
ENDI F

IF PWRK =
RF PWRK = 13

ENDI F
SET FPWRK = 0
ENDI F

IF XFLAG > 0
IF XFLAG = 1
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SENOOM 1,' X

ELSE
SENOOM 1, X’

ENDI F

PRLNCCM 1, XMACH

SET XFLAG =0
ENDI F
DELAY 20
SET Q7] =INT7]
QQro 1
END
# <«<<<  MAIN >>>>

# put nachi ne nunber for each buffer
PROGRAM |IN TB

DEFINE  MN |
SET N=1
FCR M= 1 TO 4
IF MBVBI M > O
FCR I =1 TO MMM
SET BUFMYN = M
SET N=N+1
IF N> 8
Qo 99
ENDI F
ENDFCR
ENDI F
ENDFCR
LABEL 99
END

#programruns autonatical ly when ever the controller is turned on
PROCRAM O M /Y

IF BUFMA 1] =0
QBB INTB
ENDI F
QBB $STRT ; enabl e robot to work
LRV 0 ; cl ear communi cation ports
@QON ;control on
DELAY 40
QBB amw ;attach A Mpositions
DELAY 30
STCP PLTS ;pallet tracking
STCP FIN S ; machi ne finish tracking
STCP aowvL ; conmuni cation with central controller
STCP MACH ;load and unl oad part to/from nachi nes
STCP ASMBL ;assemy program
STCP $REPM ;report nachi ne
STCP WAl T2 ;com 2 using to autocnc
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RUN PLTS ;pall et tracking
RUN FIN S ; machi ne finish tracking
RUN aov ; conmuni cation with central controller
RUN MACH ;1 oad and unl oad part toffrom machi nes
RUN ASMBL ;assenly program
RN $REPM ; report machi ne
I F ASRS =
RN WA T2 ;com 2 using to autocnc
END F
WA T 1=2 ; HALT, prevents programfrombeing run tw ce
END
PROGRAM AUTO
DELAY 40
[€oSV 2] aw ;attach A M positions
DELAY 30
QBB RESET
DELAY 20
STCP MACH
END
# << BFSTAT >>>>>
PROZRAM  RBFR
DEFINE MM
DEFINE |
DEFINE J
DEFINE B
DEFINE B2

DEFINE  FB TB

DELAY 30
SET MAXM = MAXBF / 2
FCR I =1 TO MAXM
SET B=1-1
SET B=B* 2
SET B2 = MBUSY[ | ]
SET B=B+ B
PRINTLN "MACH NE " |
IF B2 =
PR NT " EMPTY"
ELSE
PRI NT " QONTAINS PART " MPART] B|
PR NT ", FRMBUFFER " B
PR NT ", BEXEQUTE TASK " MIASK] B
IF MINI] >0
PRINT " >>> FI N SHED'
ENDI F
ENDI F
SET B=1I1-1 ;buffers of machi ne
SET FB=FB* 2
SET FB=FB+1
SET TB=FB+1
PR NTLN AR O O O "
PR NT R F------- R +"
PR NTLN " IBUFFER TEMPL.! PART ! RAW "
PR NT "I SUBPR! INFQ ! TASK ! RemM !
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PRNTLN " 4----- Feeeeeen Feeeeeen Feeeeeen "

PR NT L EE Fommmem- Femmmem - Fommmam- +"
FCR J = FB TOTB

PRINTLN " I J " MIMPL[J]

PR NT " " MPART[J] " MRAW J]

PR NT " ovBUBF[J] " MNFJJ]

PR NT " 1" MIASK[J] P

IF MLGJ] =0

END F

IF MLGJ] =1

PRNT  "WAITING

END F

IF MLGJ] = 2

END F

IF MLGJ] =3

PRNT " FINSH

END F

PRNT "1
ENDFCR
PR NTLN L Fommmm - Fommm - Fommm - "
PR NT L EE Fommmem- Fommmamn Fommmam- +"

ENDFCR

IF PALET > 0

PRUNTLN "PALLET #' PALET " I N STATI QN

IF YMA > 0
PR NTLN " QONTAI NS TEMPLATE " YTMPL
PRINT " PART " YPART
PRINT " RAWMATER AL " YRAW
PRINT " SUBPROCESS " YSUBP
PRINTLN " FCR MACH NE " YMA
PRINT " TASK " YTASK

PRNT " INFQ =" YINFO

END F

END F

IF MF=1

PR NTLN " RCBOT GETS PART FROM BUFFER' BFR
END F

IF MF=2

PR NTLN " RCBOT LOADS PART TO MACH NE' MACH
END F

IF MF=3

PR NTLN " RCOBOT GETS PART FROM MACH NE' MACH
END F

IF MF =4

PR NTLN "RCBOT PUTS PART ON BUFFER' BFR

END F

IF PW=1

PR NTLN " ROBOT GETS TEMPLATE FROM PALLET"
END F

IF  PW =2

PR NTLN " RCBOT PUTS TEMPLATE ON BUFFER' BFR
END F

IF TW=1

PR NTLN "ROBOI GETS TEMPLATE FROM BUFFER' BFR
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ENDI F

IF TW =2

PRI NTLN "RCBOT PUTS TEMPLATE CN BUFFER' BFR
ENDI F
IF WF =1

PR NTLN "ROBOI GETS TEMPLATE FROM BUFFER' BFR
ENDI F

IF WF =2
PR NTLN " RCBOT PUTS TEMPLATE ON PALLET"
ENDI F
PRNTLN  ">"
END
PROGRAM CBFR
DEFINE B BF BT
DEFINE  C
DEFINE M
DEFINE  NAXM
DELAY 30
SET MAXM = NAXBF / 2
LABEL 1
PR NTLN
PRINTLN " e o
PRINTLN " | M- MACH NE GHANGES !
PRINTLN " | B- BUFFER CHANGES !
PRINTLN " | S- STATUS K
PRINTLN " I X- EXT TOAQL K
PRINTLN " e e o
PRNTLN " COWAND (MB/S/X):"
feay C
IF c='S
RF C='s
PRNT "S'
QBB RBFR
PRINTLN " PRESS ANY KEY ...."
GeT c
o 1
ENDI F
IF C='M
RF C='m
PRNT "M
IF MM > 1
PRINTLN "MMCH NE NUMBER (1 -" MAXM") :"
READ M
IF M > NAXM
RF M<O0
PRINTLN "ONLY MACH NE NUMBERS 1 -" MM
PRNT " ARE ALLONED'
Qo 1
ENDI F
IF M=0
Qo 1
ENDI F
ELSE
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SET M=1

ENDI F
SET B = MBUSY[M
IF B=0

PRINTLN " MCH NE |'S NOWEMPTY *
PR NTLN " ENTER BUFFER NUMBER ("
SET M- 1
SET
SET
SET
PR NT
READ B
IF  B<GBF

CRF B> BT
PRINTLN "ONLY BUFFER NUMBERS "BF " - *
PRNT BT " ARE ALLONED'
Qo 1
END F
SET MBUSY [M = B
PR NTLN " Done. "
PR NTLN
ELSE
IF MINM > 0
PR NTLN " NMACH NE HAS FI N SHED, "
PRINT  "CAN NOT CHANGE MANUALLY"
Qo 1
END F
PRINTLN  “MACH NE GONTAI NS PART FRCM BUFFER "
PR NT B" ANDISWRANGONIT
PRINTLN  "YQU CAN TAG I T AS FI N SHED CR EMPTY"
PRNTLN “TAGIT AS FINSHED (YN ? (N*"
fe3) C
IF c='Y
RF C='y
PRNT "Y'
SET MINM =1
PR NTLN " Done. "
PR NTLN
Qo 1
END F
PRNTLN “TAGIT AS EMPTY (YN ? (N"
fe3) C
IF c='Y
RF C='y
PRNT "Y'
SET MBUSY[M = O
PR NTLN " Done. "
PR NTLN
END F
END F
SET cC='M
END F

EEEE
"R R
A8

IF C='PB
RF C='p
PRNT "B
PR NTLN "BUFFER NUMBER (1 -" MAXBF ") "
READ B
IF B > MAXBF
RF B<O
PRINTLN "ONLY BUFFER NUMBERS 1 -" NAXBF
PR NT " ARE ALLONED'
Qoo 1
ENDI F
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IF B=0
Qoo 1
ENDI F

PRINTLN "TEMPLATE VALLE | S " MIMPL[ B

PRNT " CHANGE (YN ? (N"
T C

IF c='Y

RF C='y

PRNT "Y'

PR NTLN " NEW TEMPLATE NUMBER :
READ C

SET  MML[B =C

END F

PRINTLN "PART VALLE IS " MPART[ B]

PRNT " CHANGE (YN ? (N"
T C

IF c='Y

RF C='y

PRNT "Y'

PR NTLN * NEW PART NUMBER : "
READ C

SET  MPART[B = C

END F

PRINTLN "RAWMATER AL VALLE IS " MRAWBE]

PRNT " CHANGE (YN ? (N"
T C

IF c='Y

RF C='y

PRNT "Y'

PR NTLN " NEW RAW MATER AL NUMBER :
READ C

SET  MRAWE =C
END F

PRI NTLN " SUBPROCESS NUMBER IS " MBUBH B]

PRNT " CHANGE (YN ? (N"
fe3) C

IF c='Y

RF C='y

PRNT "Y'

PR NTLN " NEW SUBPROCESS NUMBER : *
READ C

SET  MBBP[B =C

END F

PRINTLN "TASK NUMBER IS " MIASK B

PRNT " CHANGE (YN ? (N"
fe3) C

IF c='Y

RF C='y

PRNT "Y'

PR NTLN " NEW TASK NUMBER : "
READ C

SET  MASK B =C

END F

PRINTLN "INFQ VALLE IS " MNJ B

PRNT " CHANGE (YN ? (N"
T C
IF c='Y

RF C='y
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PRINT "Y"
PRINTLN "NEWINFQ VALLE :"

READ C
SET  MNQB =C
ENDI F

PRINTLN "STATUS IS "

IF MLG B =0
PRNT " EMPTY "
ENDI F

IF MLGH =1
PRNT  "WAITING'
ENDI F

IF MLG B = 2
PRNT  "WRK NG
ENDI F

IF MLG B = 3
PRNT " FINSH
ENDI F

PRNT " GHANGE (Y/N ? (N"
GeT C

IF c="'v
RF C='y
PRNT "Y'

PR NTLN " NEW STATUS (0: EMPTY, 1: "
PRINT WA TING 2: WORKING 3: FIN'SH : *
READ C
SET  MLGH =C

END F

#MFLAG
SET C='B
ENDI F

IF c='X
RF C='x
PRNT "X
a&oro 9

ENDI F

a&oro 1

LABEL 9

PR NTLN

PRINTLN ">"

END

# <<<<< SOORDEF >>>>>

# scorbase definition

D MPA  SOCRAl 464]
D MPB  SOCRB[ 464]
# <<<<< SOCRDEFA >>>>>

# scorbase definition (not using group B)

D MPA  SCCRA 464]
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ASRS Station Program Listing

;*¥** ASRS-ACL version 3.2

;*** Last chnaged: 24/05/92.
;*** Update by Shrulik :7/8/92
;*** Last update :7/9/92

;*** Note: these ACL routines for the ASRS shoul d be run with ASRS EXE

;*** yersion 2. 30.

#i ncl ude asrs. dnt

DMPB SRSP[18] ; The circular points of the ASRS

SRSP{1] for position of cell 1,
offset for each cell is 1706.66 encoder pul ses.

Program MKSRS creates all positions (relative to SRSP[1])

;--- DIMPA O M 500]

A M] (Goup A (Robot) points)
Pal | et conveyor:
; 9=on pal | et, 19=above 9

; Barcode scanner:
; 10=above bufferl in front of scanner
; 8=a few centineters bel ow point 10

Buffers:
For a tenplate:
; 1=on buffer 1, 1l=above 1
For a part (on a tenplate which is on the buffer):

Parts are grouped into 100 famlies of 10 parts each

Parts 1-10, 11-20, ... , 991-1000. Each fanmly has
2 poi nts: one above and one on a tenplate. For part

nunber n (1<=n<=1000) the relevant points are: A M pl]

(above the tenplate) and AMp2] (on the tenplate),

where pl=201+int ((n-1)/10), p2=pl+100 where int(x) is

the integer part of x (e.g int(3/2)=1, int(4/5)=0).
for exanpl e:
Parts 1-10:
p1=201=Above tenpl ate,
p2=301=n tenpl at e;
Parts 11-20:
p1=202=Above tenpl ate,
p2=302=n tenpl at e;
etc.

ASRS- Robot :
In the following points the right digit is the level
nunber (e.g. point 82 refers to level 2).
31, 32, 33=asi de ASRS;
41,42,43=in front of ASRS
51, 52, 53=i nsi de ASRS ABOVE tenpl ate;
61, 62, 63=i nsi de ASRS (N tenpl at e;
71,72,73=in front of ASRS for feeder;
81, 82, 83=i nsi de of ASRS for feeder IN the feeder;
91, 92, 93=i nsi de of ASRS for feeder ABOJE the feeder;
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G.CBAL SPDB ; The speed of the carousel (G oup B speed)
SET SPDB = 17 ;Default value is 17

ACBAL A ; Used to abort nanual operations, 0=Continue, 1=Abort
G CBAL QJTPL  ;UWsed in nmanual operations, 1=buffil, 2=buff2,

; ,3=conv <-not used.
GACBAL TWP ;Wsed in manual operations, the # of part or tenplate
G BAL GIERR ;Wsed in nanual operations, Result of retrieval:

; 0=k, 1=Nb part, -1=No tenplate for the part.

D Mz SRY 54] ; The contents of each cell in the ASRS,
; The contents of cell Cinlevel Lis SRY18*(L-1)+(J
; Each entry is in this format LL+1024*HH
; LL shoul d satisfy 0=<LL=<1000
; The different objects are coded as foll ows:

; Enpty cel | : LL=HH0
; Enpty tenpl ate : Htenplate #, LL=0
; Unknown : H#100, LL=0

; Part on a tenplate: LL=Part ID, HH0 (O HK=1000)
; Feeder : LL=Part I D, HH=2000+f eeder _quantity

D M5 SRSI[54] ; Index for searching in SRY] array

D M5 TMPTT[270] ; Tenplate to part matching. Each line is nade of
;9 nunbers: Tenp_Num P1, P2,..., P8 which means that
; part Pi can fit on tenplate # Tenp_Num

D Mz PRTTM 1000] ; Part to tenpl ate natching
; PRTTMi] is the tenplate # matching part # i

ABAL NOH\G ;# of changes since |ast update (read by program’U)
D MG CHGL[ 8] ; CHGL[] & CHX[] record the changes, CHGL[i] is the cell

D MG CHX[8] ; nunber that was changed, CHX[i] is the new content.
ABAL LXK ; For PC check of locking (i.e. ASRSis in use)
ABAL PLOX ; For ACL sync of | ocking

;---QCBAL RRAW ; # of part to be fetched (used in | S\WLD) ***

QBAL CELL ; # of cell where a part 'RRAW was found on a tenpl ate
QCBAL FDCEL ; # of cell where a part 'RRAW was found in a feeder

GQCBAL TCELL ; # of cell where a tenplate for ' RRAW was found

;---QCBAL FV ; Inuse in program| SWD (Fv=0 not found, FVv<>0 found) ***
;---QLCBAL RTMPL ; # of tenplate type ***

GQCBAL MXELL ; # of cell to be moved fromor to ASRS
GQLCBAL QOONT ; Cell contents in coded (SRY]) fornat
GQ.BAL BOXE ; Value of last read barcode # on a tenplate
ABAL CKOD ; =1 If barcode scanned ok, =0 ot herwi se.

ABAL MS; Status of ASRS for PC tracking:
; 10=Retrieval of part, 20=Retrieval of enpty tenplate,
; 30=Part can't be retrieve,
; 40=Tenpl ate can't be retrieve,
; 50=Storage of part,
; 60=Storage of enpty tenpl ate,
; 80=Taking part frombuffer to conveyor
; 90=Taki ng an enpty tenplate frombuffer to coveyor

QBAL MSP ; # of a part for PC tracking

GQCBAL MST ; # of tenplate for PC tracking

QCBAL MAP ; # of position to move to (used in program MA)
Q.BAL BARC; |s barcode scanner active? (0=No, 1=Yes)
GQBAL BX ; Does the barcode match (0=No, 1=Yes)

GQ.CBAL BTMP ; Tenplate type # for barcode natch
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SET LOX =0 ; Init’'ze for 1st |oading
SET PLOXK =1 ; " R "
SET ROBOT =1 " o "
SET BARC =0 ; " o "

;¥***% Varjous output routines *xxx*

PROGRAM LON ; Turns on the yellow light on the ASRS

SET s =1
SET a4 =1
END

PROGRAM LCFF ; Turns off the yellow light on the ASRS

SET Q3] =0
SET 4] =0
END

PROGRAM M/SP9 ; Mve to SRSP[9] with lights on

QBB LN
MVED  SRSM[ 9]
QBB LOF
END

; *kkkk '_bm ng *kkkk

PROGRAM STA /Y ; Homing routine

SET LOX =0
SET PLOXK = 1
SET RCBOT = 1
HOME

BB LON
HOME 7

BB LCFF
SPEEDB  SPDB
BB WSP9

END

PROGRAM MWV ; Move to SRSPEMAP] with lights on

@N

QBB LN

MVED  SRSP| MAF]
QBB LOF

END
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PROGRAM NCRET ; Wien the request for a retrieval of a part is not fulfilled
SET agr1e] =1

DELAY 400
SET QU 16] = 0
END

PROZRAM NOOCD ; Wien the barcode # on a tenplate is not correct

DEFINE |

FCR | =1 T020
SET Quis5) =1
DELAY 10
SET QU 15) = 0
DELAY 10

ENDFCR

END

PROZRAM SRSI| ; Qeates array SRSI[] (Index for SRY])
; This will control the order at which the cells are
; searched.

; This specfic arrangenent first searches the 1st and 2nd fl oors

; and then the 3rd fl oor

SET  SRSI[1] = 9

SET  SRSI[2] = 27
SET  SRSI[3] = 10
SET  SRSI[4] = 28
SET SRSI[5] =8

SET SRSI[6] = 26
SET  SRII[7] = 11
SET  SRSI[8] =29
SET  SRSI[9] =7
SET  SRSI[10] = 25
SET  SRSI[11] = 12
SET  SRSI[12] = 30
SET  SRSI[13] =6
SET  SRSI[14] = 24
SET SRSI[15] = 13
SET SRSI[16] = 31
SET  SRSI[17] =5
SET SRSI[18] = 23
SET  SRSI[19] = 14
SET  SRSI[20] = 32
SET  SRSI[21] =4
SET  SRSI[22] = 22
SET  SRSI[23] = 15
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SET  SRSI[24]

SET  SRSI[25]
SET  SRSI[26]
SET  SRSI[27]
SET  SRSI[28]
SET  SRSI[29]
SET  SRSI[30]
SET  SRSI[31]
SET  SRSI[32]
SET  SRSI[33]
SET  SRSI[34]
SET  SRSI[35]
SET  SRSI[36]
SET  SRSI[37]
SET  SRSI[38]
SET  SRSI[39]
SET  SRSI[40]
SET  SRSI[41]
SET  SRSI[42]
SET  SRSI[43]
SET  SRSI[44]
SET  SRSI[45]
SET  SRSI[46]
SET  SRSI[47]
SET  SRSI[48]
SET  SRSI[49]
SET  SRSI[50]
SET  SRSI[51]
SET  SRSI[52]
SET  SRSI[53]
SET  SRSI[54]
END

33

21

16
34

20

17
35

18
36

45
46
a4
a7
43
48
42
49
41
50
40
51
39
52
38
53
37
54

pFrExE ] ow | evel

Bar code routines *****

PROGRAM LSON ; Send the scanner conmand to start scanning,

DEFINE |
FCR |
DELAY

SENCOM
DELAY
SENCOM
DELAY
SENCOM
DELAY
SENCOM
DELAY
SENCOM
DELAY
SENCOM
DELAY
SENCOM
DELAY
ENDFCR
END

NONONAONAONONON R
w o N ® o N
© w K @

w
S -
[ee]

;Should be run at a high priority for timng reasons.
1 TO2

; The sequence 2,83,...,8 is sent twce
; to be on the safe side
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PROZRAM LSCFF ; Send the scanner command to stop scanni ng

DEFINE |

CQROM 2

FCR | =1 TO5 ; The ASA|-ESC char is sent 5 times
SENOCM 2, 27 ; to be on the safe side
DELAY 20

ENDFCR

END

PROGRAM RBOD ; Read the barcode from scanner

DEFINE | MX

AQROM 2
[€oSV 2] LSCN ; Start the scanner
SET M = 100000
SET I =1
SET BOCDE = 0
SET KaD =0
LABEL 1
GETOM 2, X
IF X >= 48
ANDI F X <= 57 ; Ignore non-digit characters
SET X =X- 48
SET X =X*M
SET BOCDE = BOCDE + X
SET M =M/ 10
IF | <6
SET I =1 +1
Qoro 1
ELSE
SET KOD =1
Qoro 2
ENDI F
ENDI F
Q1o 1
LABEL 2
RUN LSCFF
END

;¥*%%x PC <-> Control |l er prograns *****
PROGRAM  PUTSR ; Send SR ] array to the PC

DEFINE |
GET |

PR NTLN "t d1"
PR NTLN

FCR | =1 TO54
PRINTLN SRS 1]
ENDFCR

PRINTLN "et 1"
PR NTLN
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SET NCHNG = 0

PROZRAM  CGETSR ; Get SRY] array fromPC

DEFINE |
GET |
PRUNTLN "rs3"
PR NTLN

FCR I =1 TO54
READ SRY[ 1]
ENDFCR

PR NTLN "ek3"

PR NTLN
END
PROZRAM  CGETTP ; Get TMPTT[] array fromPC (and build PRTTM] array)
DEFINE | JKP
DEFINE T
GeT I
PR NTLN "“rd2"
PR NTLN
FCR | =1 TO 270
READ TMPTT[ | ]
ENDFCR
FCR | =1 TO 1000
SET PRTTMI] =0
ENDFCR
PRINTLN “er2"
PR NTLN
SET K=1 ; Build PRTTMtabl e
FCR | =1 TO30
SET T = TMPTT[ K]
SET K=K+1
FCR J=1T08
SET P = TMPTT[ K]
SET K=K+1
I F P>0
ANDI F P <= 1000
SET PRTTMP =T
END F
ENDFCR
ENDFCR
END

PROZRAM PUTTP ; Send TMPTT[] array to the PC

DEFINE | J K
e3) [
PR NTLN "t d2"
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PR NTLN

SET K=1

FCR I =1 T030
FR J=1TO9
PRINT TMPTT[ K]
SET K=K+1
ENDFCR

PR NTLN

ENDFCR

PR NT "et 2"

PR NTLN

END

PROZRAM U ; PCcalls this programto get the changes in the ASRS

DEFINE |
GET |
PRINTLN "t"

IF LXK =1

SET | NCHNG + MBS
SET | 0-1
PRINTLN |

PRUNTLN MSP

PRUNTLN MST

ELSE

PRINTLN NONG

ENDI F

IF NCHN\G >=1

ANDI F NCHN\G <=8

FCR | =1 TONH\G
PRNTLN  CHGL[I] CH[ 1]
ENDFCR

PR NTLN "e"

END F

PR NTLN

END

;¥**xx Mpve Robot & ASRS routines *****
PROCGRAM TTCBF ; Take a tenplate fromASRS to buffer 1 (physical)

DEFINE L CXLV; If barcode is active then BTMP=Tenpl ate type # to check

DEFINE  TT
SET X = MELL - 1
SET L=X/ 18
SET L=L+1
SET C= X MD 18
SET C=C+1
STCP M/SP9
ARBF 7
asB LN
MOVE SRSP
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SET LV =1L + 30
MWVED QAMLV
SET LV = L + 40
MWVED AMLV
CPEN
MMWVED  SRSP[Q
QBB LCFF
SET LV = L + 50
MOWVELD AMLV
SPEEDA 10
SET LV =L + 60
MWVED QAMLV
CLCSE
SET NOHNG = NCH\G + 1
IF NOH\G <= 8
SET CHGI[ NOHNG = MCELL
SET CHR[NOHNG =0
ENDI F
SET SRS MELL] =0
SET LV = L + 50
MVED AMLV
SPEEDA 50
SET LV = L + 40
MOVELD dMLV
SET LV =1L + 30
MVED AMLV
.sendatf 9
IF FDOEL > 0
SET C=FDE - 1
SET C=CMD 18
SET cC=C+1
QBB LON
MOVE SRSP g
ENDI F
IF BARC = 1 ; Barcode is active
RN RBOCD
MVED A M8
MWVED O M10]
DELAY 100
IF KOD = 1
co)jo] 1
ENDI F
DELAY 200
LABEL 1
STCP RBOD
RN LSCFF
SET BXK = 0
IF KaD = 1
SET TT = BOCDE / 10000
IF T = BTMP
SET BXK = 1
ENDI F
ENDI F
IF BXK =
co)j0] 99
ENDI F
ENDI F
MVED A M11]
SPEEDA 20
MVELD QM1]
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MOVELD

LABEL 99

DEFI NE
DEFI NE

MOVELD
SET
MOVELD
SPEEDA

. sendat f

. sendnf

aM11j
50

FTCBF ; Take a part froma feeder to buffer 1 (physical)

Bl_
O
& x
°X

MELL - 1
X/ 18
L+1
X MDD 18
C+1
70 + L

oorr X

aMLv

LON
SRS g
LOFF

10

LV =80 + L
aMLv

NCHNG = NCH\G + 1

X = SR MELL] - 1024 ; Adjusting the quantity

NCHN\G <= 8
CHGL[ NCHNG
aH2[ NCHNG

MCELL
X

x

SR MEELL] =
LV =90 + L
aMw
LV=70 +L
aMw

50

9

P = SRY MELL]
P =P MD 1024
P-1
Al / 10
AL + 201

BERR
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PROZRAM CVTOT ; Take a tenplate into ASRS (physical),

DEFINE L C ; If BARC=1 then check the barcode.
DEFINE X LV TIN
SET X = MEL - 1
SET L=X/ 18
SET L=L+1
SET C=XMD 18
SET C=C+1
STCP M/SP9
QRBUF 7
QBB LON
MOVE SRSA d
IF BARC =1 ; If barcode is active

RN RBOCD

MOVED A M §]

MOVED QM 10]

DELAY 100

IF KOD =1

Qo 1

ENDI F

DELAY 200

LABEL 1

STCP  RBOD

RN LSCFF

IF KOD =1
SET TTN = BOCDE / 10000
IF TTN <> YTMPL ; Barcode<>| nfornati on
RN NOOD
SET QOONT = 100 * 1024 ; UWnknown tenpl ate
ENDI F
ELSE ; No barcode decode
RN NOOD
SET QOONT = 100 * 1024; Unknown tenpl ate
ENDI F

ENDI F

SET LV =30 + L

MOWVED AMLV

SET LV = 40 + L

MOWVED AMLV

MOVED  SRSP[ G

G@BB LCGF

SET LV =50 + L

MOVELD QAMLV

SPEEDA 10

SET LV = 60 + L

MOWVED AMLV

CPEN

SET NCHNG = NOH\G + 1

IF NCHN\G <= 8
SET CHGL[ NOHNG = MCELL
SET CHZ[NOHNG = COONT

ENDI F

SET SRY MCELL] = OOONT

SET LV =50 + L

MOWVED AMLV

SPEEDA 50

SET LV = 40 + L

MOWVED AMLV

SET LV =30 + L
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MVED AMLV

PROGRAM FROWP /Y ; Takes a tenplate fromthe pal | et

CPEN
MVED A M19]
SPEEDA 20
MOVELD aM9]
CLOSE

SPEEDA 30
MVELD QM 19]
SPEEDA 50

END

PROGRAM FROMB /Y ; Takes a tenplate frombuffer 1

DEFINE X
PEND X FRQM PLOCK
SET LOX =1
I F MPART[1] > O
SET MBS = 80
SET MBP = MRAW1] ; The raw part # i s needed
ELSE
I F MPART[1] =0
SET MBS = 90
SET MSP = - MRAW 1]
I F MBP <= 1000
AND F MSP >= 1
SET MST = PRTTM MSF|
ELSE
SET MST = 0
END F
END F
END F
SPEEDA 50
MOVED aM1i]
CPEN
SPEEDA 25
MOVELD aM1i]
QLCsE
MOVELD aM11]
SPEEDA 50
END

PROCRAM TCPLT /Y ;Takes a tenplate to the pallet conveyor

MOVED aM19]

SPEEDA 20
MMVELD AM9]
CPEN
MMELD AM19]
SPEEDA 50
SET LOK = 0
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PCST 1 TO PLAX

PROGRAM MOVEP / N
; Release the pallet (Dumy definition)
END

;¥***x Gtore/ Retrieve routines *x**x
PROZRAM | SWLD ; Fetch a part (part ID=RRAW with a tenplate to buffer 1

DEFINE | L TIRAW
DEFINE  J P1L T1 FD
DEFINE M5 MP MI

PEND I FROM PLOCK
PEND I FROM RCBOT
SET LXK =1
SET SBUSY = 1

I F RRAW> 0
SET MBS = 10 ; Part retrieval operation
SET MSP = RRAW
ELSE
I F RRAW< 0
SET MBS = 20 ; Enpty tenplate retrieval operation
SET MSP = - RRAW
I F MSP >= 1
ANDI F MBP <= 1000
SET MST = PRTTM MSF|
ELSE
SET MST = 0
END F
END F
END F

IF SRSI[1]=0
@BB SR
END F

SET FVv=0

IF RRAW< 0 ; Request to release an enpty tenpl ate
SET | RAW = - RRAW
IF | RAW <= 1000
SET RTMPL = PRTTM | RAW
FCR J=1TO54
I = SRSI[J]
SET T=SR9I]
T >= 1024
SET P1L = T MD 1024
IF PL=0
SET TL =T/ 1024
IF T1 = RTMPL
SET MCELL
SET BTMP
.sendatf 3
QBB TTCBF ; Take the enpty tenplate to buffer 1
; after barcode

|
RTMPL ; Tenpl ate type #
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.sendnt 1

IF BARC = 1 ; Barcode active
IF BXK =
SET FV =
Q0ro 99
ELSE ; Barcode<>| nformati on
RN NOOD
SET QOOONT = 100%1024 ; Mark as unknown
SET BARC = 0 ; Don't re-read the barcode
asLB  ovTor ; Restore into ASRS
SET BARC = 1
ENDI F
ELSE ; Barcode not active
SET Fv=1
Q0ro 99
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR
ENDI F
Q0ro 99
ENDI F
IF RRAW>= 1 ; Request to release a part (on a tenpl ate)

ANDIF  RRAW<= 1000
SET RTMPL = PRTTM RRAW
IF RTMPL = 0
SET RTMPL = 1001
ENDI F
SET FDCEL = 0
; First try to find a part on tenplate (not froma feeder)

FCR J=1T054

SET | = SRSI[J]
SET T=SRyI]
IF T>0

SET P1 = T MD 1024
SET TL =T/ 1024
IF Pl = RRAW
IF Tl <= 1000 ; A part on tenplate
SET MOELL = |
SET BTMP = RTMPL
.sendatf 1
QBB TTCBF
. sendna
IF BARC = 1 ; Barcode active
IF BXK =1
SET Fv=1
Q0ro 99
ELSE ; Barcode<>I nfornmation
RN NOOD
SET QOOONT = 100 * 1024 ; Mark as unknown
SET BARC = 0 ; Don't re-read the barcode
aQsB  ovTor ; Restore into ASRS
SET BARC = 1
ENDI F
ELSE ; Barcode not active
SET Fv=1
Q0ro 99
ENDI F
ELSE ; A feeder
IF FDCEL = 0 ; A feeder wasn't found yet
IF T1 > 2000 ; Not en enpty feeder
SET FDCEL = |
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ENDI F
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR

; If we are here then the part requested can't be found on a tenpl ate.
; If a feeder was found (FDCEL>0) then find an enpty tenpl ate,
; retrieve it and then retrieve the part fromthe feeder.

IF FDCEL > 0 ; A feeder was found
; Find an enpty tenpl ate
FCR J=1TO54
SET I = SRSI[J]
SET T=SR9I]
IF T >= 1024
SET P1 = T MD 1024
IF PL=0
SET TL =T/ 1024
IF T1 = RTMPL
SET MOELL = |
SET BTMP = RTMPL ; Tenpl ate type #
.sendatf 3
QBB TTCBF ; Take the enpty tenplate to buffer 1 after barcode
. sendnt 2
IF BARC = 1 ; Barcode active
IF BXK =1
Q0ro 11
ELSE ; Barcode<>| nfornation
RN NOOD
SET QOOONT = 100 * 1024 ; Mark as unknown
SET BARC = 0 ; Don't re-read the barcode
QBB ovTor ; Restore into ASRS
SET BARC = 1
ENDI F
ELSE ; Barcode not active
Q0ro 11
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR
ENDI F
ENDI F
Q0ro 99
LABEL 11
SET SBUSY = 0
; Retrieve the part fromthe feeder
SET Ms = MBS ; Save MB? vari abl es
SET MP = MBP
SET MI = MBT
PCST 1 TORMBOT ; Robot can be rel eased for PTON program
DELAY 50
PEND | FROM RCBOT
SET SBUSY = 1
SET MBS = M5 ; Restore M5? variabl es
SET MBP = WP
SET MBT = M
SET MCELL = FDCEL
QBB FTCBF ; Take the part fromthe feeder to a buffer 1
SET Fv=1
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ELSE
IF

MSS = 20

SET MSS = 40
DELAY 700

ENDI F
ENDI F
ENDI F

. sendy

. sendy

LOX =0
SBUSY =
1 TO RGBOT
1 TO PLAX

PTOVN; Take a tenplate fromabove a pallet into ASRS (I ogical)

JFK
K FROM RCBOT
SBUSY = 1

LXK =1
YPART > 0
MSS = 50
MSP = YPART

YPART = 0
MSS = 60
MST = YTMPL

SRSI[1] =0
SRS |

=

1 ; An enpty place was found

11

FROW ; Take a tenplate fromabove the pall et
13

YPART = 0
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SET OOONT = YTMPL * 1024
ELSE
SET OQONT = YPART
ENDI F
SET MPART[ 2] = YPART
SET MRAW?2] = YRAW
SET MBUBF[ 2] = YSUBP
SET YNVA =0
SET YTASK = 0
SET YPART = 0
SET YRAW = 0
SET YSWBP = 0
SET YINFO=0
SET VBFR = 2
;o SET PVRK = 1
SET MELL = K
QBB QVTOT ; Take the tenpl ate fromabove the conveyor to the ASRS
SET YTMPL = 0
IF PLOCK <> 0
SET LOX =0
RUN M/SP9
ENDI F
.sendy 15
SET SBUSY = 0
PCST 1 TO RCBOT
;. QPCeT 2 TO @FIN; renoved by Shrmulik at 20/ 10/ 92
ENDI F
END

;¥*¥***x PC <-> (ontroller sync routines *****

PROCGRAM WA ; PCwait to change ASRS contents

DEFINE V1
SET LOX = 1 ; Assune other processes are running (i.e. 1SVLD or PTON
IF PLOCK <> 0

AND F RCBOT <> 0
PEND V1l FRCOM PLOXK
PEND V1 FRCM RCBOT
SET LOX =0
ENDI F

END

PROGRAM FCA ; Wien PC has fini shed updating
PCST 1 TO RCBOT

PCST 1 TO PLOX

END

;¥*x%x Manual Store/ Retrieve routines

PROGRAM STRP ; Forward definition
END

PROGRAM RETP ; Forward definition
END

PROGRAM TESTB ; Forward definition
END
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PROZRAM XSTRP ; Used to abort program STRP

DEFINE  SBARC

SET SBARC = BARC
LABEL 1
IF A=0
a&oro 1
ELSE
STCP STRP
Q.RBUF
BB LCFF
STCP RBOCD
BB LSCFF
SET LOX =0
SET BARC = SBARC
PCST 1 TO RGBOT
PCST 1 TO PLOX
STCP XSTRP
ENDI F
END

PROGRAM  XRETP ; Used to abort program RETP

DEFI NE SBARC

SET SBARC = BARC
LABEL 1
IF A=0
a&oro 1
ELSE
STCP RETP
Q.RBUF
BB LCFF
SET LOX =0
STCP RBOCD
BB LSCFF
SET BARC = SBARC
PCST 1 TO RGBOT
PCST 1 TO PLOX
STCP XRETP
ENDI F
END

PROGRAM  XTSTB ; UWsed to abort program TESTB

LABEL 1

IF A=0
a&oro 1

ELSE
STCP TESTB
STCP RBOCD

Q.RBUF

BB LSCFF
SET LOX =0
SPEEDA 50

PCST 1 TO RGBOT
PCST 1 TO PLAX

STCP XTSTB
ENDIF
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PROZRAM  STRP /Y
; Manual storage of part/tenplate # TWMP

DEFINE KL CLV
DEFINE | J TIN BTTN
GET |
IF SRSI[1] =0
QBB SRSl |
ENDI F
SET L=0
FCR J=1TO54
SET K= SRSl [J]
IF SR K =
SET L =99
Q0ro 1
ENDI F
ENDFCR
LABEL 1
IF L =
PR NTLN "np"
PR NTLN
ELSE
PR NTLN "pt"
PR NTLN
PEND | FROM PLOX
PEND | FROM RCBOT
SET LOK =1
SET A=0
RN XSTRP
CPEN
MOVED aM1i1]
SPEEDA 20
MOVELD QAM1]
QLCsE
MOVELD QA M11]
IF BARC =1 ; If barcode is active
RN RBOGD
IF TMP >= 1 ; Request to release a part (on a tenpl ate)
ANDI F TMP <= 1000
SET TIN = PRTTM TMWP|
IF TIN=0
SET TTN = 1001
ENDI F
ELSE
SET TIN = TMP / 1024
ENDI F
MOVED aM§g]
MOVED aM1o0]
DELAY 100
STCP RBOD
RN LSCFF
IF KOD=1
SET BTTN = BOCDE 10000
IF BTTN <> TTN ; Barcode<>| nformati on
RN NOOD
SET TMP = 100 * 1024 ; Unknown tenpl ate
ENDI F
ELSE ; No barcode decode
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PR NTLN
ENDI F

END

NOOCD
TMP = 100 * 1024 ; Unknown tenpl ate

LV =50 + L
amMLv
LV=40+L
amMLv

50

LV =130 + L
amMLv
XSTRP
LOOK = 0

1 TO RCBOT
1 TO PLOX
M/SP9

"far

PROGRAM  RETP /Y

DEFINE |
DEFINE  J
DEFINE  P1
DEFINE T1

; Manual retrieval of part/tenplate # TMP
T
K

DEFINE  FD TTN BTTN
DEFINE  TMPP FW

SET GIERR = 0
GET |

PRINTLN "gt"

PR NTLN

PEND I FROM PLOCK
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SET A=
RUN XRETP
I F SRSI[1] =0
QBB SRS
END F
SET FDCEL = 0
SET TCELL = 0
SET FW =0
IF TMP > 1000 ; Request to release an enpty tenpl ate
FCR J=1T054
SET I = SRSI[J]
SET T=S91]
I F T=TW
SET MELL = |
SET BTMP =T/ 1024 ; Tenplate type #

QBB TTCBF ; Take the enpty tenplate to buffer 1 after barcode
IF BARC =1 ; Barcode active

IF BXK =1
SET FW =1
Qo0 99
ELSE ; Barcode<>| nf ormati on
RN NOOD
SET QOOONT = 100 * 1024 ; Mark as unknown
SET BARC =0 ; Don't re-read the barcode
QBB  CovTor ; Restore into ASRS
SET BARC = 1
ENDI F
ELSE ; Barcode not active
SET FW =1
Q0ro 99
ENDI F
ENDI F
ENDFCR
SET GIERR = 1
Q0ro 99
ENDI F
IF TMP >=1 ; Request to release a part (on a tenpl ate)

ANDF  TMP <= 1000
SET TTN = PRTTM TV

IF TIN=0
SET TTN = 1001
ENDI F
; First try to find a part on tenplate (not froma feeder)
FCR J=1TO54
SET I = SRSI[J]
SET T=S5I]

IF T
SET P1L =T MD 1024
SET T1 =T/ 1024

IF P1 = TW
IF Tl <= 1000 ; A part on tenplate
SET MCELL = |
SET BTMP = TTN
QsB  TTCBF
IF BARC = 1 ; Barcode active
IF BXK = 1
SET FW =1
Qoro 99
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ELSE ; Barcode<>I nfornation

RN NOOD
SET QOONT = 100 * 1024 ; Mark as unknown
SET BARC = 0 ; Don't re-read the barcode
asB  ovTor ; Restore into ASRS
SET BARC=1
ENDI F
ELSE ; Barcode not active
SET PW=1
Q0ro 99
ENDI F
ELSE ;A feeder
IF FDCEL = 0 ; A feeder wasn't found yet
IF T1 > 2000 ; Not en enpty feeder
SET FDCEL = |
ENDI F
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR

; If we are here then the part requested can't be found on a tenpl ate.

; If a feeder was found (FDCEL>0) then find an enpty tenpl ate,
; retrieve it and then retrieve the part fromthe feeder.

IF FDCEL > 0 ; A feeder was found
; Find an enpty tenpl ate
FCR J=1TO54
SET I = SRSI[J]
SET T=SR9I]
IF T >= 1024
SET P1L = T MD 1024
IF PL=0
SET TL =T/ 1024
IF T1 = TIN
SET MELL = |
SET TCELL = |
SET BTMP = TIN; Tenplate type #
QBB TTCBF ; Take the enpty tenplate to buffer 1
; after barcode

IF BARC = 1 ; Barcode active
IF BXK =1
Q0ro 11
ELSE ; Barcode<>| nfornation
RN NOOD
SET OOONT = 100 * 1024 ; Mark as unknown
SET BARC = 0 ; Don't re-read the barcode
QBB ovTor ; Restore into ASRS
SET BARC = 1
ENDI F
ELSE ; Barcode not active
Q0o 11
ENDI F
ENDI F
ENDI F
ENDI F
ENDFCR
SET GIERR = -1 ; No enpty tenplate for the part was found
Q0ro 99
ENDI F
ENDI F
SET GIERR = 1
Q0ro 99
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LABEL 11

; Retrieve the part fromthe feeder

SET MCELL = FDCEL

QBB FTCBF ; Take the part fromthe feeder to a buffer 1

LABEL 99

STCP XRETP
SET LOX =0
PRNT  "fr"

PR NTLN

PCST 1 TO RGBOT
PCST 1 TO PLAX
RUN M/SP9

END

PROCGRAM TESTB /Y ; Manual test of barcode scanner

DEFINE | ; Takes an enpty tenplate frombuffer 1
GeT I

PEND | FROM PLOXX
PEND | FROM RCBOT
SET LOX =1
SET A=0

RUN XTSTB

CPEN

MOVED aM11y]
SPEEDA 20

MOELD aM1]

QLCBE

RUN RBOCD
MOVELD A M1]]
SPEEDA 40

MMVED A M§]
MVED O M10]
DELAY 100
MVED AM1]
sToP RBOCD

RN LSCFF
SPEEDA 20
MVELD QM 1]
CPEN

SPEEDA 50

MVELD QaM11]
sToP XTSTB

SET LOX = 0
PCST 1 TO ROBOT
PCST 1 TO PLOK

PR NTLN "vg"

PR NTLN

END

PROCGRAM  MKSRS ; Used to make SRSP[] points when SRSP[ 1] is defined.

DEFINE | J GFFS ; Gounter clockw se order assuned.
FORI =2 TO 18

HERER SRSP[1] SRSP[ 1]

SET J=1-1
SET COFFS = J * 170666
SET COFFS = GFFS /100
;; SET OFFS = 0 - CFFS
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PRI NTLN " position "
SETPV SRSP[ 1] 7 CFFS
ENDFCR
END

p*¥*x%x Grher routines *****

PROGRAM A MP /Y
DELAY 30
@ATTACH aM
DELAY 40
@ATTACH SRSP
END

PROGRAM $INT /Y
BB MKSRS
BB INT

PROGRAM $STRT ; Init. ASRS

STCP VWA

DELAY 80

SET LOX =0
SET PLOXK =1
SET RCBOT = 1
SET NCHNG = 0
BB LCFF
BB LSCFF
BB SRSl |
SPEEDA 50

SPEEDB  SPDB
@PRCRTY LSON 10
DELAY 40
@PRCRTY LSCFF 10
DELAY 40
@PRCRTY RBOD 10
DELAY 40

@N

QBB START

END

PROGRAM  AVER

PR NTLN

PR NTLN "ASRS-ACL VERSI N 3. 2"

PRINTLN "- Sep 1992."
PR NTLN

offset " CFFS
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