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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   >>>>>>

#COMPRESSED PALLET I NFORMATI ON
# 4 bi t s f or  each l ocat i on
GLOBAL  D1
GLOBAL  D2
GLOBAL  D3
GLOBAL  D4
GLOBAL  D5
GLOBAL  D6 
GLOBAL  D7
GLOBAL  D8
GLOBAL  D9
GLOBAL  D10

GLOBAL STS ; number  of  st at i ons
# - - - - -  STATI ONS TABLE - - - - -
# CONVEYOR I S DI VI DED I NTO 32 SECTORS
#STATI ON LOCATI ON SECTOR NUMBER
DI MG  S[ 8] ; up t o 8 st at i ons ( S[ I ]  i s sect i on number  st at i on I )
DI MG  SREF[ 8] ; pr evi ous st at i on l ocat i on when maki ng changes
DI MG  NM[ 6] ; number  of  machi ne i n st at i on

DI MG SSTAT[ 6] ; st at i on st at us
;   0 :  not  act i ve
;   1 :  i / o pr obl em
;   2 :  not  r espondi ng
;   3 :  o. k.
;   4 :  er r or  i n st at i on

DI MG   PLTST[ 6] ; pal l et  number  i n st at i on

#FOR RELEASE
DI MG  EPART[ 6] ; par t  t o r el ease
DI MG  ERAW[ 6] ; r aw mat er i al  t o r el ease
DI MG  ERAWN[ 6] ; r aw mat er i al  number  t o r el ease ( f or  assembl y)
DI MG  ELI NE[ 6] ; l i ne number  i n ORDER
DI MG  RELES[ 6] ; f l ag :

; 1:  f or  r el ease
; 2:  af t er  r el ease command i s sent
; 0:  r eady f or  next

DI MG  EASMW[ 6] ; send t he command ’ W’  t o st ar t  asmbl y
DI MG  ALI NE[ 6] ; l i ne number  of  assembl y par t
DI MG  APART[ 6] ; par t  number  f or  assembl y command

DI MG  NTMPL[ 6] ; get t i ng ask f or  t empl at e f or  par t  number
DI MG  ATMPL[ 6] ; answar e f or  aski ng t eml at e

; 1 :  o. k.
; 2 :  mi ssi ng

DI MG  RESET[ 6] ; =1 send r eset  command
DI MG  RSTAT[ 6] ; =1 f or  communi cat i on check

;  2 af t er  st ar t i ng check
;  0 o. k.

#FOR GETTI NG I NFORMATI ON ON PART
DI MG  QPART[ 8] ; queue f or  cal l  by communi cat i on pr ogr ams
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DI MG  CPART[ 6] ;  par t  t o sear ch f or
DI MG  CRAW[ 6] ;  r aw mat er i al  t o sear ch f or
DI MG  CRAWN[ 6] ;  r aw mat er i al  number  t o sear ch f or
DI MG  CSUBP[ 6] ;  subpr ocess t o sear ch f or
DI MG  RST[ 6] ; st at i on number  f ound
DI MG  RMA[ 6] ; machi ne number  f ound
DI MG  RTASK[ 6] ; t ask number  f ound
DI MG  ROLN[ 6] ; l i ne f ound i n ORDER t abl e

# - - - - -  WORK - - - - -
#wor kt [ n]  = . . t t t mmmmssss
#ssss :  4 bi t  st at i on number
#mmmm :  4 bi t  machi ne number
#. . t t  :  24 bi t  t ask number
DI MG  WORKT[ 500]

# - - - - -  PALLETS - - - - -
#PALLET CONTENTS ( up t o 15 pal l et s)
DI MG  PTMPL[ 15] ; t empl at e t ype,  =0 when pal l et  empt y
DI MG  PPART[ 15] ; f i ni shed par t  number  ( of  par t  on t empl at e)
DI MG  PRAW[ 15] ; r aw mat er i al
DI MG  PRAWN[ 15] ; r aw mat er i al  number
DI MG  PSUBP[ 15] ; next  subpr ocess
DI MG  PI NFO[ 15] ; i nf or mat i on on par t  ( o. k.  or  not )
DI MG  PNEXT[ 15] ; next  st at i on
DI MG  PPLAC[ 15] ; cur r ent  l ocat i on of  pal l et  ( 1 -  32)
DI MG  PSTOP[ 15] ; =1 when st opped i n st at i on,  0 when movi ng

# - - - - -  ORDER - - - - -
DI MG  OTBI P[ 100] ; pr i or i t y t abl e
DI MG  OPART[ 100] ; par t  t o make
DI MG  ORAW[ 100] ; r aw mat er i al
DI MG  ORAWN[ 100] ; r aw mat er i al  number  ( f or  assembl y)
DI MG  OWLN[ 100] ; l i ne no.  i n WORKT of  f i r st  subpr ocess f or  t hi s par t
DI MG  OSUBP[ 100] ; number  of  subpr ocess
DI MG  OQTY[ 100] ; quant i t y
DI MG  OPTS[ 100] ; number  of  r aw  par t s i n assembl y,  0 i f  none
DI MG  OAQ[ 100] ; quant i t y of  pi eces f or  1 par t  ( >1 f or  assembl y)
DI MG  OWASM[ 100] ; assembl y command sended
DI MG  ORDRL[ 100] ; r eady t o r el ease
DI MG  OWORK[ 100] ; i n pr ocess
DI MG  OFI N[ 100] ; number  of  f i ni shed par t s
DI MG  ORLS[ 100] ; >0 number  of  r aw par t s l ef t  t o r el ease

; =0 not  r el easi ng
; - 1 f i ni shed r el easi ng
; - 2 mi ssi ng r aw mat er i al
; - 3 end
; - 4 end but  mi ssi ng r aw mat er i al

GLOBAL  OLEN ; l i nes i n ORDER t abl e

#CONVEYOR SECTORS
DI MG  CPLT[ 32] ; pal l et  number  at  l ocat i on,  0 i f  none
DI MG  CST[ 32] ; st at i on number  at  l ocat i on,  0 i f  none

# - - - - -  BUFFERS - - - - -
#buf f er s i n st at i ons
DI MG STBTM[ 48] ; t empl at e i n buf f er
DI MG STBPR[ 48] ; par t
DI MG STBRW[ 48] ; r aw mat er i al
DI MG STBRN[ 48] ; r aw mat er i al  number  ( i n assembl y)
DI MG STBSB[ 48] ; subpr ocess
DI MG STBI F[ 48] ; i nf o
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DI MG STBTS[ 48] ; t ask number
DI MG STBST[ 48] ; st at us 

;   0 :  empt y
;   1 :  cont ai n par t
;   2 :  par t  i n machi ne
;   3 :  par t  r eady
;   4 :  empt y t empl at e

DI MG    ROBST[ 6] ; r obot  st at us i n st at i on
;   0 :  r est i ng
;  10 :  get  t empl at e f r om pal l et
;  11 :  pot  i n buf f er
;  20 :  get  t empl at e f r om buf f er
;  21 : pot  i n pal l et
;  30 :  get  t empl at e f r om buf f er
;  31 : pot  i n second buf f er
;  40 :  get  par t  f r om buf f er
;  41 : pot  i n t he machi ne
;  50 :  get  par t  f r om machi ne
;  51 : pot  i n buf f er
;  60 :  get  par t  f r om buf f er
;  61 : pot  i n st or age
;  70 :  assembl e

DI MG   SP1[ 6] ;  f i r st  par amet er
DI MG   SP2[ 6] ;  second par amet er
DI MG   SP3[ 6] ;  t hi r d par amet er

DI MG   STMCH[ 24] ;  machi ne st at us
;  0 :  empt y
;  1 :  wor ki ng
;  2 :  l oadi ng
;  3 :  f l i ppi ng

DI MG MTI ME[ 24] ; t i me when machi ne st ar t
DI MG STMCB[ 24] ; buf f er  number  of  par t  i n machi ne
DI MG    STMBF[ 24] ; number  of  buf f er s f or  each machi 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
#          <<<<<<   VARS   >>>>>>

#VECTOR FOR CHARACTERS RECEI VED
DI MG  GCOM[ 8]

#pal l et  l ocat i on
DI MG    STPLT[ 15] ; >0 when pal l et  i s i n st at i on

;  pal l et  l ocat i on
GLOBAL  PLT ; pal l et  number
GLOBAL  NEWP ; new l ocat i on

DI MG  QTMPL[ 8] ; queue f or  st at i on want  t empl at e
GLOBAL  STMPL ; st at i on number  need t empl at e
SET     STMPL = 0 ; 0:  no one need t empl at e
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#TI ME BETWEEN CONVEYOR LOCATI ONS
GLOBAL  TDLY
SET     TDLY = 200 ; f or  st andar d 4 st at i on conf i gur at i on

# f or  debuggi ng
GLOBAL  PRNT
SET     PRNT = 0 ; =1,  pr i nt  char  r ecei ved

#st at i on no.  of  ASRS
GLOBAL  ASRS
SET     ASRS = 1 ; def aul t :  st at i on 1 i s ASRS

# number  of  pal l et s
GLOBAL  MPLT
SET     MPLT = 12 ; maxi mum usi ng

#wor k st at us  0:  no wor k,  1:  i n wor k,  2:  f i ni shed wor k
GLOBAL  I NWRK
SET     I NWRK = 0

#st at i on I D ( =0 i n cent er )
GLOBAL  STNUM
SET     STNUM = 0 ; cent r al  cont r ol l er  i s al ways st at i on 0

GLOBAL  STNXT ; next  r epor t ed st at i on
SET     STNXT = 1

#do not  change st at i on number  when pr i nt i ng i t
GLOBAL  STPND
SET     STPND = 1

#f l ag f or  addi ng or der ,  0:  no,  1: r epl ace,  2: add
GLOBAL  REPL
SET     REPL = 0

#f or  r epor t
GLOBAL CREP ; f l ag f or  no mi xi ng r epor t s
SET CREP = 1
GLOBAL   REPN ; r epor t  nomber
GLOBAL   REPS ; st at i on number
GLOBAL   REPP1 ;  par amet er  1
GLOBAL   REPP2 ;  par amet er  2
GLOBAL   REPP3 ;  par amet er  3
GLOBAL   FREP ;  f l ag 0:  no,

; 1: i nt er nal  ( at s)  no pal l et s
; 2: i nt er nal  ( at s)  no pal l et s sel ect ed st at i ons
; 6: i nt er nal  ( at s)  i ncl ude pal l et s
; 7: i nt er nal  ( at s)  i ncl ude pal l et s sel ect ed st .
; 11: ext er nal  ( comput er )

DI MG     FREPS[ 6] ;  sel ect ed st at i on = 1

# di r ect i on 
GLOBAL   DI RCT
SET      DI RCT = 1 ;  f or war d di r ect i on,  - 1 backwar d di r act i on

# mapi x
GLOBAL   MAPI X
SET      MAPI X = 0 ;  f or  suspend r epor t  when get i ng new or der

GLOBAL   SUREP
SET      SUREP = 0

GLOBAL   STUPD ;  =1 when updat e st at i on i nf or mat i on
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SET      STUPD = 0

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

PROGRAM REPTB
DEFI NE   I  J K
DEFI NE   WLEN
DEFI NE   ST
DEFI NE   MACH
DEFI NE   TASK

PEND     I  FROM  CREP

PRI NTLN  " %TOA "  OLEN
I F OLEN = 0
  GOTO  19
ENDI F

FOR I  = 1 TO OLEN
  PRI NTLN  " %TOB "  OPART[ I ]  ORAW[ I ]   OWLN[ I ]  
  PRI NTLN  " %TOC "  OSUBP[ I ]  OQTY[ I ]   OPTS[ I ]
  PRI NTLN  " %TOD "  OAQ[ I ]    OWASM[ I ]  ORDRL[ I ]
  PRI NTLN  " %TOE "  OWORK[ I ]  OFI N[ I ]   ORLS[ I ]
ENDFOR

PRI NTLN   " %TE"
PRI NTLN
POST    1 TO CREP

PEND    I  FROM  CREP

SET      WLEN = OWLN[ OLEN]  + OSUBP[ OLEN]   ; f i r st  unused wor k l i ne number
SET      WLEN = WLEN -  1

PRI NTLN  " %TWA "  WLEN

FOR     I  = 1 TO WLEN
  SET       ST = WORKT[ I ]  MOD 16
  SET       MACH = WORKT[ I ]  /  16
  SET       MACH = MACH MOD 16
  SET       TASK = WORKT[ I ]  /  256

  PRI NTLN   " %TWB "  ST MACH TASK
ENDFOR

LABEL   19
PRI NTLN   " %TE"
PRI NTLN
POST    1 TO CREP

PEND    I  FROM  CREP
PRI NTLN   " %TPA"  DI RCT
FOR    I  = 1 TO 15
  I F     PTMPL[ I ]  > 0
    PRI NTLN  " %TPB "  I
    PRI NTLN  " %TPC "  PTMPL[ I ]   PPART[ I ]   PRAW[ I ]
    PRI NTLN  " %TPD "  PRAWN[ I ]   PSUBP[ I ]   PI NFO[ I ]
    PRI NTLN  " %TPE "  PNEXT[ I ]   PPLAC[ I ]   PSTOP[ I ]
  ENDI F
ENDFOR
PRI NTLN  " %TE"
POST    1 TO CREP
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PEND    I  FROM  CREP
PRI NTLN  " %TBA"
FOR  I  = 1 TO 48
  I F  STBST[ I ]  > 0
    PRI NTLN  " %TBB "  I
    PRI NTLN  " %TBC "  STBST[ I ]   STBTM[ I ]   STBPR[ I ]
    PRI NTLN  " %TBD "  STBI F[ I ]   STBRW[ I ]   STBRN[ I ]
    PRI NTLN  " %TBE "  STBSB[ I ]   STBTS[ I ]
  ENDI F
ENDFOR
PRI NTLN  " %TE"
POST    1 TO CREP

PEND    I  FROM  CREP
PRI NTLN   " %TSA "  STS ASRS
SET    J = 1
FOR    I  = 1 TO STS
  PRI NTLN  " %TSB "  S[ I ]       SSTAT[ I ]   RELES[ I ]
  PRI NTLN  " %TSC "  ELI NE[ I ]   EASMW[ I ]   ALI NE[ I ]
  PRI NTLN  " %TSD "  PLTST[ I ]   ROBST[ I ]   NTMPL[ I ]
  PRI NTLN  " %TSE "  SP1[ I ]     SP2[ I ]     SP3[ I ]
  PRI NTLN  " %TSF "  NM[ I ]

  PRI NTLN  " %TSG "  STMBF[ J]  STMCH[ J]  STMCB[ J]
  SET      J = J + 1
  PRI NTLN  " %TSH "  STMBF[ J]  STMCH[ J]  STMCB[ J]
  SET      J = J + 1
  PRI NTLN  " %TSI  "  STMBF[ J]  STMCH[ J]  STMCB[ J]
  SET      J = J + 1
  PRI NTLN  " %TSJ "  STMBF[ J]  STMCH[ J]  STMCB[ J]
  SET      J = J + 1
ENDFOR
PRI NTLN  " %TE"

POST    1 TO CREP

END
#    <<<<<<  REPORT  >>>>>

#i ncl ude  REPORT. DMC

PROGRAM $REPI

DEFI NE BF
DEFI NE M
DEFI NE B

I F     FREP = 2
  ORI F   FREP = 7
  ANDI F  REPS > 0
  I F     FREPS[ REPS]  = 0
    GOTO   99
  ENDI F
ENDI F

I F    REPN >= 3
  ANDI F  REPN <= 4
  ANDI F  FREP <= 5
  GOTO   99
ENDI F

I F    REPS = 0
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  PRI NTLN  " CENTRAL  :  "
ELSE
  I F    REPS = ASRS
    PRI NTLN  " ASRS     :  "
  ELSE
    PRI NTLN  " STATI ON"  REPS " :  "
  ENDI F
ENDI F

I F     REPN > 30
  GOTO     30
ENDI F
I F     REPN > 20
  GOTO     20
ENDI F
I F     REPN > 10
  GOTO     10
ENDI F

I F  REPN = 1
  PRI NT    " LOCATI ON "  REPP1
ENDI F

I F REPN = 2
  PRI NT    " LOCATI ON "  REPP1
  PRI NT   " ,  STATUS:  "
  I F REPP2 = 0
    PRI NT " NOT ACTI VE"
  ENDI F
  I F REPP2 = 1
    PRI NT " I / O PROBLEM"
  ENDI F
  I F REPP2 = 2
    PRI NT " NOT RESPONDI NG"
  ENDI F
  I F REPP2 = 3
    PRI NT " COMMUNI CATI ON O. K. "
  ENDI F
ENDI F

I F REPN = 3
  PRI NT " PALLET #"  REPP1 "  ENTER"  
ENDI F

I F REPN = 4
  PRI NT " PALLET #"  REPP1 "  LI VE"  
ENDI F

I F REPN = 5
  PRI NT " TEMPLATE #"  REPP1
  PRI NT   "  I N ASRS"
ENDI F

I F REPN = 6
  PRI NT " RESET"
ENDI F

I F REPN = 7
  PRI NT " RESET"
ENDI F

I F REPN = 8
  PRI NT " ERROR #"  REPP1
ENDI F
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GOTO  99
LABEL 10

I F REPN = 11
  PRI NT  " GET COMMAND TO RELEASE ROW MATERI AL #"
  PRI NT   REPP2 "  FOR PART #"  REPP1
ENDI F

I F REPN = 12
  PRI NT   " RAW MATERI AL #"  REPP2
  PRI NT   "  FOR PART #"  REPP1
  PRI NT   "  RELEASED"
ENDI F

I F REPN = 13
  PRI NT   " CANNOT RELEASED  RAW MATERI AL #"
  PRI NT   REPP2 "  FOR PART #"  REPP1
ENDI F

GOTO  99
LABEL 20

I F REPN = 21
  PRI NT   "  NEAD TEMPLATE FOR PART #"  REPP1
ENDI F

I F REPN = 22
  PRI NT  " TEMPLATE FOR PART #"  REPP1
  PRI NT  "  MOVI NG TO STATI ON "  REPP2
ENDI F

I F REPN = 23
  PRI NT   " MI SSI NG TEMPLATE FOR PART #"  REPP1
  PRI NT   "  FOR STATI ON "  REPP2
ENDI F

I F REPN = 24
  PRI NT   " GET COMMAND TO ASSEMBLAE PART #"  REPP1
ENDI F

I F REPN = 25
  PRI NT    " FI NI SH ASSEMBLE PART #"  REPP1
ENDI F

I F REPN = 26
  PRI NT   " CANNOT ASSEMBLE PART #"  REPP1
ENDI F

I F REPN = 27
  PRI NT   " PART #"  REPP1 "  ASSEMBLE"
ENDI F

I F REPN = 28
  PRI NT   " PART #"  REPP1 "  READY"
ENDI F

GOTO  99
LABEL 30

SET   BF = REPP1 MOD 8  ; st at i on buf f er
SET   M  = BF /  2 ; st at i on machi ne
SET   M  = M + 1
SET   B  = BF MOD 2 ; machi ne buf f er
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SET   B  = B + 1

I F REPN = 31
  PRI NT   " PART #"  REPP2
  PRI NT   "  FI NI SH SUBPROCESS #"  REPP3
ENDI F

I F REPN = 32
  PRI NT   " LOADI NG MACHI NE #"  M  
  PRI NT   "  WI TH PART #"   REPP2
ENDI F

I F REPN = 33
  PRI NT   " UNLOADI NG MACHI NE #"  M 
  PRI NT   "  PART #"   REPP2
ENDI F

I F REPN = 34 
  PRI NT   " MOVI NG PART #"  REPP2
  PRI NT   "  TO STOR I N QUEUE"  
ENDI F

I F REPN = 35
  PRI NT   " MOVI NG TEMPLATE"
  I F      REPP2 = 0
    PRI NT   "  ( EMPTY) "
  ELSE
    PRI NT   "  HOLDI NG PART #"  REPP2
  ENDI F
  PRI NT   "  FROM PALLET TO "
  I F      REPS = ASRS
    ANDI F   BF = 2
    PRI NT   " ASRS"
  ELSE
    PRI NT   " BUFFER #"  BF
  ENDI F
ENDI F

I F REPN = 36
  PRI NT   " NEW PART I N BUFFER,  RAW MATERI AL #"
  PRI NT   REPP3 "  FOR PART #"  REPP2
  PRI NT   "  I N BUFFER #"  BF
ENDI F

I F REPN = 37
  PRI NT   " MOVI NG TEMPLATE"
  PRI NT   "  HOLDI NG PART #"  REPP3
  PRI NT   "  FROM BUFFER #"  BF
  PRI NT   "  TO BUFFER #"  REPP2
ENDI F

I F REPN = 38
  PRI NT   " MOVI NG TEMPLATE "
  I F      REPP2 = 0
    PRI NT   "  ( EMPTY) "
  ELSE
    PRI NT   "  HOLDI NG PART #"  REPP2
  ENDI F
  PRI NT   "  FROM BUFFER #"  BF
  PRI NT   "  TO PALLET"
# REPP3 = I NFO
ENDI F
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LABEL 99

END

GLOBAL   $REP ; r epor t  o. k.
GLOBAL   $REPC ; r epor t  er r or  count
GLOBAL   $REPA ; r epor t  aknol age

PROGRAM  $REPX
END

PROGRAM  $WREP ; wai t  1 mi nut se,  cancel l  t he t r ansmi t i on
DELAY    6000
SET      $REP = 0
STOP     $REPX
SET      $REPC = $REPC + 1
I F       $REPC > 20
  SET      FREP = 0
ENDI F
END

PROGRAM  $REPX  / Y
WAI T     SUREP = 0
RUN      $WREP
PRI NTLN  " %RA"   REPN   REPS  REPP1
PRI NTLN  " %RB"   REPP2  REPP3
SET      $REP  = 0
STOP     $WREP
SET      $REPC = 0
SET      $REPA = $REPA + 1
; I F       $REPA > 50
;   SET      FREP = 0
; ENDI F
END

PROGRAM  $REP

I F     FREP > 0
  ANDI F  FREP < 100
  GOSUB  $REPI
ENDI F

I F     FREP >= 100
  ANDI F  FREP < 200
  SET    $REP = 1
  RUN    $REPX
  WAI T   $REP = 0
ENDI F
END

PROGRAM  $REP2
SET      REPP3=0
GOSUB    $REP
END

PROGRAM  $REP1
SET      REPP3=0
SET      REPP2=0
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GOSUB    $REP
END

PROGRAM  $REP0
SET      REPP3=0
SET      REPP2=0
SET      REPP1=0
GOSUB    $REP
END

PROGRAM REPT
DEFI NE  I  C
LABEL   1
FOR     I  = 1 TO 6
  I F      SREF[ I ]  > 0
    SET     SSTAT[ I ]  = I N[ I ]  *  2
    SET     RSTAT[ I ]  = 1
  ENDI F
ENDFOR
DELAY    200
FOR      I  = 1 TO 6
  I F       RSTAT[ I ]  > 0
   . REP1 2 I  SSTAT[ I ]
  ENDI F
ENDFOR
DELAY  30000
GOTO   1
END

PROGRAM STREP

STOP    REPT
DELAY   20
SET     FREP = 100
RUN     REPTB
RUN     REPT
END

PROGRAM ENREP
STOP    REPT
SET    FREP = 0
POST    1 TO CREP
END
#        <<<<<   PTOI   >>>>>

#Thi s pr ogr am get s i nf or mat i on on a par t  f or  use by communi cat i on pr ogr ams
#t o cal l  t hi s pr ogr am
#set  CPART[ <com number >]  = PART t o sear ch f or
#set  CRAW[ <com number >]   = RAW MATERI AL t o sear ch f or
#set  CRAWN[ <com number >]  = RAW MATERI AL number  t o sear ch f or  ( assembl y)
#set  ROLN[ <com number >]   = 0
#qsend <com number > t o QPART
#wai t  unt i l  ROLN[ <. . >]  > 0
#t he r et ur n code i s :
#RST[ <com number >]    = st at i on
#RMA[ <com number >]    = machi ne
#RTASK[ <com number >]  = t ask
#ROLN[ <com number >]   = l i ne i n ORDER

PROGRAM  PTOI

F-12 System Program Listing ER CIM USER’S MANUAL

Central Controller 9303/9502



DEFI NE   COM ; por t  number
DEFI NE   LI NE ; or der  l i ne number
DEFI NE   WLI NE ; wor k t abl e l i ne number
DEFI NE   I
DEFI NE   PRT ; par t  t o sear ch
DEFI NE   RW ; r aw t o sear ch

LABEL    1
QPEND    COM FROM QPART ; por t  quest i on

I F      CPART[ COM]  = 0 ; empt y t empl at e
  SET      RST[ COM]  = ASRS ; t ar get  st at i on i s ASRS
  SET      RMA[ COM]  = 1 ; machi ne # 1 i s al ways asr s
  SET      RTASK[ COM]  = 999 ; t ask = 999 f or  unl oadi ng
  SET      ROLN[ COM]  = OLEN + 1 ; poi nt  not  i n or der  t abl e
  GOTO     1
ENDI F

I F     CPART[ COM]  < 0 ; t empl at e f or  par t
  SET     PRT = - CPART[ COM]
  SET     RW  = 0
ELSE
  SET     PRT = CPART[ COM]
  SET     RW  = CRAW[ COM]
ENDI F

SET      LI NE = 0 ; i ni t i al i ze LI NE
I F       CRAWN[ COM]  > 0 ; i f  assembl y,  sear ch t he mai n par t
  SET      RW = 0
ENDI F
FOR      I  = 1 TO OLEN ; l oop t hr ough ent i r e or der
  I F       OPART[ I ]  = PRT ; i f  l i ne i s f ound wi t h t he same par t
    ANDI F    ORAW[ I ]  = RW ;  and t he same r aw mat er i al
    SET      LI NE = I  + CRAWN[ COM] ; t ag t he l i ne

; added ( + CRAWN[ COM] )  i n 28/ 7/ 92
    I F       OWORK[ LI NE]  > 0 ; i f  some par t  i s i n pr ocess
      SET      I  = OLEN + 1 ;  don’ t  sear ch anot her  l i ne
    ENDI F
  ENDI F
ENDFOR

SET      WLI NE = OWLN[ LI NE]  + CSUBP[ COM]  ; l i ne number  i n wor k t abl e

SET      I  = WORKT[ WLI NE] ; get  val ue f r om wor k t abl e
SET      RST[ COM]  = I  MOD 16 ; st at i on number
SET      I  = I  /  16
SET      RMA[ COM]  = I  MOD 16 ; machi ne number
SET      RTASK[ COM]  = I  /  16 ; t ask number
SET      ROLN[ COM]  = LI NE ; or der  l i ne number

GOTO     1

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

#i ncl ude  REPORT. DMC

GLOBAL  PTOST
SET     PTOST = 2   ; number  of  pal l et s goi ng can go t o a st at i on

PROGRAM RLS1   ; cont r ol  of  f r ee t empl at e
LABEL   1
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QPEND   STMPL FROM QTMPL  ; next  st at i on number  need t empl at e
WAI T    STMPL = 0   ; r el eased
GOTO    1
END

#pr ogr am checks par t s t o be r el eased f or  pr oduct i on
#f i nd st at i on t o do i t  t hat  i s not  busy ( pr evi ous r el ease has f i ni shed)
# set  EPART[ <st at i on>]  = PART t o r el ease
# set  ERAW[ <st at i on>]   = RAW MATERI AL t o r el ease
# set  ELI NE[ <st at i on>]  = l i ne i n ORDER
# set  RELES[ <st at i on>]  = 1    f l ag t o r el ease,  =0 when r el ease i s f i ni shed

# r el ease r ul es:
# 1.  r el ease onl y i f  no pal l et  wai t s f or  st at i on
#      wher e f i r st  subpr ocess  has t o execut e
# 2.  af t er  second r el ease,  wai t  unt i l  f i r st  subpr ocess i s f i ni shed
#      bef or e t r yi ng t o r el ease next  one
# 3.  assembl y par t :  wai t  unt i l  al l  subpar t s ar e f i ni shed
#      bef or e r el ease

#pr ogr am t hat  st ar t s t he manuf act ur i ng pr ocess
PROGRAM  MNFCT
PRI NTLN  " mf c"
PRI NTLN
#( PROGRAM  RELES)
DEFI NE   I P ; i ndex i n pr i or i t y t abl e
DEFI NE   I ; i ndex i n or der  t abl e
DEFI NE   J K ; hel p var i abl es
DEFI NE   MI N ; number  of  assembl y set s r eady
DEFI NE   I 1 ; f i r st  or der  l i ne of  subpar t s
DEFI NE   I 2 ; l ast  or der  l i ne of  subpar t s
DEFI NE   ST0 ; st at i on f or  r el ease
DEFI NE   ST1 ; st at i on f or  f i r st  subpr ocess
DEFI NE   FLAG ; =1 i n end l oop when f i ni shed
DEFI NE   OLEN1 ; cont ai ns OLEN- 1
DEFI NE   C

I F       MAPI X = 1
  WAI T     OLEN > 0
ELSE
  I F       OLEN = 0 ; empt y or der
    GOTO     9
  ENDI F
ENDI F

STOP     RLS1
DELAY    20

RUN      RLS1

SET      I NWRK = 1 ; i ndi cat es st ar t  of  manuf act ur i ng
. REP0 17 0
LABEL    1
SET      OLEN1 = OLEN -  1
SET      FLAG = 0 ; f l ag speci f yi ng t hat  al l  r el ease r equest s

;  have been compl et ed

I F       STMPL > 0 ; st at i on need t empl at e
  ANDI F    RELES[ ASRS]  = 0 ; ASRS r eady t o get  r el ease command
  SET      EPART[ ASRS]  = 0 ; par t
  SET      ERAW[ ASRS]   = - NTMPL[ STMPL] ; r aw mat er i al  ( empt y t empl at e)
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  SET      ERAWN[ ASRS]  = 0
  SET      ELI NE[ ASRS]  = 0 ; dumy or der  l i ne number
  SET      RELES[ ASRS]  = 1 ; st at i on r ecei ved r el ease command
  SET      FLAG = 1
ENDI F

FOR      I P = 1 TO OLEN
  LABEL    2
  SET      I  = OTBI P[ I P] ; get  or der  l i ne number  f r om pr i or i t y t abl e
  I F       ORLS[ I ]  > - 3 ; not  f i ni shed
    SET      FLAG = 1
  ENDI F
  I F       ORLS[ I ]  > 0 ; can r el ease
    SET      J = OWORK[ I ]  + OFI N[ I ]
    I F       J >= OQTY[ I ]
      SET      ORLS[ I ]  = - 1 ; r el ease i s f i ni shed
    ELSE
      I F       OPTS[ I ]  > 0 ; r el ease assembl y par t

ANDI F    OWASM[ I ]  >= 0 ;  = - 1 i f  cannot  assembl y
        SET      MI N = 999999 ;  onl y i f  al l  subpar t s r eady
        SET      I 1 = I  + 1 ; f i r st  subpar t
        SET      I 2 = I  + OPTS[ I ] ; l ast  subpar t
        FOR      J = I 1 TO I 2
          SET      K = OFI N[ J]  /  OAQ[ J] ; number  of  possi bl e assembl i es 

  ;    wi t h cur r ent  subpar t  quant i t y
          I F       K < MI N
            SET      MI N = K
          ENDI F
        ENDFOR
        SET      MI N = MI N -  OFI N[ I ] ; cal cul at e number  of  par t s needed t o do
        SET      MI N = MI N -  OWORK[ I ]

SET      MI N = MI N -  ORDRL[ I ]
SET      MI N = MI N -  OWASM[ I ]
SET      J = OWLN[ I ]
SET      ST0 = WORKT[ J]  MOD 16
I F       MI N > 0
  ANDI F    EASMW[ ST0]  = 0
  SET      EASMW[ ST0]  = 1
  SET      APART[ ST0]  = OPART[ I ]
  SET      ALI NE[ ST0]  = I
  SET      OWASM[ I ]  = OWASM[ I ]  + 1

        ENDI F
      ENDI F
      I F      ORDRL[ I ]  > 0
        SET      J = OWLN[ I ] ; l i ne number  i n wor k t abl e
        SET      ST0 = WORKT[ J]  MOD 16 ; st at i on wher e r el eased
        SET      J = J + 1 ; l i ne of  subpr ocess 1
        SET      ST1 = WORKT[ J]  MOD 16 ; st at i on wher e f i r st  execut ed

I F       ST1 <> ASRS ; unl i mi t ed pl ace i n asr s
  SET  K = 0

          FOR      J = 1 TO 15 ; check i f  anot her  par t  
;  i s on t he way t o t hat  st at i on

            I F       PNEXT[ J]  = ST1 ; next  st at i on pal l et
              SET      K = K + 1
            ENDI F
          ENDFOR

  I F      K >= PTOST
            SET     ST1 = 0
          ENDI F

ENDI F
        I F       ST1 > 0
          ANDI F    RELES[ ST0]  = 0 ; >0 i f  r el ease command was sent

; al r eady i n st at i on
  SET      ORDRL[ I ]  = ORDRL[ I ]  -  1 ;

ER CIM USER’S MANUAL System Program Listing F-15
9303/9502 Central Controller



          SET      EPART[ ST0]  = OPART[ I ] ; par t
          SET      ERAW[ ST0]   = ORAW[ I ] ; r aw mat er i al
          SET      ERAWN[ ST0]  = ORAWN[ I ] ; r aw mat er i al  number ( assemb. )
          SET      ELI NE[ ST0]  = I ; or der  l i ne number
          SET      ORLS[ I ]  = ORLS[ I ]  -  1 ; one par t  r el eased
          SET      OWORK[ I ]  = OWORK[ I ]  + 1; one mor e par t  i n pr ocess
          SET      RELES[ ST0]  = 1 ; st at i on r ecei ved r el ease command

  I F       I P < OLEN ; i f  cur r et  par t  i s not  l ast  pr i or i t y
            FOR      J = I P TO OLEN1 ;   move cur r ent  par t  t o l ast  pr i or i t y
              SET      K = J + 1
              SET      OTBI P[ J]  = OTBI P[ K]
            ENDFOR

  ENDI F
          SET      OTBI P[ OLEN]  = I
          GOTO     2
        ENDI F
      ENDI F
    ENDI F
  ELSE
    I F       ORLS[ I ]  = - 1 ; f i ni sh r el ease
      ORI F     ORLS[ I ]  = - 2
      I F       OWORK[ I ]  = 0 ; f i ni sh wor ki ng
        SET      ORLS[ I ]  = ORLS[ I ]  -  2 ; end
      ENDI F
    ENDI F
  ENDI F
ENDFOR

DELAY    20

I F       FLAG = 1 ; i f  =0 t hen pr ogr am ends
  GOTO     1
ENDI F
LABEL    9
I F       MAPI X = 1
  GOTO     1
ENDI F

STOP     RLS1
SET      I NWRK = 2 ; i ndi cat es ent i r e or der  i s r eady
. REP0 19 0
END

#             <<<<<   PALLETS    >>>>>

#i ncl ude  REPORT. DMC

PROGRAM  NEWP

#change PALLET pl ace
# par amet er s ar e:
# PLT   pal l et  number
# NEWP  new pl ace

DEFI NE   OLDP ; cont ai ns ol d pal l et  l ocat i on
DEFI NE   I ; f or  l oop on al l  pal l et s

SET      OLDP = PPLAC[ PLT] ; save ol d l ocat i on bef or e changi ng i t
I F       OLDP <> NEWP ; check i f  need t o change
  SET      PPLAC[ PLT]  = NEWP ; updat e l ocat i on
  I F       CPLT[ NEWP]  = 0 ; i f  new l ocat i on i s t agged as empt y,
    ANDI F    PPART[ PLT]  > 0 ;  and pal l et  cont ai ns a par t ,
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    SET      CPLT[ NEWP]  = PLT ;  t ag i t  ( l ocat i on cont ai ns par t )
  ENDI F
  I F       OLDP > 0 ; ( =0 onl y f or  t he f i r st  t i me)
    ANDI F    CPLT[ OLDP]  = PLT ; i f  ol d l ocat i on t agged
    ;   wi t h t hat  pal l et ,
    SET      CPLT[ OLDP]  = 0 ;   unt ag i t
    FOR      I  = 15 TO 1 ; checks i f  anot her  nonempt y pal l et  
      I F       PPLAC[ I ]  = OLDP ;  i s i n ol d l ocat i on
        ANDI F    PPART[ I ]  > 0 ; and t ags i f  t her e i s
        SET      CPLT[ OLDP]  = I
      ENDI F
    ENDFOR
  ENDI F
ENDI F
END

PROGRAM  CPPLT

# compr esses PALLET i nf or mat i on i nt o 8 var s

DEFI NE   I ; compr essed var  ( 1 -  8)
DEFI NE   J ; par t  of  compr essed var  ( 1 -  4)
DEFI NE   K ; l ocat i on number  t o compr ess ( 1 -  32)
DEFI NE   TMP ; hel p var  t o comput e compr essed var
DEFI NE   P ; par t  on l ocat i on
DI M      TT[ 10] ; save compr essed var s

SET      K = 1 ; l ocat i on number
FOR      I  = 1 TO 8 ; compr essed var  number
  SET      TMP = 0 ; comput i ng val ue
  FOR      J = 1 TO 4 ; par t  of  compr essed var
    SET      TMP = TMP *  16 ; shi f t  pr evi ous val ue 4 bi t s l ef t
    SET      P = CPLT[ K] ; pal l et  number  i n l ocat i on
    I F       P > 0 ; pal l et  exi st s
      SET      P = PPART[ P] ; par t  on pal l et
      I F       P > 0
        SET      P = P -  1 ; conver t  t o ( 1 -  15)  val ues
        SET      P = P MOD 15
        SET      P = P + 1
      ENDI F
    ENDI F
    SET      TMP = TMP + P ; add new val ue
    SET      K = K + 1 ; next  l ocat i on
  ENDFOR
  SET      TT[ I ]  = TMP ; save compr essed val ue
ENDFOR

SET      D1 = TT[ 1] ; set  compr essed var s
SET      D2 = TT[ 2]
SET      D3 = TT[ 3]
SET      D4 = TT[ 4]
SET      D5 = TT[ 5]
SET      D6 = TT[ 6]
SET      D7 = TT[ 7]
SET      D8 = TT[ 8]

END

#macr o  NEXTC
SET     . 1 = . 2 + DI RCT
I F      DI RCT = 1
  I F      . 1 > 32
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    SET     . 1 = 1
  ENDI F
ELSE
  I F      . 1 < 1
    SET     . 1 = 32
  ENDI F
ENDI F
#endm

PROGRAM  PLTS

#t r ack pal l et s
#updat e pal l et  l ocat i on on movi ng conveyor
#updat e pal l et  l ocat i on usi ng st at i on i nf or mat i on

DEFI NE   T1 ; t i me ( f or  pal l et  l ocat i on updat e i nt er val s)
DEFI NE   A ; ol d l ocat i on of  pal l et
DEFI NE   P ; next  l ocat i on;  check i f  st at i on def i ned t her e
DEFI NE   C ; used f or  r epor t

SET      T1 = TI ME ; get  st ar t i ng t i me
LABEL    1
FOR      PLT = 1 TO 12 ; t r ack 12 pal l et s 
  I F       STPLT[ PLT]  > 0 ; i f  st at i on r epor t ed t hat  pal l et  passed by
    SET      A    = STPLT[ PLT] ; updat e l ocat i on accor di ng t o t he r epor t
    SET      NEWP = S[ A]
    GOSUB    NEWP
    SET      STPLT[ PLT]  = 0 ; cl ear  t he r epor t
  ELSE
    I F       PSTOP[ PLT]  = 0 ; 0: pal l et  st opped  1: pal l et  movi ng
      SET      A = PPLAC[ PLT] ; ol d l ocat i on
      . NEXTC NEWP A
      SET      P = CPLT[ NEWP] ; pal l et  number  at  new l ocat i on or  zer o
      I F       P = 0 ; advance pal l et  t o empt y pl ace
        ORI F     PPART[ P]  = 0 ;   or  empt y pal l et
        GOSUB    NEWP
        . NEXTC   P NEWP
        I F       CST[ P]  > 0 ; st at i on number  i n l ocat i on or  zer o
          SET      PSTOP[ PLT]  = 1 ; st op pal l et  i f  st at i on def i ned

  ;  at  next  sect or
        ENDI F
      ELSE
        I F      A > 0 ; i f  ol d l ocat i on i s a st at i on
          ANDI F    CST[ A]  > 0 ; al ways move t he pal l et
          GOSUB    NEWP
          . NEXTC P NEWP
          I F       CST[ P]  > 0 ; st at i on number  i n l ocat i on or  zer o
            SET      PSTOP[ PLT]  = 1 ; st op pal l et  i f  st at i on def i ned

;  at  next  sect or
          ENDI F
        ENDI F
      ENDI F
    ENDI F
  ENDI F
ENDFOR
GOSUB    CPPLT ; compr essed l ocat i on i nf or mat i on
SET      T1 = T1 + TDLY ; t i me f or  next  check

LABEL    2 ; when wai t i ng f or  del ay bet ween checks
FOR    PLT = 1 TO 12 ;  f ol l ow st at i on r epor t
  I F       STPLT[ PLT]  > 0 ; st at i on r epor t
    SET      A    = STPLT[ PLT] ; updat e pal l et  l ocat i on by st at i on r epor t
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    SET      NEWP = S[ A]
    GOSUB    NEWP
    SET      STPLT[ PLT]  = 0 ; cl ear  r epor t
    GOSUB    CPPLT ; compr ess l ocat i on i nf or mat i on
  ENDI F
ENDFOR

DELAY  20 ; del ay t o r educe l oad on syst em
I F     TI ME < T1 ; t i me del ay bef or e next  movement  of  pal l et s
  GOTO     2 ; cont i nue t r acki ng st at i ons
ENDI F
. REP0 9 0
GOTO     1
END

#      <<<<< COMI  >>>>>>

GLOBAL  COMN
GLOBAL  COMPR

PROGRAM  RDCOM
I F       COMN = 1
  READCOM  1, COMPR
ENDI F
I F       COMN = 2
  READCOM  2, COMPR
ENDI F
I F       COMN = 3
  READCOM  3, COMPR
ENDI F
I F       COMN = 4
  READCOM  4, COMPR
ENDI F
I F       COMN = 5
  READCOM  5, COMPR
ENDI F
I F       COMN = 6
  READCOM  6, COMPR
ENDI F
END

PROGRAM  PRCOM
I F       COMN = 1
  PRLNCOM  1, COMPR
ENDI F
I F       COMN = 2
  PRLNCOM  2, COMPR
ENDI F
I F       COMN = 3
  PRLNCOM  3, COMPR
ENDI F
I F       COMN = 4
  PRLNCOM  4, COMPR
ENDI F
I F       COMN = 5
  PRLNCOM  5, COMPR
ENDI F
I F       COMN = 6
  PRLNCOM  6, COMPR
ENDI F
END

ER CIM USER’S MANUAL System Program Listing F-19
9303/9502 Central Controller



PROGRAM  SNCOM
I F       COMN = 1
  SENCOM  1, COMPR
ENDI F
I F       COMN = 2
  SENCOM  2, COMPR
ENDI F
I F       COMN = 3
  SENCOM  3, COMPR
ENDI F
I F       COMN = 4
  SENCOM  4, COMPR
ENDI F
I F       COMN = 5
  SENCOM  5, COMPR
ENDI F
I F       COMN = 6
  SENCOM  6, COMPR
ENDI F
END

# wai t  unt i l  byt e i s r ecei ved on r s232
PROGRAM  WAI T1
LABEL   1
WAI T    GCOM[ 1]  = 0
GETCOM  1, GCOM[ 1]
GOTO    1
END

PROGRAM  WAI T2
LABEL   1
WAI T    GCOM[ 2]  = 0
GETCOM  2, GCOM[ 2]
GOTO    1
END

PROGRAM  WAI T3
LABEL   1
WAI T    GCOM[ 3]  = 0
GETCOM  3, GCOM[ 3]
GOTO    1
END

PROGRAM  WAI T4
LABEL   1
WAI T    GCOM[ 4]  = 0
GETCOM  4, GCOM[ 4]
GOTO    1
END

PROGRAM  WAI T5
LABEL   1
WAI T    GCOM[ 5]  = 0
GETCOM  5, GCOM[ 5]
GOTO    1
END

PROGRAM  WAI T6
LABEL   1
WAI T    GCOM[ 6]  = 0
GETCOM  6, GCOM[ 6]
GOTO    1
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END
#         <<<<<<  COM  >>>>>>

#i ncl ude  REPORT. DMC

#i ncl ude  COM. DMC

PROGRAM  COM1

#check r ecei ved r s232 byt e and act  accor di ngl y
  
DEFI NE   PALET
DEFI NE   TMPLT
DEFI NE   LBFR
DEFI NE   BFR
DEFI NE   MACH
DEFI NE   ERR
DEFI NE   I  J
DEFI NE   C ; f or  r epor t
DEFI NE   CHAR

STOP     WAI T1 ; i f  al r eady r unni ng
STOP     WAI T2 ; i f  al r eady r unni ng
STOP     WAI T3 ; i f  al r eady r unni ng
STOP     WAI T4 ; i f  al r eady r unni ng
STOP     WAI T5 ; i f  al r eady r unni ng
STOP     WAI T6 ; i f  al r eady r unni ng
DELAY    20

SET      GCOM[ 1]  = 0
SET      GCOM[ 2]  = 0
SET      GCOM[ 3]  = 0
SET      GCOM[ 4]  = 0
SET      GCOM[ 5]  = 0
SET      GCOM[ 6]  = 0
RUN      WAI T1
RUN      WAI T2
RUN      WAI T3
RUN      WAI T4
RUN      WAI T5
RUN      WAI T6

LABEL    1

FOR      COMN = 1  TO  6
  I F       GCOM[ COMN]  > 0

    SET      CHAR  = GCOM[ COMN]

    I F       CHAR = ’ P’ ; pal l et  was i n st at i on
      ORI F    CHAR = ’ Q’
      ORI F    CHAR = ’ W’
      ORI F    CHAR = ’ I ’
      ORI F    CHAR = ’ O’
      ORI F    CHAR = ’ Y’
      . READCOM  PALET ; get  pal l et  number
      I F       PALET = 0 ; i l l egal  pal l et  number
        ORI F     PALET > 15
        SET      PALET = 15
      ENDI F
      SET      PLTST[ COMN]  = PALET
    ENDI F
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    I F       CHAR = ’ O’ ; pal l et  l oaded
      ORI F     CHAR = ’ W’
      ORI F     CHAR = ’ F’
      ORI F     CHAR = ’ L’
      ORI F     CHAR = ’ U’
      ORI F     CHAR = ’ Z’
      ORI F     CHAR = ’ C’
      ORI F     CHAR = ’ N’
      . READCOM  LBFR
      SET      BFR = COMN -  1
      SET      BFR = BFR *  8
      SET      BFR = BFR + LBFR
    ENDI F

    I F       CHAR = ’ M’
      ORI F     CHAR = ’ m’
      ORI F     CHAR = ’ X’
      ORI F     CHAR = ’ x’
      ORI F     CHAR = ’ J’
      ORI F     CHAR = ’ j ’
      . READCOM  J
      SET      MACH = COMN -  1
      SET      MACH = MACH *  4
      SET      MACH = MACH + J
    ENDI F

    I F       CHAR = ’ A’
      SET      I  = ALI NE[ COMN]
      SET      EASMW[ COMN]  = 0
      SET      ORDRL[ I ]  = ORDRL[ I ]  + 1
      I F       OWASM[ I ]  > 0
        SET      OWASM[ I ]  = OWASM[ I ]  -  1
      ENDI F
      . REP0 25 COMN
    ENDI F

    I F   CHAR = ’ a’
      SET     ROBST[ COMN]  = 110
      . REP0 71 COMN
    ENDI F

    I F   CHAR = ’ t ’
      SET     ROBST[ COMN]  = 120
      . REP0 72 COMN
    ENDI F

    I F   CHAR = ’ f ’
      SET     ROBST[ COMN]  = 130
      . REP0 73 COMN
    ENDI F

    I F   CHAR = ’ e’
      SET     ROBST[ COMN]  = 140
      . REP0 74 COMN
    ENDI F

    I F   CHAR = ’ n’
      SET     ROBST[ COMN]  = ROBST[ COMN]  + 1
      . REP0 81 COMN
    ENDI F
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    I F       CHAR = ’ B’ ; r s232 communi cat i on o. k.
      SET      RSTAT[ COMN]  = 0
      SET      SSTAT[ COMN]  = I N[ COMN]  *  2
      SET      SSTAT[ COMN]  = SSTAT[ COMN]  + 1
      . REP1 2 COMN SSTAT[ COMN]
    ENDI F

    I F       CHAR = ’ C’
      . READCOM  I
      . READCOM  SP3[ COMN]  ; i nf o
      SET      J = COMN -  1
      SET      J = J *  8
      SET      I  = I  + J
      SET      ROBST[ COMN]  = 30
      SET      SP1[ COMN]    = BFR
      SET      SP2[ COMN]    = I
      . REP 36 COMN BFR I  SP3[ COMN]
    ENDI F

    I F       CHAR = ’ c’
      I F       ROBST[ COMN]  = 30
        SET      ROBST[ COMN]  = 31
        . REP0 46 COMN
      ELSE
        SET      ROBST[ COMN]  = 0
        SET      BFR  = SP1[ COMN]
        SET      I     = SP2[ COMN]
        SET      STBTM[ I ]  = STBTM[ BFR]
        SET      STBPR[ I ]  = STBPR[ BFR]
        SET      STBRW[ I ]  = STBRW[ BFR]
        SET      STBRN[ I ]  = STBRN[ BFR]
        SET      STBSB[ I ]  = STBSB[ BFR]
        SET      STBTS[ I ]  = STBTS[ BFR]
        SET      STBI F[ I ]  = SP3[ COMN]
        SET      STBST[ I ]  = 1
        SET      STBST[ BFR]  = 0
        . REP0 56 COMN
      ENDI F
    ENDI F

    I F       CHAR = ’ D’
      SET      I  = ALI NE[ COMN]
      SET      EASMW[ COMN]  = 0
      SET      ORLS[ I ]  = - 2
;  set  al l  subpar t  ORLS[ I ]  = - 1 ( i f  > - 1)
;
      SET      OWASM[ I ]  = - 1
      . REP0  26 COMN 
    ENDI F

    I F       CHAR = ’ E’ ; answer  on r el . :  mi ssi ng mat er i al
      I F       ERAW[ COMN]  < 0 ; t empl at e neaded
        . REP0 23 STMPL
        SET      ATMPL[ STMPL]  = 2 ; send ’ K’  t o answar e " no t empl at e"
        SET      NTMPL[ STMPL]  = 0
        SET      STMPL = 0
      ELSE
        SET      I  = ELI NE[ COMN]
        SET      ORLS[ I ]  = - 2 ; f i ni sh r el ease ( no mor e mat er i al )
        SET      OWORK[ I ]  = OWORK[ I ]  -  1 ; t he unr el eased one i s not  i n pr ocess
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        . REP0 13 COMN
      ENDI F
      SET      RELES[ COMN]  = 0 ; can r el ease next
    ENDI F

    I F      CHAR = ’ F’ ; f i ni shed t ask
      SET     CPART[ COMN]  = STBPR[ BFR] ; par t
      SET     CRAW[ COMN]   = STBRW[ BFR] ; r aw mat er i al
      SET     CRAWN[ COMN]  = STBRN[ BFR] ; r aw mat er i al  number
      SET     CSUBP[ COMN]  = STBSB[ BFR] ; subpr ocess number  f i ni shed
      SET     STBSB[ BFR]  = STBSB[ BFR]  + 1; i ncr ement  subpr ocess number
      I F      CPART[ COMN]  <> 0
        . REP1 31 COMN BFR
      ELSE
        . REP1 5 COMN STBTM[ BFR]
      ENDI F
      I F      CRAW[ COMN]  >= 0
        SET      ROLN[ COMN]  = 0
        QPOST    COMN TO QPART ; get t i ng par t  i nf or mat i on
        WAI T     ROLN[ COMN]  > 0
        SET      I  = ROLN[ COMN] ; l i ne number  i n or der
        I F       CSUBP[ COMN]  = 1 ; i f  f i r st  subpr ocess f i ni shed,
          ANDI F    ORLS[ I ]  >= 0 ; can r el ease one mor e
          SET      ORLS[ I ]  = ORLS[ I ]  + 1
        ENDI F
        I F       RTASK[ COMN]  >= 900 ; unl oadi ng
          I F       I  <= OLEN ; i f  val i d or der  l i ne number
            SET      OFI N[ I ]  = OFI N[ I ]  + 1  ; one mor e par t  i s r eady
            I F       OWORK[ I ]  > 0     ; one par t  f i ni shed wor k
              SET      OWORK[ I ]  = OWORK[ I ]  -  1
            ENDI F
          ENDI F
         SET     STBPR[ BFR]  = 0
         SET     STBRW[ BFR]  = 0

  SET     STBRN[ BFR]  = 0
  SET     STBSB[ BFR]  = 0

          . SENCOM  ’ F’ ; f i ni sh
  . PRLNCOM LBFR

          I F      CPART[ COMN]  <> 0
            . REP2 29 COMN BFR I
          ENDI F
        ELSE
          SET      CSUBP[ COMN]  = CSUBP[ COMN]  + 1; next  subpr ocess
          SET      ROLN[ COMN]  = 0
          QPOST    COMN TO QPART ; par t  i nf or mat i on
          WAI T     ROLN[ COMN]  > 0
          I F         RST[ COMN]  = COMN ; i f  next  st at i on=cur r ent  st at i on
            . SENCOM   ’ C’ ; cont i nue:
            . PRLNCOM  RMA[ COMN] ; machi ne
            . PRLNCOM  RTASK[ COMN] ; t ask
            . PRLNCOM  LBFR
          ELSE
            . SENCOM   ’ M’ ; put  par t  on t he conveyor

    . PRLNCOM  LBFR
          ENDI F
        ENDI F
      ELSE
        . SENCOM   ’ M’
        . PRLNCOM  LBFR
      ENDI F
    ENDI F
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    I F     CHAR = ’ I ’ ; st at i on r el eased t he pal l et
      SET      PSTOP[ PALET]  = 0 ; pal l et  l eaves t he st at i on
      . REP1 4 COMN PALET
    ENDI F

    I F       CHAR = ’ J’
      SET      STMCH[ MACH]  = 3
      . REP1 65 COMN MACH
    ENDI F

    I F       CHAR = ’ j ’
      I F     STMCH[ MACH]  = 3
        SET      STMCH[ MACH]  = 0
      ENDI F
      . REP1 66 COMN MACH
    ENDI F

    I F       CHAR = ’ K’
      . READCOM  CPART[ COMN]
      SET      ROBST[ COMN]  = 70
      SET      SP1[ COMN]     = CPART[ COMN]
      . REP1 27 COMN CPART[ COMN]
    ENDI F

    I F       CHAR = ’ k’
      SET      ROBST[ COMN]  = 0
      SET      CPART[ COMN]  = SP1[ COMN]
     . REP1 28 COMN SP1[ COMN]
    ENDI F

    I F       CHAR = ’ L’
      SET      ROBST[ COMN]  = 40
      SET      SP1[ COMN]    = BFR
      . REP1 32 COMN BFR
    ENDI F

    I F       CHAR = ’ l ’
      I F       ROBST[ COMN]  = 40
        SET      ROBST[ COMN]  = 41
        . REP0 42 COMN 
      ELSE
        SET      BFR      = SP1[ COMN]
        SET      ROBST[ COMN]  = 0
        SET      STBST[ BFR]   = 2

SET      MACH     = BFR + 1
        SET      MACH     = MACH /  2

SET      STMCB[ MACH]  = BFR   ; save buf f er  number  i n machi ne
        . REP0 52 COMN
      ENDI F
    ENDI F

    I F       CHAR = ’ M’
      SET      STMCH[ MACH]  = 1
      SET      MTI ME[ MACH]  = TI ME
      . REP1 61 COMN MACH
    ENDI F

    I F       CHAR = ’ m’
      SET      STMCH[ MACH]  = 0
      SET      I  = TI ME -  MTI ME[ MACH]
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      SET      J = I  MOD 100
      SET      I  = I  /  100
      . REP 62 COMN MACH I  J
    ENDI F

    I F     CHAR = ’ N’
      . READCOM  STBTM[ BFR]
      . READCOM  STBPR[ BFR]
      . READCOM  STBRW[ BFR]
      . READCOM  STBRN[ BFR]
      SET     STBSB[ BFR]  = 0
      SET     STBTS[ BFR]  = 0
      SET     STBI F[ BFR]  = 0
      SET     STBST[ BFR]  = 3
      SET     CPART[ COMN]  = STBPR[ BFR]
      SET     CRAW[ COMN]   = STBRW[ BFR]
      SET     CRAWN[ COMN]  = STBRN[ BFR]
      SET     CSUBP[ COMN]  = 0
      SET     ROLN[ COMN]   = 0
      I F      ROBST[ COMN]  > 100
        SET     ROBST[ COMN]  = 0
      ENDI F
      QPOST   COMN TO QPART
      WAI T    ROLN[ COMN]  > 0
      . REP 39 COMN BFR STBTM[ BFR]  ROLN[ COMN]
    ENDI F

    I F     CHAR = ’ O’ ; pal l et  l oaded
      SET       ROBST[ COMN]  = 20
      SET       SP1[ COMN]    = BFR
      SET       SP2[ COMN]    = PALET
      . READCOM  SP3[ COMN] ; i nf or mat i on on par t
      . REP2 37 COMN BFR SP3[ COMN]
    ENDI F

    I F     CHAR = ’ o’ ; pal l et  l oaded
      I F      ROBST[ COMN]  = 20
        SET      ROBST[ COMN]  = 21
        . REP0    47 COMN
      ELSE
        SET      ROBST[ COMN]  = 0
        SET      BFR   = SP1[ COMN]
        SET      PALET    = SP2[ COMN]
        SET      STPLT[ PALET]  = COMN
        SET      PSTOP[ PALET]  = 0
        SET      PI NFO[ PALET]  = SP3[ COMN] ; i nf or mat i on on par t
        . REP0 57 COMN
        . REP1 4 COMN PALET
        SET      TMPLT = STBTM[ BFR] ; t empl at t e
        SET      CPART[ COMN] = STBPR[ BFR] ; par t
        SET      CRAW[ COMN] = STBRW[ BFR] ; r aw mat er i al
        SET      CRAWN[ COMN] = STBRN[ BFR] ; r aw mat er i al  number
        SET      CSUBP[ COMN] = STBSB[ BFR] ; next  subpr ocess
        SET      STBST[ BFR]  = 0 ; t ag buf f er  empt y
        SET      STBTM[ BFR]  = 0
        SET      STBPR[ BFR]  = 0
        SET      STBRW[ BFR]  = 0
        SET      STBRN[ BFR]  = 0
        SET      STBSB[ BFR]  = 0 ; t ag buf f er  empt y
        SET      STBTS[ BFR]  = 0
        I F       CRAW[ COMN]  >= 0
          SET      ROLN[ COMN]  = 0
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          QPOST    COMN TO QPART ; need t o know next  st at i on number
          WAI T     ROLN[ COMN]  > 0
        ELSE
          SET      RST[ COMN]  = STMPL
        ENDI F
        SET      PTMPL[ PALET]  = TMPLT ; updat e i nf or mat i on about  t he pal l et
        SET      PPART[ PALET]  = CPART[ COMN]
        SET      PRAW[ PALET]   = CRAW[ COMN]
        SET      PRAWN[ PALET]  = CRAWN[ COMN]
        SET      PSUBP[ PALET]  = CSUBP[ COMN]
        SET      PNEXT[ PALET]  = RST[ COMN]
      ENDI F
    ENDI F

    I F       CHAR = ’ P’ ; pal l et  was i n st at i on
      SET      STPLT[ PALET]  = COMN
      SET      PSTOP[ PALET]  = 0
      . REP1 4 COMN PALET
    ENDI F

    I F     CHAR = ’ Q’ ; pal l et  i n st at i on,  what  i s on t he pal l et  ?
      SET      STPLT[ PALET]  = COMN
      SET      PSTOP[ PALET]  = 1 ; pal l et  st opped i n st at i on
      . REP1 3 COMN PALET
      I F       PTMPL[ PALET]  = 0
        . SENCOM  ’ E’ ; empt y pal l et
      ELSE
        I F       PNEXT[ PALET]  = COMN ; next  subpr ocess i s i n cur r ent  st at i on
          . SENCOM  ’ Y’
          SET      CPART[ COMN]  = PPART[ PALET]
          SET      CRAW[ COMN]   = PRAW[ PALET]
          SET      CRAWN[ COMN]  = PRAWN[ PALET]
          SET      CSUBP[ COMN]  = PSUBP[ PALET]
          SET      ROLN[ COMN]   = 0
          QPOST    COMN TO QPART ; r et ur n machi ne number  and t ask
          WAI T     ROLN[ COMN]  > 0
          . PRLNCOM  RMA[ COMN] ; machi ne number
          . PRLNCOM  RTASK[ COMN] ; t ask

  . PRLNCOM  PTMPL[ PALET] ; t empl at e
          . PRLNCOM  CPART[ COMN] ; par t
          . PRLNCOM  CRAW[ COMN] ; r aw mat er i al
          . PRLNCOM  CRAWN[ COMN] ; r aw mat er i al  number
          . PRLNCOM  CSUBP[ COMN] ; subpr ocess
          . PRLNCOM  PI NFO[ PALET] ; i nf or mat i on about  par t
        ELSE
          . SENCOM  ’ N’ ; par t  f or  ot her  st at i on i s on pal l et
        ENDI F
      ENDI F
    ENDI F

    I F       CHAR = ’ R’
      . READCOM  ERR
      . READCOM  I
      . READCOM  J
      . REP 8 COMN ERR I  J
    ENDI F

    I F       CHAR = ’ S’ ; st at i on per f or med r eset
      SET      RESET[ COMN]  = 0
      . REP0 6 COMN
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    ENDI F

    I F       CHAR = ’ T’ ; aski ng f or  t empl at e
      . READCOM  NTMPL[ COMN]     ; par t  number  t empl at e f or
      . REP1 21  COMN NTMPL[ COMN]
      QPOST   COMN TO QTMPL
    ENDI F

    I F       CHAR = ’ U’
      SET      ROBST[ COMN]  = 50
      SET      SP1[ COMN]    = BFR
      . REP1 33 COMN BFR
    ENDI F

    I F       CHAR = ’ u’
      I F      ROBST[ COMN]  = 50
        SET      ROBST[ COMN]  = 51
        . REP0  43 COMN
      ELSE
        SET      ROBST[ COMN]  = 0
        SET      BFR      = SP1[ COMN]
        SET      STBST[ BFR]  = 3
        . REP0  53 COMN
      ENDI F
    ENDI F

    I F       CHAR = ’ V’ ; answer  on r el ease command:  o. k.
      I F       ERAW[ COMN]  < 0
        SET      ATMPL[ STMPL]  = 1 ; send ’ V’  t o answar e " t empl at e r eady"
        SET      NTMPL[ STMPL]  = 0
        . REP0 22 STMPL
        SET      STMPL = 0
      ELSE
        . REP0 12 COMN
      ENDI F    
      SET      RELES[ COMN]  = 0 ; f i ni sh r el ease,  can r el ease next
    ENDI F

    I F       CHAR = ’ W’ ; st at i on t ook par t  and r el eased t he pal l et
      SET      ROBST[ COMN]  = 10
      SET      SP1[ COMN]    = BFR
      SET      SP2[ COMN]    = PALET
      . REP1 35 COMN BFR
    ENDI F

    I F       CHAR = ’ w’ ; st at i on t ook par t  and r el eased t he pal l et
      I F       ROBST[ COMN]  = 11
        SET      ROBST[ COMN]  = 0
        . REP0 55 COMN
      ELSE
        SET      ROBST[ COMN]  = 11
        SET      BFR     = SP1[ COMN]
        SET      PALET   = SP2[ COMN]
        SET      PSTOP[ PALET]  = 0 ; pal l et  l eaves t he st at i on
        SET      STBTM[ BFR]   = PTMPL[ PALET]
        SET      STBPR[ BFR]   = PPART[ PALET]
        SET      STBRW[ BFR]   = PRAW[ PALET]
        SET      STBRN[ BFR]   = PRAWN[ PALET]
        SET      STBSB[ BFR]   = PSUBP[ PALET]
        SET      STBI F[ BFR]   = PI NFO[ PALET]
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        SET      STBST[ BFR]   = 1 ; cont ai ns par t

        SET      PTMPL[ PALET]  = 0
        SET      PPART[ PALET]  = 0
        SET      PRAW[ PALET]   = 0
        SET      PRAWN[ PALET]  = 0
        SET      PSUBP[ PALET]  = 0
        SET      PNEXT[ PALET]  = 0
        . REP0  45 COMN
        . REP1 4 COMN PALET
      ENDI F
    ENDI F

    I F       CHAR = ’ X’
      SET      STMCH[ MACH]  = 2
      SET      ROBST[ COMN]     = 80
      . REP1 63 COMN MACH
    ENDI F

    I F       CHAR = ’ x’
      SET      STMCH[ MACH]  = 1
      SET      ROBST[ COMN]     = 0
      . REP1 64 COMN MACH
    ENDI F

    I F       CHAR = ’ Y’ ; st at i on t ook par t  and r el eased t he pal l et
      SET      ROBST[ COMN]  = 150
      SET      BFR      = COMN -  1
      SET      BFR      = BFR *  8
      SET      BFR      = BFR + 2
      SET      SP1[ COMN]    = BFR
      SET      SP2[ COMN]    = PALET
      . REP0 75 COMN
    ENDI F

    I F       CHAR = ’ y’ ; st at i on t ook par t  and r el eased t he pal l et
      I F       ROBST[ COMN]  = 151
        SET      ROBST[ COMN]  = 0
        . REP0 95 COMN
      ELSE
        SET      ROBST[ COMN]  = 151
        SET      BFR     = SP1[ COMN]
        SET      PALET   = SP2[ COMN]

        SET     CPART[ COMN]  = PPART[ PALET] ; par t
        SET     CRAW[ COMN]   = PRAW[ PALET]  ; r aw mat er i al
        SET     CRAWN[ COMN]  = PRAWN[ PALET] ; r aw mat er i al  number
        SET     CSUBP[ COMN]  = PSUBP[ PALET] ; subpr ocess number  f i ni shed

I F      CPART[ COMN]  = 0
  . REP1 5 COMN PTMPL[ PALET]
ENDI F

        I F      CRAW[ COMN]  >= 0
          SET      ROLN[ COMN]  = 0
          QPOST    COMN TO QPART ; get t i ng par t  i nf or mat i on
          WAI T     ROLN[ COMN]  > 0
          SET      I  = ROLN[ COMN] ; l i ne number  i n or der
          I F       CSUBP[ COMN]  = 1 ; i f  f i r st  subpr ocess f i ni shed,
            ANDI F    ORLS[ I ]  >= 0 ; can r el ease one mor e
            SET      ORLS[ I ]  = ORLS[ I ]  + 1
          ENDI F
          I F       RTASK[ COMN]  >= 900 ; unl oadi ng
            I F       I  <= OLEN ; i f  val i d or der  l i ne number
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              SET      OFI N[ I ]  = OFI N[ I ]  + 1 ; one mor e par t  i s r eady
              I F       OWORK[ I ]  > 0     ; one par t  f i ni shed wor k
                SET      OWORK[ I ]  = OWORK[ I ]  -  1
              ENDI F
            ENDI F
            I F      CPART[ COMN]  <> 0
              . REP2 29 COMN 0 I
            ENDI F
          ENDI F ;    I F RTASK[ COMN]  >= 900
        ENDI F ;  I F RAW[ COMN]  >= 0

        SET      PSTOP[ PALET]  = 0 ; pal l et  l eaves t he st at i on
        SET      PTMPL[ PALET]  = 0
        SET      PPART[ PALET]  = 0
        SET      PRAW[ PALET]   = 0
        SET      PRAWN[ PALET]  = 0
        SET      PSUBP[ PALET]  = 0
        SET      PNEXT[ PALET]  = 0
        . REP0  85 COMN
        . REP1 4 COMN PALET
      ENDI F
    ENDI F

    I F       CHAR = ’ Z’
      SET      ROBST[ COMN]  = 60
      SET      SP1[ COMN]  = BFR
      . REP1 34 COMN BFR
    ENDI F

    I F       CHAR = ’ z’
      I F       ROBST[ COMN]  = 60
        SET    ROBST[ COMN]  = 61
        . REP0 44 COMN
      ELSE
        SET    ROBST[ COMN]  = 0
        SET    BFR  = SP1[ COMN]
        . REP0 54 COMN
      ENDI F
    ENDI F

    SET      GCOM[ COMN]  =  0 ; can r ecei ve next  message
  ENDI F

  I F       RSTAT[ COMN]  = 1 ; communi cat i on checks
    . SENCOM   ’ A’
    SET    RSTAT[ COMN]  = 2
  ENDI F

  I F       RELES[ COMN]  = 1 ; need t o r el ease
    . SENCOM   ’ R’ ; r el ease
    . PRLNCOM  EPART[ COMN] ; par t
    . PRLNCOM  ERAW[ COMN] ; r aw mat er i al
    . PRLNCOM  ERAWN[ COMN] ; r aw mat er i al  number  ( f or  assembl y)
    SET       RELES[ COMN]  = 2 ; t he r el ease command was sent ,
    . REP1 11 COMN ELI NE[ COMN]
  ENDI F ; can’ t  r el ease mor e now i n t hi s st at i on

  I F       RESET[ COMN]  = 1 ; r eset  i n cent er  - > r eset  i n al l  st at i ons
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    . SENCOM   ’ S’ ; r eset  command
    SET    RESET[ COMN]  = 2 ; r eset  command was sent
  ENDI F

  I F      ATMPL[ COMN]  > 0
    I F      ATMPL[ COMN]  = 1
      . SENCOM  ’ V’
    ELSE
      . SENCOM  ’ K’
    ENDI F
    SET     ATMPL[ COMN]  = 0
  ENDI F

  I F       EASMW[ COMN]  = 1 ; need t o st ar t  assmbl e
    . SENCOM   ’ W’ ; st ar t  assembl e
    . PRLNCOM  APART[ COMN] ; par t
    . REP1 24 COMN ALI NE[ COMN]
    SET      EASMW[ COMN]  = 2 ; t he command f i ni shed
  ENDI F

ENDFOR
DELAY    10
GOTO     1

END
#             <<<<<  COM -  8  >>>>>>

#i nf or mat i on t o WI ZCON
PROGRAM  COM8
DEFI NE   MODE ; quest i on t ype
DEFI NE   CNT ; i ndex of  or der  l i nes f or  r epor t
DEFI NE   I S ; i ndex of  st at i ons
DEFI NE   TMPS ; st at i on *  64 + l ocat i on
DEFI NE   STN ; st at i on number  t o change
DEFI NE   STP ; new l ocat i on of  st at i on[ st n]
DEFI NE   OR ; r el ease f l ag + 5 ( ensur e > 0)

SET      I S = 0 ; st ar t i ng st at i on number
SET      CNT = 0 ; st ar t i ng or der  l i nes
SET      MODE = 0 ;  ! = 0 af t er  quest i on
LABEL    1

GETCOM  8, GCOM[ 8]

I F      GCOM[ 8]  = 13
  I F       MODE = 0
    SENCOM   8, 13 ; car r i age r et ur n
    SENCOM   8, 10 ; l i ne f eed
    SENCOM   8, ’ >’ ; pr ompt
  ENDI F
  I F       MODE = 5
    PRCOM    8, D1 ; l ocat i ons 1 -  4
    PRCOM    8, D2 ; l ocat i ons 5 -  8
    PRCOM    8, D3 ; l ocat i ons 9 -  12
    PRCOM    8, D4 ; l ocat i ons 13 -  16
    PRCOM    8, D5 ; l ocat i ons 17 -  20
    PRLNCOM  8
  ENDI F
  I F       MODE = 7
    PRCOM    8, D6 ; l ocat i ons 21 -  24
    PRCOM    8, D7 ; l ocat i ons 25 -  28
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    PRCOM    8, D8 ; l ocat i ons 29 -  32
    PRCOM    8, TMPS ; st at i on number  and l ocat i on
    PRLNCOM  8
  ENDI F
  I F       MODE = 6
    I F       CNT = 0 ; f l ag ’ st ar t  of  r epor t ’
      PRCOM    8, " 0 "
      PRCOM    8, " 0 "
      PRCOM    8, " 0 "
      PRCOM    8, " 0 "
      PRCOM    8, " 0 "
    ELSE
      PRCOM    8, OPART[ CNT] ; par t
      PRCOM    8, OQTY[ CNT] ; quant i t y
      PRCOM    8, OWORK[ CNT] ; i n pr ocess
      PRCOM    8, OFI N[ CNT] ; f i ni shed
      SET      OR = ORLS[ CNT]  + 5 ; add 5 t o ensur e > 0
      PRCOM    8, OR ; r el ease f l ag
    ENDI F

; send car r i age r et ur n
  ENDI F
  SET      MODE = 0
ENDI F

I F      GCOM[ 8]  = ’ 5’
  SET      MODE = 5 ; f i r st  20 l ocat i ons
ENDI F

I F      GCOM[ 8]  = ’ 7’
  SET       MODE = 7 ; l ocat i ons 21 -  32,  one st at i on l ocat i on
  PEND      TMPS FROM STPND
  SET       I S = STNXT ; cur r ent  st at i on number
  SET       STNXT = STNXT + 1 ; next
  I F        STNXT > 8 ; cycl i c
    SET       STNXT = 1
  ENDI F
  POST      1 TO STPND
  SET       TMPS = S[ I S]  *  64 ; st at i on l ocat i on
  SET       TMPS = TMPS + I S ; st at i on number
ENDI F

I F      GCOM[ 8]  = ’ 6’ ; f or  r epor t
  SET       MODE = 6
  I F        CNT >= OLEN ; cycl i c
    SET       CNT = 0
  ELSE
    SET       CNT = CNT + 1 ; next  or der  l i ne
  ENDI F
ENDI F

I F       GCOM[ 8]  = ’ A’ ; r equest  /  change st at i on l ocat i on
  GETCOM   8, STN   
  SET      STN = STN -  ’ 0’
  LABEL    2
  GETCOM   8, GCOM[ 8]
  I F       GCOM[ 8]  = ’ =’
    READCOM  8, STP ; new l ocat i on
    SET      S[ STN]  = STP ; updat e
    SENCOM   8, 13 ; car r i age r et ur n
    SENCOM   8, 10 ; l i ne f eed
    SENCOM   8, ’ >’ ; pr ompt
    GOTO    1
  ENDI F
  I F       GCOM[ 8]  = 13
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    PRCOM    8, S[ STN] ; r equest
    SENCOM   8, 13 ; car r i age r et ur n
    SENCOM   8, 10 ; l i ne f eed
    SENCOM   8, ’ >’ ; pr ompt
    GOTO     1
  ENDI F
  I F       GCOM[ 8]  = ’  ’
    GOTO     2 ; cont i nue
  ENDI F
ENDI F
GOTO 1
END

#             <<<<<   STATI ONS    >>>>>

#i ncl ude  REPORT. DMC

#st at i ons act i ve /  nonact i ve
PROGRAM  ST
DEFI NE   I ; f or  l oop on al l  st at i ons
DEFI NE   J
DEFI NE   K
DEFI NE   C

LABEL    1

WAI T     SUREP = 0 ; suspend when updat e set up

; FOR      I  = 1 TO 6
;   I F       S[ I ]  <> SREF[ I ]
;     ANDI F    SREF[ I ]  > 0
;     SET      SREF[ I ]  = - 1
;   ENDI F
; ENDFOR

FOR      I  = 1 TO 6 ; al l  st at i ons

  I F       S[ I ]  <> SREF[ I ] ; st at i on def i ni t i on was changed
    SET      J = S[ I ] ; check new l ocat i on
    I F       J > 0
      ANDI F    CST[ J]  > 0
      SET      S[ I ]  = SREF[ I ] ; can’ t  def i ne t wo st at i ons i n t he same l ocat i on
    ELSE
      PEND  K FROM STPND  ; don’ t  change st at i ons when r epor t i ng on i t
      SET   STNXT = I ; next  r epor t  i s t he changed st at i on
      POST  1 TO STPND

      . REP1 1 I  S[ I ]

      I F    SREF[ I ]  = 0 ; new st at i on def i ned
        SET      J = I  + 4
        SET      OUT[ J]  = 1 ;  st at i on and t ur n on out put  f or  t he st at i on
      ENDI F

      I F       S[ I ]  = 0 ; exi t s st at i on undef i ned
        SET      J = I  + 4
        SET      OUT[ J]  = 0 ;  t ur n of f  t he out put  f or  t he st at i on
      ENDI F

      I F       SREF[ I ]  > 0 ; st at i on change l ocat i on 
        SET      J = SREF[ I ]
        SET      CST[ J]  = 0 ; t ag ol d l ocat i on empt y
        I F       CPLT[ J]  > 0 ; pal l et  i n ol d l ocat i on
          SET      K = CPLT[ J] ; get  pal l et  number
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          SET      PSTOP[ K]  = 0 ; f r ee pal l et  movi ng i n ol d st at i on posi t i on
        ENDI F
      ENDI F
      SET      J = S[ I ] ; new l ocat i on
      I F       J > 0
        SET      CST[ J]  = I ; t ag l ocat i on cont ai ni ng st at i on
      ENDI F
      SET      SREF[ I ]  = J ; set  r ef er ence f or  next  check
    ENDI F
  ENDI F
ENDFOR

DELAY    50
GOTO     1
END

#        <<<<<<   MAI N   >>>>>

#i ncl ude  REPORT. DMC

#Pr ogr am t hat  r uns al l  necessar y CI M- CELL syst em pr ogr ams
# at  cent r al  cont r ol l er

PROGRAM  AUTO
DEFI NE   I

I F       OTBI P[ 1]  = 0
  FOR      I  = 1 TO 100 ; i ni t  pr i or i t y t abl e
    SET      OTBI P[ I ]  = I
  ENDFOR
ENDI F

RUN      ENREP ; cancel  r epor t

RUN      PLTS ; t r ack pal l et s
RUN      PTOI ; gi ve par t  i nf or mat i on t o com.  pr ogr ams
RUN      COM1
I F       SREF[ 1]  > 0 ; st ar t  at  def i ned st at i on
  SET      OUT[ 5]  = 1 ; si gnal  t o st at i on " you ar e wor ki ng"
ENDI F
I F       SREF[ 2]  > 0
  SET      OUT[ 6]  = 1
ENDI F
I F       SREF[ 3]  > 0
  SET      OUT[ 7]  = 1
ENDI F
I F       SREF[ 4]  > 0
  SET      OUT[ 8]  = 1
ENDI F
I F       SREF[ 5]  > 0
  SET      OUT[ 9]  = 1
ENDI F
I F       SREF[ 6]  > 0
  SET      OUT[ 10]  = 1
ENDI F

FOR      I  = 1 TO 6
  SET      RSTAT[ I ]  = 0 ; cl ear  st at us checki ng
ENDFOR

POST    1 TO STPND
RUN      COM8 ; i nf or mat i on t o wi zcon
RUN      ST ; t r ack def .  and undef .  st at i ons
SET      I NWRK = 0 ; don’ t  wor k when st ar t up
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SET      SUREP = 0
I F       MAPI X = 1
  RUN      MNFCT
ENDI F
END

#pr ogr am t hat  suspends t he manuf act ur i ng pr ocess
PROGRAM  STOPM
DEFI NE   C
PRI NTLN  " st m"
PRI NTLN
STOP     MNFCT
STOP     RLS1
. REP0 18 0
DELAY    20
END

#pr ogr am t hat  r eset s al l  CI M- CELL var i abl es
PROGRAM  RESET
DEFI NE   I
DEFI NE   C

STOP     MNFCT
STOP     RLS1
DELAY    20

SET      I NWRK = 0 ; st op wor ki ng

POST      1 TO STPND
POST      1 TO CREP ; r eset  r epor t  f l ag

. REP0 7 0

#cl ear  pal l et s
FOR      I  = 1 TO 15
  SET      PTMPL[ I ]  = 0 ; t empl at e number
  SET      PPART[ I ]  = 0 ; par t  number
  SET      PRAW[ I ]  = 0 ; r aw mat er i al  number
  SET      PSUBP[ I ]  = 0 ; subpr ocess number
  SET      PNEXT[ I ]  = 0 ; next  st at i on number
  SET      PSTOP[ I ]  = 0 ; pal l et  st at us = MOVI NG
  SET      PI NFO[ I ]  = 0 ; i nf o.  val ue
ENDFOR

; I F       OLEN > 0 ; OLD onl y r est ar t  or der
;   FOR      I  = 1 TO OLEN
;     SET      OWORK[ I ]  = 0
;     SET      OFI N[ I ]  = 0
;     SET      ORLS[ I ]  = 2
;   ENDFOR
; ENDI F

#cl ear  or der
FOR       I  = 1 TO 100
  SET       OPART[ I ]  = 0
  SET       ORAW[ I ]   = 0
  SET       ORAWN[ I ]  = 0
  SET       OWLN[ I ]   = 0
  SET       OSUBP[ I ]  = 0
  SET       OQTY[ I ]   = 0
  SET       OPTS[ I ]   = 0
  SET       OAQ[ I ]    = 0
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  SET       OWASM[ I ]  = 0
  SET       ORDRL[ I ]  = 0
  SET       OWORK[ I ]  = 0
  SET       OFI N[ I ]   = 0
  SET       ORLS[ I ]   = 0
  SET       OTBI P[ I ]  = I ; i ni t  pr i or i t y t abl e
ENDFOR
SET       OLEN = 0 ; empt y or der

FOR      I  = 1 TO 6
  SET      RSTAT[ I ]  = 0 ; don’ t  check st at i on st at us
  SET      RELES[ I ]  = 0 ; don’ t  send r el ease command
  SET      EASMW[ I ]  = 0 ; not  i n assembl y
  SET      ROBST[ I ]  = 0 ; r obot  i n st at i on

  I F       S[ I ]  > 0
    SET      RESET[ I ]  = 1 ; send r eset  command t o st at i on
  ELSE
    SET      RESET[ I ]  = 0 ; i n undef i ned st at i on don’ t  send r eset  command
  ENDI F
ENDFOR

FOR    I  = 1 TO 24 ; machi nes
  SET    STMCH[ I ]  =0
ENDFOR

FOR    I  = 1 TO 48
  SET  STBTM[ I ]  = 0
  SET  STBPR[ I ]  = 0
  SET  STBRW[ I ]  = 0
  SET  STBRN[ I ]  = 0
  SET  STBSB[ I ]  = 0
  SET  STBI F[ I ]  = 0
  SET  STBTS[ I ]  = 0
  SET  STBST[ I ]  = 0
ENDFOR

SET      STMPL = 0
SET      CREP  = 1 ; r epor t  f l ag
SET      SUREP = 0
I F       MAPI X = 1
  RUM      MNFCT
ELSE
  RUN      ENREP ; cancel  r epor t
ENDI F

END

#        <<<<<    ORDI N   >>>>>>

#get t i ng or der
PROGRAM  ORDI N
DEFI NE   I  J ; l oop var s
DEFI NE   I DXWR ; poi nt er  t o wor k t abl e
DEFI NE   PART ; par t  number
DEFI NE   QTYA ; quant i t y of  par t s t o do
DEFI NE   QTYB ; quant i t y of  r aw mat er i al s f or  one par t
DEFI NE   QRAW ; number  of  r aw mat er i al s f or  one par t  ( f or  assembl y)
DEFI NE   LEN ; number  of  subpr ocess
DEFI NE   RAW ; r aw mat er i al  number
DEFI NE   WST ; st at i on number
DEFI NE   WMA ; machi ne number
DEFI NE   WTASK ; t ask
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DEFI NE   OLEN1 ; poi nt er  t o or der  t abl e

I F       MAPI X = 1
  SET      SUREP = 1
ELSE
  RUN      ENREP ; cancel  r epor t
ENDI F

GET      I ; used f or  sync wi t h ext er nal  pr ogr am

I F       I NWRK = 2 ; l ast  or der  f i ni shed
  SET      OLEN  = 0 ; cl ear  or der
  SET      I NWRK = 0 ; r eset  or der  st at us
  SET      I DXWR = 1 ; i ni t  wor k l i ne number
  SET      REPL  = 0 ; r eset  command
  FOR      I  = 1 TO 100 ; i ni t  pr i or i t y t abl e
    SET      OTBI P[ I ]  = I
  ENDFOR
ENDI F

I F       OLEN > 0 ; or der  exi st s
  ANDI F     REPL = 0 ; f i r st  t r y
  PRI NTLN    " psy" ; " or der  al r eady exi st s"
  PRI NTLN
  GOTO       9
ELSE
  PRI NTLN    " or x" ; " can get  or der "
  PRI NTLN
ENDI F

I F       OLEN > 0 ; or der  exi st s but
  ANDI F    I NWRK = 0 ;  has not  st ar t ed yet
  ANDI F    REPL  = 1 ;  and a command t o r epl ace i t  i s r ecei ved
  SET      OLEN  = 0 ; t hen cl ear  or der  bef or e get t i ng
  SET      I DXWR = 1 ; i ni t  wor k l i ne number
  SET      REPL  = 0 ; r eset  t he command
  FOR      I  = 1 TO 100 ; i ni t  pr i or i t y t abl e
    SET      OTBI P[ I ]  = I
  ENDFOR
ENDI F

I F       REPL = 1 ;  1:  r epl ace,  2:  add
  STOP     MNFCT ;  i n r epl ace don’ t  r el ease any mor e
  FOR      I  = 1 TO OLEN ; t ag al l  l i nes i n ol d or der  as f i ni shed r el ease
    I F       ORLS[ I ]  >= 0
      SET      ORLS[ I ]  = - 1
    ENDI F
    I F       ORLS[ I ]  >= 0 ; change val ue t wi ce because 
      SET      ORLS[ I ]  = - 1 ;     ot her  pr ogr am can change i t
    ENDI F
  ENDFOR
ENDI F

SET    REPL = 0 ;  r eset  command f or  next  t i me

I F      OLEN > 0      ; i f  or der  i sn’ t  empt y
  SET      I DXWR = OWLN[ OLEN]  + OSUBP[ OLEN]   ; f i r st  unused wor k l i ne number
ELSE
  SET      I DXWR = 1 ; i f  or der  empt y get  f i r st  wor k l i ne number
ENDI F

SET      OLEN1 = OLEN + 1 ; f i r st  unused or der  l i ne number
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LABEL    1

READ     PART ; par t  number  ( <0 i n end or der )
I F       PART < 0 ; end of  or der
  GOTO     8
ENDI F

I F       OLEN1 > 100 ; no pl ace f or  mor e l i nes
  LABEL     2
  READ      PART
  I F        PART >= 0 ; wai t i ng f or  end of  or der
    GOTO      2
  ENDI F

  PRI NTLN   " gea" ; i ndi cat e no pl ace f or  or der
  PRI NTLN   " >"
  GOTO       9
ENDI F

READ     QTYA ; quant i t y of  par t  t o do
READ     QRAW ; number  of  r aw mat er i al s ( 0 i f  not  assembl y)
FOR      J = 0 TO QRAW
  READ     RAW ; r aw mat er i al
  I F       QRAW > 0 ; i f  assembl y
    READ     QTYB ; quant i t y of  t hi s r aw mat er i al
  ELSE
    SET      QTYB = 1 ; al ways 1 i f  not  assembl y
  ENDI F
  READ     LEN ; number  of  subpr ocess

  SET      OPART[ OLEN1]  = PART ; put  i n or der  t abl e
  SET      ORAW[ OLEN1]  = RAW
  SET      ORAWN[ OLEN1]  = J ; r aw mat er i al  number  ( f or  assembl y)
  SET      OWLN[ OLEN1]  = I DXWR ; f i r st  subpr ocess wor k t abl e l i ne number
  SET      OSUBP[ OLEN1]  = LEN; number  of  subpr ocess
  SET      OQTY[ OLEN1]  = QTYA *  QTYB ; quant i t y of  t hi s r aw mat er i al
  I F       QRAW > 0
    ANDI F       J = 0
    SET      OPTS[ OLEN1]  = QRAW ; f i r st  l i ne i n assembl y i s t he par t  i t sel f
    SET      ORDRL[ OLEN1]  = 0
  ELSE
    SET      OPTS[ OLEN1]  = 0
    SET      ORDRL[ OLEN1]  = OQTY[ OLEN1]
  ENDI F
  SET      OWASM[ OLEN1]  = 0
  SET      OAQ[ OLEN1]  = QTYB ; quant i t y of  t hi s r aw mat er i al
  SET      OWORK[ OLEN1]  = 0 ; i n pr ocess
  SET      OFI N[ OLEN1]  = 0 ; r eady
  SET      ORLS[ OLEN1]  = 2 ; can r el ease

  FOR      I  = 1 TO LEN ; l oop on t he ent i r e pr ocess
    READ     WST ; st at i on
    READ     WMA ; machi ne
    READ     WTASK ; t ask
    SET      WMA = WMA *  16 ; compr ess i n one var
    SET      WTASK = WTASK *  256
    SET      WORKT[ I DXWR]  = WST + WMA ; put  i n wor k t abl e
    SET      WORKT[ I DXWR]  = WORKT[ I DXWR]  + WTASK
    SET      I DXWR = I DXWR + 1 ; next  l i ne i n wor k t abl e
  ENDFOR
  SET      OLEN1 = OLEN1 + 1 ; next  l i ne i n or der  t abl e
ENDFOR
GOTO     1
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LABEL    8
SET      OLEN = OLEN1 -  1 ; updat e or der  l engt h
PRI NTLN  " f dz" ; get t i ng al l  or der
PRI NTLN  " >"
LABEL    9
SET      SUREP = 0
END

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

#st at i ons r epor t
PROGRAM  RSTAT
DEFI NE   I ; f or  l oop on al l  st at i ons
DEFI NE   TM ; used f or  t i meout
DEFI NE   FLAG ; f l ag f or  st op wai t i ng af t er  al l  st at i ons have answer ed

FOR      I  = 1 TO 6
  I F       SREF[ I ]  > 0 ; onl y on def i ned st at i on
    SET      RSTAT[ I ]  = 1 ; send check command
  ELSE
    SET      RSTAT[ I ]  = 0
  ENDI F
ENDFOR

SET      TM = TI ME + 200 ; st ar t  t i mer  f or  t i meout

LABEL    1
SET      FLAG = 0
FOR      I  = 1 TO 6
  I F       RSTAT[ I ]  > 0 ; st i l l  no answer
    SET      FLAG = 1 ; set  f l ag
  ENDI F
ENDFOR
I F       FLAG = 1 ; i f  any st at i ons di d not  answer
  ANDI F    TM > TI ME ;  wai t  unt i l  t i meout
  GOTO     1
ENDI F

PRI NTLN "      +- - - - - - - - - - - +- - - - - - - - - - - - +"
PRI NT   " - - - - - - - - - - - - - - - - - - - +"
PRI NTLN "      !  STATI ON # !   LOCATI ON  ! "
PRI NT   "  REMARKS           ! "
PRI NTLN "      +- - - - - - - - - - - +- - - - - - - - - - - - +"
PRI NT   " - - - - - - - - - - - - - - - - - - - +"

FOR     I  = 1 TO 6
  I F      SREF[ I ]  > 0 ; onl y on def i ned st at i on
    PRI NTLN "      !  "  I  "  !  "  SREF[ I ]
    PRI NT   "       !  "
    I F      I N[ I ]  = 1 ; st at i on i nput  on
      I F RSTAT[ I ]  = 0 ;   st at i on answer ed
        PRI NT " COMMUNI CATI ON O. K. "
      ELSE
        PRI NT " NOT RESPONDI NG    " ;   st at i on di d not  answer
      ENDI F
    ELSE ; st at i on i nput  of f
      I F RSTAT[ I ]  = 0 ;   st at i on answer ed
        PRI NT " I  /  O PROBLEM     "
      ELSE
        PRI NT " NOT ACTI VE        " ;   st at i on di d not  answer
      ENDI F
    ENDI F
    PRI NT " ! "
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  ENDI F
ENDFOR

PRI NTLN "      +- - - - - - - - - - - +- - - - - - - - - - - - +"
PRI NT   " - - - - - - - - - - - - - - - - - - - +"
PRI NTLN " >"
END

#st at i on changes
PROGRAM  CSTAT
DEFI NE  C ; command
DEFI NE  ST ; st at i on number
DEFI NE  P ; l ocat i on of  st at i on

LABEL    1
DELAY    70

PRI NTLN   "      +- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +"
PRI NTLN   "      !  A -   ADD NEW STATI ON          ! "
PRI NTLN   "      !  C -   CHANGE STATI ON LOCATI ON  ! "
PRI NTLN   "      !  D -   DELETE STATI ON           ! "
PRI NTLN   "      !  S -   PRI NT STATI ON STATUS     ! "
PRI NTLN   "      !  X -   EXI T TO ACL              ! "
PRI NTLN   "      +- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - +"
PRI NTLN
PRI NTLN   "  COMMAND ( A/ C/ D/ S/ X) : "
LABEL   2
GET      C

I F       C = ’ A’ ; add st at i on
  ORI F     C = ’ a’
  PRI NT    " A"
  PRI NTLN  " ADD STATI ON NUMBER : "
  READ     ST

  I F       ST > 6
    ORI F    ST < 1
    PRI NTLN
    PRI NTLN " ONLY STATI ONS 1 TO 6  ARE ALLOWED"
    PRI NTLN
    GOTO    1
  ENDI F

  I F       S[ ST]  > 0
    PRI NTLN
    PRI NTLN " STATI ON "  ST "  ALREADY EXI STS, "
    PRI NT   "  USE ’ C’  COMMAND TO CHANGE STATI ON LOCATI ON"
    PRI NTLN
    GOTO    1
  ENDI F

  PRI NT    "  I N LOCATI ON : "
  READ     P

  I F       P > 32
    ORI F     P < 1
    PRI NTLN
    PRI NTLN  " ONLY LOCATI ONS 1 TO 32 ARE ALLOWED"
    PRI NTLN
    GOTO     1
  ENDI F

  SET        S[ ST]  = P
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  PRI NTLN    " Done. "
  GOTO       1
ENDI F

I F      C = ’ D’ ; del et e st at i on
  ORI F    C = ’ d’
  PRI NT  " D"
  PRI NTLN " DELETE STATI ON NUMBER : "
  READ    ST

  I F       ST > 6
    ORI F    ST < 1
    PRI NTLN
    PRI NTLN " ONLY STATI ONS 1 TO 6  ARE ALLOWED"
    PRI NTLN
    GOTO    1
  ENDI F

  I F       S[ ST]  = 0
    PRI NTLN
    PRI NTLN " STATI ON "  ST "  DOES NOT EXI ST"
    PRI NTLN
    GOTO    1
  ENDI F

  SET      S[ ST]  = 0
  PRI NTLN    " Done. "
  GOTO     1
ENDI F

I F       C = ’ C’ ; change st at i on l ocat i on
  ORI F     C = ’ c’
  PRI NT    " C"
  PRI NTLN  " CHANGE STATI ON NUMBER : "
  READ     ST

  I F       ST > 6
    ORI F    ST < 1
    PRI NTLN
    PRI NTLN " ONLY STATI ONS 1 TO 6  ARE ALLOWED"
    PRI NTLN
    GOTO    1
  ENDI F

  I F       S[ ST]  = 0
    PRI NTLN
    PRI NTLN " STATI ON "  ST "  DOES NOT EXI ST, "
    PRI NT   "  USE ’ A’  COMMAND TO ADD A NEW STATI ON"
    PRI NTLN
    GOTO    1
  ENDI F

  PRI NT    "  NEW LOCATI ON : "
  READ     P

  I F       P > 32
    ORI F     P < 1
    PRI NTLN
    PRI NTLN  " ONLY LOCATI ONS 1 TO 32 ARE ALLOWED"
    PRI NTLN
    GOTO     1
  ENDI F

  SET        S[ ST]  = P
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  PRI NTLN    " Done. "
  GOTO       1
ENDI F

I F      C = ’ S’ ; st at us
  ORI F    C = ’ s’
  PRI NT   " S"
  GOSUB   RSTAT
  GOTO    1
ENDI F

I F    C = ’ X’ ; exi t
  ORI F  C = ’ x’
  PRI NT " X"
  PRI NTLN
  PRI NTLN " >"
  GOTO    9
ENDI F

GOTO    2

LABEL   9
END

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

#pal l et  r epor t
PROGRAM  RPLT
DEFI NE I ; pal l et  number
DEFI NE P ; l ocat i on

DELAY  30

PRI NTLN
PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - "
PRI NT    " - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"
PRI NTLN  "  ! PALLET!  PLACE ! TEMPL.  !  PART  !  "
PRI NT    " RAW   !  SUBPR. ! NEXT ST! I N ST.  ! STATUS ! "
PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - "
PRI NT    " - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"

FOR I  = 1 TO 12
  SET     P = PPLAC[ I ]
  PRI NTLN "  ! "  I       " ! "  PPLAC[ I ]
  PRI NT   "  ! "  PTMPL[ I ]  "  ! "  PPART[ I ]
  PRI NT   "  ! "  PRAW[ I ]   "  ! "  PSUBP[ I ]
  PRI NT   "  ! "  PNEXT[ I ]  "  !  "
  I F      CST[ P]  > 0 ; st at i on i n l ocat i on
    PRI NT  CST[ P]
  ELSE
    PRI NT  "  "
  ENDI F
  PRI NT   "  ! "
  I F      PSTOP[ I ]  = 0
    PRI NT "  MOVE"
  ELSE
    PRI NT "  STOP"
  ENDI F
  PRI NT   "  ! "
ENDFOR

PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - "
PRI NT    " - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"
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PRI NTLN " >"

END

#pal l et s changes
PROGRAM  CPLT
DEFI NE   C ; command
DEFI NE   P ; pal l et  number
DEFI NE   VAL ; new val ue of  an i t em

LABEL   1
DELAY   40

PRI NTLN "    +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - "
PRI NT   " - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - +"
PRI NTLN "    !   S -  STATUS  !   C -  CHANGE PALLET"
PRI NT   "  CONTENTS  !   X -  EXI T TO ACL  ! "
PRI NTLN "    +- - - - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - "
PRI NT   " - - - - - - - - - - - +- - - - - - - - - - - - - - - - - - - +"

PRI NTLN "  COMMAND ( S/ C/ X)  : "
LABEL   11
GET C

I F      C = ’ X’ ; exi t
  ORI F    C = ’ x’
  PRI NT   " X"
  GOTO    9
ENDI F

I F     C = ’ S’ ; st at us
  ORI F   C = ’ s’
  PRI NT  " S"
  GOSUB  RPLT
  GOTO   1
ENDI F

 
I F   C = ’ C’ ; change
  ORI F  C = ’ c’
  PRI NT  " C"

PRI NTLN " ENTER PALLET NUMBER: "
READ    P

I F      P > 12
  ORI F    P < 1
  PRI NTLN
  PRI NTLN "  ONLY PALLET NUMBERS 1 -  12 ARE ALLOWED"
  PRI NTLN
  GOTO    1
ENDI F

# - - - - -  TEMPLATE - - - - - -
LABEL  3
PRI NTLN " TEMPLATE ON PALLET I S "  PTMPL[ P]
PRI NT   "  CHANGE ( Y/ N) ? ( N) "
GET     C
PRI NTLN
I F      C = ’ Y’
  ORI F    C = ’ y’
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  PRI NTLN " NEW TEMPLATE NUMBER : "
  READ VAL
  SET     PTMPL[ P]  = VAL
ENDI F

# - - - - -  PART - - - - - -
LABEL  4
PRI NTLN " PART ON PALLET I S "  PPART[ P]
PRI NT   "  CHANGE ( Y/ N) ? ( N) "
GET     C
PRI NTLN
I F      C = ’ Y’
  ORI F    C = ’ y’
  PRI NTLN " NEW PART NUMBER: "
  READ VAL
  SET     PPART[ P]  = VAL
ENDI F

# - - - - -  RAW - - - - - -
LABEL  5
PRI NTLN " RAW MATERI AL NUMBER I S "  PRAW[ P]
PRI NT   "  CHANGE ( Y/ N) ? ( N) "
GET     C
PRI NTLN
I F      C = ’ Y’
  ORI F    C = ’ y’
  PRI NTLN " NEW RAW MATERI AL NUMBER: "
  READ VAL
  SET     PRAW[ P]  = VAL
ENDI F

# - - - - -  SUBPROCESS - - - - - -
LABEL  6
PRI NTLN " NEXT SUBPROCESS FOR PART I S "  PSUBP[ P]
PRI NT   "  CHANGE ( Y/ N) ? ( N) "
GET     C
PRI NTLN
I F      C = ’ Y’
  ORI F    C = ’ y’
  PRI NTLN " NEW SUBPROCESS NUMBER: "
  READ VAL
  SET     PSUBP[ P]  = VAL
ENDI F

# - - - - -  NEXT STATI ON - - - - - -
LABEL  7
PRI NTLN " NEXT STATI ON I S "  PNEXT[ P]
PRI NT   "  CHANGE ( Y/ N) ? ( N) "
GET     C
PRI NTLN
I F      C = ’ Y’
  ORI F    C = ’ y’
  PRI NTLN " NEW STATI ON NUMBER: "
  READ VAL
  I F VAL > 8
    ORI F  VAL < 1
    PRI NTLN " ONLY STATI ON NUMBERS 1 -  8 ARE ALLOWED"
    GOTO    7
  ENDI F
SET     PNEXT[ P]  = VAL
ENDI F

# - - - - -  STATUS - - - - - -
LABEL  8
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; PRI NTLN " PALLET STATUS I S : "
; I F      PSTOP[ P]  = 0
;   PRI NT " MOVI NG"
; ELSE
;   PRI NT " STOPPED"
; ENDI F
; PRI NT   " ,  CHANGE STATUS TO "
; I F      PSTOP[ P]  > 0
;   PRI NT " MOVI NG"
; ELSE
;   PRI NT " STOPPED"
; ENDI F
; PRI NT   "  ( Y/ N) ? ( N) "
; GET     C
; PRI NTLN
; I F      C = ’ Y’
;   ORI F    C = ’ y’
;   SET     PSTOP[ P]  = 1 -  PSTOP[ P]
; ENDI F

PRI NTLN
GOTO 1
ENDI F

GOTO 11

LABEL 9
PRI NTLN
PRI NTLN " >"
END

#     <<<<<  ORDSTAT  >>>>>

#or der  r epor t
PROGRAM  RORD
DEFI NE   I ; l i ne i n " or der  t abl e"
DEFI NE   CK ; count er  t o st op at  end of  each page
DEFI NE   FP ; f l ag t o pr i nt  t i t l e on t he begi nni ng of  page

DELAY   30

I F OLEN = 0
  PRI NTLN " ORDER I S EMPTY ! "
  PRI NTLN
  GOTO    9
ENDI F

SET      FP = 1 ; pr i nt  t i t l e f i r st

FOR I  = 1 TO OLEN
  I F      FP = 1
    PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- "
    PRI NT    " - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - - - - - - - - - +"
    PRI NTLN  "  !  LI NE !  PART  !  RAW   !  QTY   !  "
    PRI NT    " PARTS ! I N PROC!  READY ! REMARKS        ! "
    PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- "
    PRI NT    " - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - - - - - - - - - +"
    SET     FP = 0
  ENDI F

  PRI NTLN "  ! "  I         " ! " OPART[ I ]
  PRI NT   " ! "  ORAW[ I ]  " ! "  OQTY[ I ]
  PRI NT   " ! "  OPTS[ I ]  " ! "  OWORK[ I ]
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  PRI NT   " ! "  OFI N[ I ]  " ! "
  I F ORLS[ I ]  > 0
    PRI NT " READY ( "  ORLS[ I ]  " ) "
  ENDI F
  I F ORLS[ I ]  = 0
    PRI NT " WORKI NG "
  ENDI F
  I F ORLS[ I ]  = - 1
    PRI NT " RELEASED "
  ENDI F
  I F ORLS[ I ]  = - 2
    PRI NT " OUT OF MATERI AL"
  ENDI F
  I F ORLS[ I ]  = - 3
    PRI NT " DONE "
  ENDI F
  I F ORLS[ I ]  = - 4
    PRI NT " DONE ( MI SSI NG)  "
  ENDI F
  PRI NT " ! "
  SET    CK = I  /  16
  SET    CK = CK *  16
  I F     CK = I
    PRI NTLN " PRESS ANY KEY TO CONTI NUE . . . . "
    GET     CK
    SET     FP = 1
  ENDI F
ENDFOR

PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +- "
PRI NT    " - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - - - - - - - - - +"

LABEL  9
PRI NTLN " >"
END

#or der  subpr ocess r epor t
PROGRAM RPROC
DEFI NE  I ; l i ne i n " or der  t abl e"
DEFI NE  FROM ; f i r st  l i ne i n wor k t abl e
DEFI NE  TO ; l ast  l i ne i n wor k t abl e
DEFI NE  J ; l i ne i n wor k t abl e
DEFI NE  WORK ; val ue f r om wor k t abl e
DEFI NE  ST ; st at i on
DEFI NE  MACH ; machi ne
DEFI NE  TASK ; t ask
DEFI NE  F ; f l ag =1 i f  r emar k on subpr ocess was pr i nt ed

DELAY   30

I F OLEN = 0
  PRI NTLN " ORDER I S EMPTY ! "
  PRI NTLN
  GOTO    9
ENDI F

FOR     I  = 1 TO OLEN

  PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"
  PRI NTLN  "  !  LI NE !  PART  !  RAW   !  QTY   ! "
  PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"

  PRI NTLN "  ! "  I         " ! " OPART[ I ]
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  PRI NT   " ! "  ORAW[ I ]  " ! "  OQTY[ I ]
  PRI NT   " ! "

  PRI NTLN  "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"

  SET      FROM = OWLN[ I ]
  SET      TO = FROM + OSUBP[ I ]
  SET      TO = TO -  1

  PRI NTLN  " +- - - - - - - - +- - - - - - - - +- - - - - - - - +"
  PRI NT    " - - - - - - - - - - - - - - - - - - - - +"
  PRI NTLN  " ! STATI ON ! MACHI NE !  TASK   ! "
  PRI NT    "  REMARKS ! "
  PRI NTLN  " +- - - - - - - - +- - - - - - - - +- - - - - - - - +"
  PRI NT    " - - - - - - - - - - - - - - - - - - - - +"

  FOR      J = FROM TO TO
    SET      WORK = WORKT[ J]
    SET      ST   = WORK MOD 16
    SET      WORK = WORK /  16
    SET      MACH = WORK MOD 16
    SET      TASK = WORK /  16

    PRI NTLN  " ! "  ST "  ! "  MACH
    PRI NT    "   ! "  TASK "    ! "
    SET      F = 0
    I F       J = FROM
      PRI NT    "  RELEASE "
      SET      F = 1
    ENDI F
    I F       TASK = 999
      PRI NT    "  UNLOADI NG "
      SET      F = 1
    ENDI F
    I F       TASK = 998
      PRI NT    "  UNLOAD FOR ASSEMBLY "
      SET      F = 1
    ENDI F
    I F      F = 0
      PRI NT    " "
    ENDI F
    PRI NT " ! "
  ENDFOR
  PRI NTLN  " +- - - - - - - - +- - - - - - - - +- - - - - - - - +"
  PRI NT    " - - - - - - - - - - - - - - - - - - - - +"

  I F       I  < OLEN
    PRI NTLN  " PRESS ANY KEY TO CONTI NUE ! "
    GET      J
  ENDI F
ENDFOR
    
LABEL    9
PRI NTLN " >"
END
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Station Controller System Programs

#         <<<<   VARS   >>>>

#f or  com

#var i abl e f or  get t i ng char  f r om r s232 por t s
DI MG    GCOM[ 8]

#used when r ecei vi ng R command
GLOBAL  RPART ; par t  number
GLOBAL  RRAW ; r aw mat er i al  number
GLOBAL  RRAWN ; r aw mat er i al  number  ( assembl y)
GLOBAL  RTMPL ; t empl at e number

#used when r ecei vi ng Y r epl y
GLOBAL  YMA ; machi ne number
GLOBAL  YTASK ; t ask number
GLOBAL YTMPL ; t empl at e number
GLOBAL  YPART ; par t  number
GLOBAL  YRAW ; r aw mat er i al  number
GLOBAL  YRAWN ; r aw mat er i al  number  ( assembl y)
GLOBAL  YSUBP ; r equi r ed subpr ocess
GLOBAL  YI NFO ; i nf or mat i on on par t  ( af t er  q. c. )

#used when r ecei vi ng C r epl y
GLOBAL  CMA ; machi ne number
GLOBAL  CTASK ; t ask number
GLOBAL  CBFR ; buf f er  number

#used when r ecei ved M or  F r epl i es
GLOBAL MBFR ; buf f er  number

#used f or  sendi ng V or  E r epl i es
GLOBAL  FREL ; r el easi ng st at us

;  0:  don’ t  need t o r el ease
;  1:  af t er  r el ease command i s r ecei ved
; and mat er i al  i s f ound
;  2:  send ’ E’  ( mi ssi ng)
;  3:  send ’ V’  ( o. k. )

GLOBAL  TMPLT ; t empl at e used
GLOBAL  PART ; par t  number
GLOBAL  RAW ; r aw mat er i al  number
GLOBAL  RAWN ; r aw mat er i al  number  ( assembl y)
GLOBAL  TASK
GLOBAL  SUBP
GLOBAL  I NFO
GLOBAL  FV ; =0 when not  f ound, /  buf f er  no.  ( 1 f or  ASRS)
SET     FREL = 0
SET     TMPLT = 1
SET     PART  = 0
SET     RAW   = 0
SET     RAWN  = 0
SET     FV    = 0

GLOBAL  TASK1 ; t ask number  f or  each machi ne
GLOBAL  TASK2
GLOBAL  TASK3
GLOBAL  TASK4
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#used f or  sendi ng F r epl i es
DI MG    QFI N[ 8] ; queue f or  f i ni shed t asks ( accor di ng t o buf f er  number s)
GLOBAL  FFI N ; =1 when any t ask has f i ni shed
GLOBAL  FBFR ; buf f er  numbet  wher e t ask f i ni shed 
SET     FFI N = 0

#used f or  sendi ng P or  Q 
GLOBAL  PALET ; cur r ent  pal l et  number
GLOBAL  FPLT ; =1 i f  i nf o r equi r ed f r om cent er
SET     PALET = 0
SET     FPLT = 0

#used f or  sendi ng O
GLOBAL  FONP ; need t o send ’ O’
GLOBAL  OBFR ; buf f er  number
GLOBAL  OSUBP ; subpr ocess number
GLOBAL  OI NFO ; i nf or mat i on on par t  ( af t er  q. c. )
SET     FONP = 0

#f or  send ’ a’  ’ t ’  ’ f ’  ’ n’  ( i n ASRS movi ng)
GLOBAL  ATFLG
SET     ATFLG = 0

#f or  sendi ng W
GLOBAL  FWRK ; =1:  need t o send ’ W’
GLOBAL WBFR
SET     FWRK = 0

#f or  sendi ng I
GLOBAL  FI GN ; =1:  need t o send ’ I ’
SET     FI GN = 0

#used f or  send N
GLOBAL   FNEW ; >0 when new par t  on buf f er
SET      FNEW = 0

#used f or  send L
GLOBAL   LFLAG
GLOBAL   LBFR
GLOBAL   LTASK
SET      LFLAG = 0

#used f or  send U
GLOBAL   UFLAG
GLOBAL   UBFR
SET      UFLAG = 0

#used f or  send C
GLOBAL   CFLAG       ; >0 sour ce buf f er  number
GLOBAL   CBFR1
GLOBAL  CBFR2       ;  t ar get  buf f er  number
SET      CFLAG = 0

#used f or  send M ( machi ne wor k)
GLOBAL   MFL
GLOBAL   MMACH
SET      MFL = 0
DI MG     QM[ 5]

#used f or  send X  ( f l i ppi ng)
GLOBAL   XFLAG
GLOBAL   XMACH
SET      XFLAG = 0
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#used f or  send J ( l oadi ng)
GLOBAL   JFLAG
GLOBAL   JMACH
SET      JFLAG = 0

#used f or  send H ( hommi ng)
GLOBAL   HFLAG
SET      HFLAG = 0

#used f or  send K ( assembl y)
GLOBAL   KFLAG
GLOBAL   KPRT
SET      KFLAG = 0

#EMPTY pal l et s needed
GLOBAL  NEMP
SET     NEMP = 0 ; number  of  empt y pal l et s needed

#number  of  EMPTY pal l et s wai t i ng
GLOBAL  FEMP
SET     FEMP = 0 ; =1 when empt y pal l et  i s i n st at i on

GLOBAL   FTMP ; t empl at e f l ag
;   0 :  not hi ng
;   1 :  send T
;   2 :  af t er  sendi ng
;   3 :  r ecei ved V ( o. k. )
;   4 :  r ecei ved K ( mi ssi ng)

GLOBAL   TPART ; par t  number  need t empl at e
GLOBAL   BTEMP ; buf f er  number  of  empt y t empl at e f or  par t

GLOBAL   APART ; par t  number  f or  assembl e
DI MG     QASM[ 40] ; par t s need t o assembl y

GLOBAL   AFLAG ; assembl y f l ag
;  1 :  send A ( o. k. )
;  2 :  send D ( can’ t  assmbl e)

GLOBAL   APRT ; par t  number

GLOBAL   ASMBF ; >0 af t er  st ar t  assembl y unt i l  get t i ng
SET      ASMBF = 0

#buf f er  cont ent s:   [  i ndex i s ( MACHI NE- 1)  *  2 + ( machi ne BUFFER)  ]
DI MG    MTASK[ 8] ; t ask r equi r ed
DI MG    MFLG[ 8] ; 0 :  empt y,  1:  wi t h par t ,  2:  i n mach. ,  3:  r eady
DI MG    MTMPL[ 8] ; t empl at e number
DI MG    MPART[ 8] ; par t  number
DI MG    MRAW[ 8] ; r aw mat er i al  number
DI MG    MRAWN[ 8]  ; r aw mat er i al  number  ( assembl y)
DI MG    MSUBP[ 8] ; r equi r ed subpr ocess
DI MG    MI NFO[ 8] ; i nf or mat i on on par t  ( af t er  q. c. )
DI MG    MBUSY[ 4]         ; 0- machi ne f r ee,  1/ 2 -  number  of  buf f er  i n use
DI MG    MFI N[ 4]          ; >0 when machi ne has f i ni shed
DI MG    LASTT[ 4] ; l ast  t ask compl et ed at  machi ne
DI MG FTASK[ 4] ; =1 when pr ogr am l oadi ng t o machi ne
GLOBAL  TFLAG
SET     TFLAG = 0 ; =1 when changi ng pr ogr ams
GLOBAL  UTASK ; =0 when t ask l oadi ng i nuse
SET     UTASK = 1

#usi ng  ROBOT,  onl y ONE pr ogr am can use a r obot  at  any t i me
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GLOBAL  ROBOT ; f l ag set  t o 0 when r obot  i s i n use
SET     ROBOT = 1

#st at i on buf f er  number  f or  r obot  t o go t o
# [ ( MACHI NE- 1)  *  2 + ( machi ne BUFFER number ) ]
GLOBAL  BFR
GLOBAL  MACH            ; machi ne number  l oad/ unl oad

#maxi mum buf f er s ,  nor mal  2,  asr s 1,  cnc 2 f or  each machi ne
#  nor mal l y ( 2 buf f er s *  1 machi ne)
GLOBAL  MAXBF
SET     MAXBF = 2 ; =4 i n a st at i on wi t h 2 machi nes

#number  of  f r ee buf f er s at  t hi s st at i on
GLOBAL  NWORK
SET     NWORK = MAXBF

#f or  debuggi ng
GLOBAL  PRNT
SET     PRNT = 0 ; 1 i nvol ves pr i nt i ng of  communi cat i on

#st at i on i d
GLOBAL  STNUM ; st at i on number

# f l ag = 1 when at  ASRS st at i on
GLOBAL  ASRS
SET     ASRS = 0

#use f or  r obot  moves
DI MPA   CI M[ 500] ; r obot  poi nt s
DI MPB   CI MB[ 500] ; sl i debase poi nt s

#f l ags,  used when r obot  pr ogr am r uns
GLOBAL   MMF ; by MACHI
GLOBAL   PWF ; by PTOW
GLOBAL   TWF ; by TOW
GLOBAL   WPF    ; by WTOP

#i f  usi ng sl i debase,  axi s number  f or  homi ng
GLOBAL   SLI DE
SET      SLI DE = 7 ; def aul t

#when syst em i s busy don’ t  st op pal l et s
GLOBAL   SBUSY
SET      SBUSY = 0 ; =1 when busy

#r eset  f l ag = 1 - > send ’ S’  t o cent r al  cont r ol l er
GLOBAL    FRST
SET       FRST = 0

#f or  usi ng cost omi ze number  of  buf f er  each machi ne
DI MG      MBMAX[ 4]
DI MG      BUFMA[ 8]

SET       MBMAX[ 1]  = 2 ; def aul t  2 buf f er  each machi ne
SET       MBMAX[ 2]  = 2
SET       MBMAX[ 3]  = 2
SET       MBMAX[ 4]  = 2

#         <<<<<<   CNTI D1   >>>>>>

SET      STNUM = 1 ; st at i on number

#    <<<<   VARASR  ( ASRS st at i on)   >>>>
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SET     MAXBF = 2 ; 1 buf f er  + 1 t he ASRS
SET     NWORK = MAXBF
SET     ASRS = 1 ; i ndi cat e " at  ASRS st at i on"
#    <<<<   VAR2  ( 2 MACHI NES i n  st at i on)   >>>>

SET     MAXBF = 4 ; 2 buf f er s *  2 machi nes
SET     NWORK = MAXBF
#        <<<<<<  START  >>>>>>>>

PROGRAM  HOMES ; 1 homi ng
END

PROGRAM  CI M ; 2 r un al l  CI M ACL syst em pr ogr ams
END

PROGRAM  RESET ; 3 r eset  CI M syst em
END

PROGRAM  $CLR ; 4 f or  user  appl i cat i ons
END

PROGRAM  CI MP ; 5 at t ach t o CI M poi nt
END

PROGRAM  $U1 ; 6 at t ach t o 1ST user  pr ogr am
END

PROGRAM  $U2 ; 7 at t ach t o 2ND user  pr ogr am
END

PROGRAM  $U3 ; 8 at t ach t o 3RD user  pr ogr am
END

PROGRAM  $U4 ; 9 at t ach t o 4TH user  pr ogr am
END

PROGRAM  $I NI T ; 10 i ni t i al i ze ASRS car ousel  posi t i on vect or
END

PROGRAM  DTTP ; 11 t empl at e t o pal l et
END

PROGRAM  DTFP ; 12 t empl at e f r om pal l et
END

PROGRAM  DTTB ; 13 t empl at e t o buf f er
END

PROGRAM  DTFB ; 14 t empl at e f r om buf f er
END

PROGRAM  DPTB ; 15 par t  t o buf f er
END

PROGRAM  DPFB ; 16 par t  f r om buf f er
END

PROGRAM  DPTM ; 17 par t  t o machi ne
END

PROGRAM  DPFM ; 18 par t  f r om machi ne
END
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PROGRAM  DWTM ; 19 st ar t  machi ne and wai t  f or  i t  t o f i ni sh
END

PROGRAM  MM ; 20 f or  f ut ur e use
END

PROGRAM   SELB1 ; 21 sel ect  buf f er  1
SET       BFR = 1
END

PROGRAM   SELB2 ; 22 sel ect  buf f er  2
SET       BFR = 2
END

PROGRAM   SELB3 ; 23 sel ect  buf f er  3
SET       BFR = 3
END

PROGRAM   SELB4 ; 24 sel ect  buf f er  4
SET       BFR = 4
END

PROGRAM   SELM1 ; 25 sel ect  machi ne 1
SET       MACH = 1
END

PROGRAM   SELM2 ; 26 sel ect  machi ne 2
SET       MACH = 2
END

PROGRAM   OGRI P ; 27 open gr i pper
OPEN
END

PROGRAM   CGRI P ; 28 cl ose gr i pper
CLOSE
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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END

PROGRAM  $$38 ; 38
END

PROGRAM  $$39 ; 39
END

PROGRAM  $$40 ; 40
END

PROGRAM  $ST1 ; 41 at t ach t o 1ST st at i on pr ogr am
END

PROGRAM  $ST2 ; 42 at t ach t o 2ND st at i on pr ogr am
END

PROGRAM  $ST3 ; 43 at t ach t o 3RD st at i on pr ogr am
END

PROGRAM  $ST4 ; 44 at t ach t o 4TH st at i on pr ogr am
END

PROGRAM  $ST5 ; 45 at t ach t o 5TH st at i on pr ogr am
END

PROGRAM  $ST6 ; 46 at t ach t o 6TH st at i on pr ogr am
END

PROGRAM  $ST7 ; 47 at t ach t o 7TH st at i on pr ogr am
END

PROGRAM  $ST8 ; 48 at t ach t o 8TH st at i on pr ogr am
END

PROGRAM  $ST9 ; 49 at t ach t o 9TH st at i on pr ogr am
END

PROGRAM  $ST10 ; 50 at t ach t o 10TH st at i on pr ogr am
END

PROGRAM   SFLP1
END

PROGRAM   SFLP2
END

PROGRAM   SFLP3
END

PROGRAM   SFLP4
END

PROGRAM  WTL1
WAI T  FTASK[ 1]  = 0
END

PROGRAM  WTL2
WAI T  FTASK[ 2]  = 0
END

PROGRAM  WTL3
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WAI T  FTASK[ 3]  = 0
END

PROGRAM  WTL4
WAI T  FTASK[ 4]  = 0
END
#    <<<<<  STPOI NT  >>>>

#def aul t  t empl at e mani pul at i on posi t i ons
# buf f er  n must  be poi nt  n
# pal l et    must  be poi nt  9
# f or  n ( 1 . .  9)
# n+10  i s r el at i ve t o n  100 mm  up

TEACHR CI M[ 11]  CI M[ 1]
0
0
1000
0
0

TEACHR CI M[ 12]  CI M[ 2]
0
0
1000
0
0

TEACHR CI M[ 13]  CI M[ 3]
0
0
1000
0
0

TEACHR CI M[ 14]  CI M[ 4]
0
0
1000
0
0

TEACHR CI M[ 15]  CI M[ 5]
0
0
1000
0
0

TEACHR CI M[ 16]  CI M[ 6]
0
0
1000
0
0
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TEACHR CI M[ 17]  CI M[ 7]
0
0
1000
0
0

TEACHR CI M[ 18]  CI M[ 8]
0
0
1000
0
0

TEACHR CI M[ 19]  CI M[ 9]
0
0
1000
0
0

#     <<<<<  TMPLTA  >>>>

# get  t empl at e f r om pal l et
PROGRAM  FROMP / N
SPEEDA  40
MOVED   CI M[ 19]
GOSUB   OGRI P
SPEEDA  5
MOVELD  CI M[ 9]
DELAY   50
GOSUB   CGRI P
SPEEDA  10
MOVELD  CI M[ 19]
END

# put  t empl at e on pal l et
PROGRAM  TOPLT / N
SPEEDA  40
MOVED   CI M[ 19]
SPEEDA  5
MOVELD  CI M[ 9]
DELAY   50
GOSUB   OGRI P
SPEEDA  10
MOVELD  CI M[ 19]
END

# get  t empl at e f r om buf f er  ( BFR)
PROGRAM  FROMB / N
DEFI NE  B1

SET     B1 = BFR + 10
SPEEDA  40
MOVED   CI M[ B1]
GOSUB   OGRI P
SPEEDA  5
MOVELD  CI M[ BFR]
GOSUB   CGRI P
SPEEDA  10
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MOVELD  CI M[ B1]
END

# put  t empl at e on buf f er  ( BFR)
PROGRAM  TOBFR / N
DEFI NE  B1

SET     B1 = BFR + 10
SPEEDA  40
MOVED   CI M[ B1]
SPEEDA  5
MOVELD  CI M[ BFR]
GOSUB   OGRI P
SPEEDA  10
MOVELD  CI M[ B1]
END

#     <<<<<  TMPLTB  >>>>

# get  t empl at e f r om pal l et
PROGRAM  FROMP / N
SPEED   40
MOVED   CI MB[ 9]
MOVED   CI M[ 19]
GOSUB   OGRI P
SPEEDA  5
MOVELD  CI M[ 9]
DELAY   50
GOSUB   CGRI P
SPEEDA  10
MOVELD  CI M[ 19]
END

# put  t empl at e on pal l et
PROGRAM  TOPLT / N
SPEED   40
MOVED   CI MB[ 9]
MOVED   CI M[ 19]
SPEEDA  5
MOVELD  CI M[ 9]
DELAY   50
GOSUB   OGRI P
SPEEDA  10
MOVELD  CI M[ 19]
END

# get  t empl at e f r om buf f er  ( BFR)
PROGRAM  FROMB / N
DEFI NE  B1

SET     B1 = BFR + 10
SPEED   40
MOVED   CI MB[ BFR]
MOVED   CI M[ B1]
GOSUB   OGRI P
SPEEDA  5
MOVELD  CI M[ BFR]
GOSUB   CGRI P
SPEEDA  10
MOVELD  CI M[ B1]
END
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# put  t empl at e on buf f er  ( BFR)
PROGRAM  TOBFR / N
DEFI NE  B1

SET     B1 = BFR + 10
SPEED   40
MOVED   CI MB[ BFR]
MOVED   CI M[ B1]
SPEEDA  5
MOVELD  CI M[ BFR]
GOSUB   OGRI P
SPEEDA  10
MOVELD  CI M[ B1]
END

#     <<<<<  ROBA  >>>>

#homi ng gr oup B
PROGRAM  STB / N
END

#ci m poi nt
PROGRAM  CI MP / Y
DELAY    30
@ ATTACH   CI M
END

#     <<<<<  ROBB  >>>>

#homi ng gr oup B
PROGRAM  STB / N
HHOME    SLI DE
SPEEDB   40
MOVED    CI MB[ 9]
END

#ci m poi nt
PROGRAM  CI MP / Y
DELAY    30
@ ATTACH   CI M
DELAY    30
@ ATTACH   CI MB
END

#     <<<<<  CONTI N  >>>>>>

# assi gn ’ st at i c number ’  pr ogr ams t o execut e user  pr ogr ams

#home r obot
PROGRAM  STA / N
HOME
GOSUB    STB
SPEEDA   40
MOVED    CI M[ 19]
END

#homi ng
PROGRAM  HOMES / Y
; SET      HFLAG = 1
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GOSUB  STA
; SET      HFLAG = 3
STOP   CI M
DELAY  10
RUN    CI M
END

#get  par t  f r om buf f er  ( BFR)
PROGRAM  FB / N
CLOSE
END

#put  par t  on buf f er  ( BFR)
PROGRAM  TOB / N
OPEN
END

#l oad par t  t o machi ne 1
PROGRAM  TOM1 / N
OPEN
END

#l oad par t  t o machi ne 2
PROGRAM  TOM2 / N
OPEN
END

#l oad par t  t o machi ne 3
PROGRAM  TOM3 / N
OPEN
END

#l oad par t  t o machi ne 4
PROGRAM  TOM4 / N
OPEN
END

#l oad par t  on machi ne ( MACH)  
PROGRAM  TOM / N

I F       MACH = 1
  GOSUB    TOM1
ELSE
  I F       MACH = 2
    GOSUB    TOM2
  ELSE
    I F       MACH = 3
      GOSUB    TOM3
    ELSE
      I F       MACH = 4
        GOSUB    TOM4
      ENDI F
    ENDI F
  ENDI F
ENDI F
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END

#unl oad par t  f r om machi ne 1
PROGRAM  FM1 / N
OPEN
END

#unl oad par t  f r om machi ne 2
PROGRAM  FM2 / N
OPEN
END

#unl oad par t  f r om machi ne 3
PROGRAM  FM3 / N
OPEN
END

#unl oad par t  f r om machi ne 4
PROGRAM  FM4 / N
OPEN
END

#unl oad par t  f r om machi ne ( MACH)
PROGRAM  FM / N

I F       MACH = 1
   GOSUB   FM1
ELSE
  I F       MACH = 2
    GOSUB    FM2
  ELSE
    I F       MACH = 3
      GOSUB    FM3
    ELSE
      I F       MACH = 4
        GOSUB    FM4
      ENDI F
    ENDI F
  ENDI F
ENDI F

END

PROGRAM  LMOD1 / N; l oad mode machi ne 1 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  LMOD2 / N; l oad mode machi ne 2 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  LMOD3 / N; l oad mode machi ne 3 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  LMOD4 / N; l oad mode machi ne 4 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  AMOD1 / N; aut o mode machi ne 1 pr ogr am ( dumy i f  user  not  need)
END
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PROGRAM  AMOD2 / N; aut o mode machi ne 2 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  AMOD3 / N; aut o mode machi ne 3 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  AMOD4 / N; aut o mode machi ne 4 pr ogr am ( dumy i f  user  not  need)
END

#cl ear
PROGRAM  CLEAR  / N ; ’ cl ear ’  pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  $CLR / Y
GOSUB  CLEAR
END

# user
PROGRAM  USER1  / N ; user  1 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  USER2  / N ; user  2 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  USER3  / N ; user  3 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  USER4  / N ; user  4 pr ogr am ( dumy i f  user  not  need)
END

PROGRAM  $U1 / Y
GOSUB    USER1
END

PROGRAM  $U2 / Y
GOSUB    USER2
END

PROGRAM  $U3 / Y
GOSUB    USER3
END

PROGRAM  $U4 / Y
GOSUB    USER4
END

# i ni t
PROGRAM  I NI T / N
END

PROGRAM  $I NI T / Y
GOSUB    I NI T
END

PROGRAM  DTTP / Y ; 11 t empl at e t o pal l et
GOSUB    TOPLT
END

PROGRAM  DTFP / Y ; 12 t empl at e f r om pal l et
GOSUB    FROMP
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END

PROGRAM  DTTB / Y ; 13 t empl at e t o buf f er
GOSUB    TOBFR
END

PROGRAM  DTFB / Y ; 14 t empl at e f r om buf f er
GOSUB    FROMB
END

PROGRAM  DPTB / Y ; 15 par t  t o buf f er
GOSUB    TOB
END

PROGRAM  DPFB / Y ; 16 par t  f r om buf f er
GOSUB    FB
END

PROGRAM  DPTM / Y ; 17 par t  t o machi ne
GOSUB    TOM
END

PROGRAM  DPFM / Y ; 18 par t  f r om machi ne
GOSUB    FM
END

PROGRAM  $WTM / N
END

PROGRAM  DWTM / Y ; 19 st ar t  machi ne and wai t  f or  i t  t o f i ni sh
GOSUB    $WTM
END
 
PROGRAM   FLI P1 / N ; f l i pi ng par t  on machi ne 1 ( dumy i f  user  not  need)
END

PROGRAM   FLI P2 / N ; f l i pi ng par t  on machi ne 2 ( dumy i f  user  not  need)
END

PROGRAM   FLI P3 / N ; f l i pi ng par t  on machi ne 3 ( dumy i f  user  not  need)
END

PROGRAM   FLI P4 / N ; f l i pi ng par t  on machi ne 4 ( dumy i f  user  not  need)
END

PROGRAM   SFLP1 / Y ; syst em f l i pi ng par t  usi ng r obot
DEFI NE   R
SET      SBUSY = 1
PEND     R FROM  ROBOT
SET      XMACH = 1
SET      XFLAG = 1
GOSUB    FLI P1
SET      XFLAG = 3
WAI T     XFLAG = 0
SET      SBUSY = 0
POST     1  TO ROBOT
END

PROGRAM   SFLP2 / Y ; syst em f l i pi ng par t  usi ng r obot
DEFI NE   R
SET      SBUSY = 1
PEND     R FROM  ROBOT
SET      XMACH = 2
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SET      XFLAG = 1
GOSUB    FLI P2
SET      XFLAG = 3
WAI T     XFLAG = 0
SET      SBUSY = 0
POST     1  TO ROBOT
END

PROGRAM   SFLP3 / Y ; syst em f l i pi ng par t  usi ng r obot
DEFI NE   R
SET      SBUSY = 1
PEND     R FROM  ROBOT
SET      XMACH = 3
SET      XFLAG = 1
GOSUB    FLI P3
SET      XFLAG = 3
WAI T     XFLAG = 0
SET      SBUSY = 0
POST     1  TO ROBOT
END

PROGRAM   SFLP4 / Y ; syst em f l i pi ng par t  usi ng r obot
DEFI NE   R
SET      SBUSY = 1
PEND     R FROM  ROBOT
SET      XMACH = 4
SET      XFLAG = 1
GOSUB    FLI P4
SET      XFLAG = 3
WAI T     XFLAG = 0
SET      SBUSY = 0
POST     1  TO ROBOT
END

PROGRAM   START / N
END

PROGRAM   URST / N
END

#       <<<<<  CVER   >>>>>

# pr i nt i ng:  ver si on number ,  dat e,  and st at i on number
PROGRAM  CVER

PRI NTLN  " ER -  CI M   VERSI ON 1. 83"
PRI NTLN  " DATE 26/ 10/ 92"
PRI NTLN  " STATI ON "  STNUM
PRI NTLN  " >"

END
#     <<<<<  FI NI SH  >>>>>

#get  number  of  machi ne t hat  has f i ni shed f r om queue
PROGRAM  FI NI S
LABEL    1
QPEND    FBFR FROM QFI N ; queue of  f i ni shed machi nes
SET      FFI N = 1 ; f l ag :  a machi ne has f i ni shed
WAI T     FFI N = 0
GOTO     1
END

#     <<<<<  PALLETS  >>>>>
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GLOBAL   TMAX
SET      TMAX = 100
GLOBAL   TD
SET      TD = 800

# st op t he pal l et
PROGRAM  STOPP ; does not  per f or m any f unct i on at  t hi s t i me

;  si nce al l  pal l et s st op at  st at i on
END

#r el ease t he pal l et
PROGRAM  MOVEP  / Y
DEFI NE   TNEXT
DEFI NE   T1
SET      T1 = TNEXT -  TI ME
I F       T1 > TMAX
  SET      TNEXT = TI ME + TMAX
ENDI F
WAI T     TI ME > TNEXT
SET      TNEXT = TI ME + TD

SET      PALET = 0
SET      OUT[ 6]  = 1
DELAY    100
SET      OUT[ 6]  = 0
END

#get  pal l et  number
PROGRAM  PLTS
DEFI NE   PLT

I F       I N[ 6]  = 1 ; pal l et  al r eady her e
  SET      OUT[ 6]  = 1 ; r el ease i t
  WAI T     I N[ 6]  = 0 ; be sur e t he pal l et  i s r el eased
  SET      OUT[ 6]  = 0
ENDI F

LABEL    1
SET      OUT[ 5]  = 1 ; command:  st op pal l et
WAI T     I N[ 6]  = 1 ; wai t  unt i l  pal l et  comes

SET      PLT = I N[ 4]  *  2 ; get  pal l et  i d
SET      PLT = PLT + I N[ 3]
SET      PLT = PLT *  2
SET      PLT = PLT + I N[ 2]
SET      PLT = PLT *  2
SET      PLT = PLT + I N[ 1]

SET      PALET = PLT
SET      FPLT = 1

WAI T    PALET = 0 ; wai t  unt i l  pal l et  i s r el eased
WAI T    I N[ 6]  = 0

GOTO     1
END

#    <<<<  I SVALI D  >>>>

#dummy pr ogr am f or  st at i ons t hat  can’ t  r el ease par t s
PROGRAM   GETP  / N

F-64 System Program Listing ER CIM USER’S MANUAL

Station Controller 9303/9502



#exampl e :  f or  assembl y get  par t  f or  assembl y pl ace
END

PROGRAM  I SVLD / N
DEFI NE   R
SET     BTEMP = 0 ; buf f er  number  cont ai n empt y t empl at e f or  par t
SET     TPART = RPART ; par t  number  needed t empl at e
SET     FTMP = 1 ; send command " need t empl at e"
WAI T    BTEMP > 0 ; wai t  f or  empt y t empl at e
PEND    R FROM ROBOT
SET     BFR  = BTEMP
SET     PART = RPART
SET     RAW  = 0
SET     RAWN = 0
SET     SBUSY = 1 ; don’ t  st op pal l et s
SET     ATFLG = 7
WAI T    ATFLG = 0
GOSUB   GETP ; get  par t
SET     ATFLG = 9
WAI T    ATFLG = 0
GOSUB   TOB ; pot  t he par t  on buf f er
SET     SBUSY = 0
POST    1 TO ROBOT
SET     ASMBF = 0 ; can assembl e anot her  par t
SET     FV = BTEMP ; buf f er  number  cont ai n t he r eady par t
END

#    <<<<<<  ASMB  >>>>>>

PROGRAM  ASMBL / N     ; user  assembl y pr ogr am
#user  pr ogr am t o asseml y ( PART)
END

PROGRAM  ASMB1
DEFI NE   LPART
DEFI NE   R

LABEL  1
QPEND  LPART FROM QASM
WAI T   ASMBF = 0 ; don’ t  assembl e t he scond par t
SET    ASMBF = 1 ;  bef or  get t i ng t he f i r st
PEND   R FROM ROBOT
SET    SBUSY = 1
SET    PART = LPART
SET    KPRT = LPART
SET    KFLAG = 1 ;  send ’ H’  st ar t i ng assembl y
GOSUB  ASMBL
WAI T   KFLAG = 0
SET    KFLAG = 3 ;  send ’ h’  end assembl y
WAI T   KFLAG = 0
SET    SBUSY = 0
POST   1 TO ROBOT
SET    APRT = LPART
SET    AFLAG = 1
WAI T   AFLAG = 0
GOTO   1
END

PROGRAM  ASMB
QPOST    APART TO QASM
SET      APART = 0
END
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#      <<<<<   RELEASE   >>>>>

#execut e par t  r el ease 
PROGRAM  RELES

GOSUB    I SVLD ; check i f  par t  i s val i d

I F       FV = 0
  SET      FREL = 2 ;  not  f ound
ELSE
  SET      FREL = 1 ; ’ f ound mat er i al ’
  I F       MFLG[ FV]  < 4
    SET      MFLG[ FV]   = 3 ; r eady par y
    SET      MTMPL[ FV]  = RTMPL ; t empl at e number
  ENDI F
  SET      MFLG[ FV]    = 3 ; r eady par y
  SET      MPART[ FV]   = RPART; par t  number
  SET      MRAW[ FV]    = RRAW ; r aw mat er i al  number
  SET      MRAWN[ FV]   = RRAWN; r aw mat er i al  number  ( assembl y)
  SET      MSUBP[ FV]   = 0
  SET      MTASK[ FV]   = 0
  SET      MI NFO[ FV]   = 0
  SET      FNEW = FV
  WAI T     FNEW = 0
  QPOST    FV TO QFI N ; f i ni sh r el ease r eady t o cont i nue
ENDI F

END

#      <<<<< TASK >>>>>

GLOBAL   $MCH1
GLOBAL   $MCH2
GLOBAL   $MCH3
GLOBAL   $MCH4
SET      $MCH1 = 1
SET      $MCH2 = 2
SET      $MCH3 = 3
SET      $MCH4 = 4

GLOBAL   $ENDT

#wai t i ng f or  char act er s t o be r ecei ved on t he r s232 #2
PROGRAM  WAI T2
LABEL    1
     
SET     GCOM[ 2]  = 0

;   command t o f i ni sh bei ng execut ed
GETCOM  2, GCOM[ 2] ; get  t he command

I F      PRNT = 1 ; i n DEBUG mode
  PRI NTLN " $ i n2 : "  GCOM[ 2]
ENDI F

I F      GCOM[ 2]  = ’ S’ ; st ar t
  SET     TFLAG = 1
ENDI F

I F      GCOM[ 2]  = ’ E’ ; end
  SET     TFLAG = 0
ENDI F
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I F      GCOM[ 2]  = ’ R’ ; r est ar t
  SET     LASTT[ 1]  = 0
  SET     LASTT[ 2]  = 0
  SET     LASTT[ 3]  = 0
  SET     LASTT[ 4]  = 0
  SET     TFLAG = 1
ENDI F

I F      GCOM[ 2]  = ’ G’ ; st ar t  l oadi ng
ENDI F

I F      GCOM[ 2]  = ’ V’
  DELAY   20
  SET     $ENDT = 1
ENDI F

I F      GCOM[ 2]  = ’ K’ ; cannot  l oadi n ( mi ssi ng f i l e or  def i ni t i on)
  ;  NEXT VERSI ON . . .
ENDI F

GOTO    1 ; f or  t he next
END

PROGRAM  TASK1 / N
DEFI NE   RCODE
DEFI NE   U
I F       TFLAG = 1
  I F       TASK1 <> LASTT[ 1]
    SET      FTASK[ 1]  = 1
    GOSUB    LMOD1
    PEND     U FROM UTASK
    SET      JMACH = 1
    SET      JFLAG = 1
    SET      $ENDT = 0
    PRCOM    2 " %L"  
    PRCOM    2 "  "  $MCH1
    PRLNCOM  2 "  "  TASK1

    WAI T     $ENDT = 1

    SET      JMACH = 1
    SET      JFLAG = 3
    POST     1 TO UTASK
    GOSUB    AMOD1
    SET      LASTT[ 1]  = TASK1
  ENDI F
ENDI F
END

PROGRAM  TASK2 / N
DEFI NE   RCODE
DEFI NE   U
I F       TFLAG = 1
  I F       TASK2 <> LASTT[ 2]
    SET      FTASK[ 2]  = 1
    GOSUB    LMOD2
    PEND     U FROM UTASK
    SET      JMACH = 2
    SET      JFLAG = 1
    SET      $ENDT = 0
    PRCOM    2 " %L"  
    PRCOM    2 "  "  $MCH2
    PRLNCOM  2 "  "  TASK2
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    WAI T     $ENDT = 1

    SET      JMACH = 2
    SET      JFLAG = 3
    POST     1 TO UTASK
    GOSUB    AMOD2
    SET      LASTT[ 2]  = TASK2
  ENDI F
ENDI F
END

PROGRAM  TASK3 / N
DEFI NE   RCODE
DEFI NE   U
I F       TFLAG = 1
  I F       TASK3 <> LASTT[ 3]
    SET      FTASK[ 3]  = 1
    GOSUB    LMOD3
    PEND     U FROM UTASK
    SET      JMACH = 3
    SET      JFLAG = 1
    SET      $ENDT = 0
    PRCOM    2 " %L"  
    PRCOM    2 "  "  $MCH3
    PRLNCOM  2 "  "  TASK3

    WAI T     $ENDT = 1

    SET      JMACH = 3
    SET      JFLAG = 3
    POST     1 TO UTASK
    GOSUB    AMOD3
    SET      LASTT[ 3]  = TASK3
  ENDI F
ENDI F
END

PROGRAM  TASK4 / N
DEFI NE   RCODE
DEFI NE   U
I F       TFLAG = 1
  I F       TASK4 <> LASTT[ 4]
    SET      FTASK[ 4]  = 1
    GOSUB    LMOD4
    PEND     U FROM UTASK
    SET      JMACH = 4
    SET      JFLAG = 1
    SET      $ENDT = 0
    PRCOM    2 " %L"  
    PRCOM    2 "  "  $MCH4
    PRLNCOM  2 "  "  TASK4

    WAI T     $ENDT = 1

    SET      JMACH = 4
    SET      JFLAG = 3
    POST     1 TO UTASK
    GOSUB    AMOD4
    SET      LASTT[ 4]  = TASK4
  ENDI F
ENDI F
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END

PROGRAM  $TSK1
GOSUB    TASK1
SET      FTASK[ 1]  = 0
END

PROGRAM  $TSK2
GOSUB    TASK2
SET      FTASK[ 2]  = 0
END

PROGRAM  $TSK3
GOSUB    TASK3
SET      FTASK[ 3]  = 0
END

PROGRAM  $TSK4
GOSUB    TASK4
SET      FTASK[ 4]  = 0
END

PROGRAM  $TASK
I F       MACH = 1
  SET    TASK1 = TASK
  RUN    $TSK1
ELSE
  I F       MACH = 2
    SET    TASK2 = TASK
    RUN    $TSK2
  ELSE
    I F       MACH = 3
      SET    TASK3 = TASK
      RUN    $TSK3
    ELSE
      I F       MACH = 4
        SET    TASK4 = TASK
        RUN    $TSK4
      ENDI F
    ENDI F
  ENDI F
ENDI F
END

#        <<<<<<   MACHI NE    >>>>>>

PROGRAM  $MFB
I F       PART > 0
  I F       TASK < 900
    SET      FTASK[ MACH]  = 2
    GOSUB    $TASK
;  ELSE
;    SET      FTASK[ MACH]  = 0
  ENDI F
  GOSUB    FB ; get  par t  f r om buf f er
ENDI F
SET      MMF = 0
END

PROGRAM  $MTM
I F      PART > 0
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  GOSUB    TOM ; put  par t  i n machi ne
ENDI F
SET      MMF = 0
END

PROGRAM  $MFM
I F       PART > 0
  GOSUB    FM ; get  par t  f r om machi ne
ENDI F
SET      MMF = 0
END

PROGRAM  $MTB
I F       PART > 0
  GOSUB    TOB ; put  par t  on buf f er
ENDI F
SET      MMF = 0
END

PROGRAM  WTM1 / N
DELAY    100
END

PROGRAM  WTM2 / N
DELAY    100
END

PROGRAM  WTM3 / N
DELAY    100
END

PROGRAM  WTM4 / N
DELAY    100
END

PROGRAM   $TM1
I F      PART > 0
  GOSUB    WTL1
  I F     TASK1 < 900
    QPOST     1 TO QM
  ENDI F
  GOSUB    WTM1
  I F     TASK1 < 900
    QPOST     101 TO QM
  ENDI F
ENDI F
SET      MFI N[ 1]  = 1
END

PROGRAM   $TM2
I F      PART > 0
  GOSUB    WTL2
  I F     TASK2 < 900
    QPOST     2 TO QM
  ENDI F
  GOSUB    WTM2
  I F     TASK2 < 900
    QPOST     102 TO QM
  ENDI F
ENDI F
SET      MFI N[ 2]  = 1
END
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PROGRAM   $TM3
I F      PART > 0
  GOSUB    WTL3
  I F     TASK3 < 900
    QPOST     3 TO QM
  ENDI F
  GOSUB    WTM3
  I F     TASK3 < 900
    QPOST     103 TO QM
  ENDI F
ENDI F
SET      MFI N[ 3]  = 1
END

PROGRAM   $TM4
I F      PART > 0
  GOSUB    WTL4
  I F     TASK4 < 900
    QPOST     4 TO QM
  ENDI F
  GOSUB    WTM4
  I F     TASK4 < 900
    QPOST     104 TO QM
  ENDI F
ENDI F
SET      MFI N[ 4]  = 1
END

PROGRAM  $REPM
DEFI NE   M

LABEL    1
QPEND    M FROM QM
SET      MMACH = M MOD 100
I F       M > 100
  SET      MFL = 3
ELSE
  SET      MFL = 1
ENDI F
WAI T       MFL = 0
GOTO     1
END

PROGRAM  $WTM  / Y
I F       MACH = 1
  SET      TASK1 = TASK
  RUN      $TM1
ENDI F
I F       MACH = 2
  SET      TASK2 = TASK
  RUN      $TM2
ENDI F
I F       MACH = 3
  SET      TASK3 = TASK
  RUN      $TM3
ENDI F
I F       MACH = 4
  SET      TASK4 = TASK
  RUN      $TM4
ENDI F
END
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#check i f  can move par t  t o or  f r om machi ne
PROGRAM  MACHI
DEFI NE   I ; machi ne ( 1 -  4) up t o 4 machi nes
DEFI NE   J ; machi ne buf f er  ( 1 -  2)
DEFI NE   B ; absol ut e buf f er  number ( 1 -  8)
DEFI NE   R

LABEL    1
FOR      I  = 1 TO 4 ; up t o 4 machi nes
  I F       MBUSY[ I ]  = 0 ; machi ne empt y!  check par t  r eady f or  machi ne
    FOR      J = 1 TO MAXBF
      SET      B = J
      I F       BUFMA[ B]  = I
        ANDI F    MFLG[ B]  = 1 ; par t  wai t i ng f or  machi ne

SET  SBUSY = 1 ; don’ t  st op pal l et s ( r obot  i s busy)

        PEND     R FROM ROBOT; wai t i ng f or  r obot  t o be avai l abl e
        SET      BFR  = B ; buf f er
        SET      MACH = I ; machi ne
        SET      MMF  = 1 ; get  par t  f r om buf f er

SET      PART = MPART[ B]
SET      RAW  = MRAW[ B]
SET      RAWN = MRAWN[ B]
SET      TASK = MTASK[ B]
SET      SUBP = MSUBP[ B]
SET      I NFO = MI NFO[ B]
SET      LTASK = TASK

        SET      LBFR  = B
        SET      LFLAG = 1 ; r epor t  st ar t  l oad machi ne

RUN      $MFB
        WAI T     MMF = 0 ; wai t  t o f i ni sh get t i ngpar t

WAI T     LFLAG = 0
        SET      LFLAG = 3
        SET      MMF = 2 ; l oad machi ne wi t h par t
        RUN      $MTM
        WAI T     MMF = 0 ; wai t  unt i l  l oadi ng i s f i ni shed

SET      MI NFO[ B]  = I NFO
SET      SBUSY = 0 ; cont i nue t o st op pal l et s
SET      MFLG[ B]  = 2 ; par t  i n t he machi ne
WAI T     LFLAG    = 0
SET  LFLAG    = 5
WAI T     LFLAG    = 0 

        SET      MBUSY[ I ]  = J ; speci f y buf f er  number
        POST     1 TO ROBOT ; f r ee r obot

SET      TASK    = MTASK[ B]
        GOSUB      $WTM ; wai t  f or  machi ne t o f i ni sh t ask

SET      J = 9 ; l ast  machi ne buf f er  + 1
      ENDI F ;  ( don’ t  cont i nue check t hi s machi ne)
    ENDFOR
  ELSE
    I F       MFI N[ I ]  > 0 ; i f  machi ne i s f i ni shed
      SET      SBUSY = 1 ; don’ t  st op pal l et s
      PEND     R FROM ROBOT ; wai t i ng f or  r obot  t o be avai l abl e
      SET      B = MBUSY[ I ]
      SET      PART = MPART[ B]
      SET      RAW  = MRAW[ B]
      SET      RAWN = MRAWN[ B]
      SET      TASK = MTASK[ B]
      SET      SUBP = MSUBP[ B]
      SET      I NFO = MI NFO[ B]
      SET      BFR = B ; buf f er  number
      SET      MACH = I ; machi ne number
      SET      MMF = 3 ; unl oad par t  f r om machi ne
      I F       TASK < 900
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        SET      UBFR = B
        SET      UFLAG = 1 ; r epor t  st ar t  unl oad machi ne
      ENDI F
      RUN      $MFM
      WAI T     MMF = 0 ; wai t  unt i l  unl oadi nd i s f i ni shed
      I F       TASK < 900
        WAI T     UFLAG = 0
        SET      UFLAG = 3
      ENDI F
      SET      MMF = 4 ; put  par t  on buf f er
      RUN      $MTB
      SET      SBUSY = 0 ; cont i nue t o st op pal l et s
      WAI T     MMF = 0 ; wai t  t o f i ni sh put t i ngpar t  on buf f er
      I F       TASK < 900
        SET      MFLG[ B]  = 3 ; t ag t hat  t ask i s f i ni shed
      ELSE
        SET      MFLG[ B]  = 4 ; empt y t empl at e
      ENDI F
      ;  and par t  r eady f or  next  subpr ocess
      SET      MI NFO[ B]  = I NFO
      I F       TASK < 900
        WAI T     UFLAG   = 0
        SET      UFLAG   = 5 ; f or  send U t o cent r al  cont r ol l er
        WAI T     UFLAG   = 0
      ENDI F
      SET      SBUSY = 0 ; cont i nue t o st op pal l et s
      SET      MFI N[ I ]  = 0 ; r eset  ’ f i ni sh’  and ’ busy’  f l ags
      SET      MBUSY[ I ]  = 0
      QPOST    B TO QFI N ; queue of  buf f er  number s t hat  cont ai n
      ; par t s r eady f or  next  pr ocess
      POST     1 TO ROBOT ; r el ease t he r obot  t o ot her  pr ogr am
    ENDI F
  ENDI F
ENDFOR
DELAY    10

GOTO     1
END

#       <<<<<<   PTOW   >>>>>

PROGRAM  PP
GOSUB    FROMP ; get  t empl at e f r om pal l et
SET      PWF = 0
END

PROGRAM  PB
GOSUB    TOBFR ; put  t empl at e on buf f er
SET      PWF = 0
END

# move t empl at e f r om pal l et  t o machi ne buf f er  f or  wor k
PROGRAM  PTOW / N
DEFI NE   B ; machi ne buf f er  number
DEFI NE   I ; absol ut e buf f er  number

SET      B = MAXBF + 1 ; sear ch f r ee buf f er  of  machi ne
LABEL    1
SET      B = B -  1
I F       B = 0 ; no f r ee buf f er  f or  t hat  machi ne
  SET      YMA   = 0 ; r eset  t he command par amet er s
  SET      YTMPL = 0
  SET      YTASK = 0
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  SET      YPART = 0
  SET      YRAW  = 0
  SET      YRAWN = 0
  SET      YSUBP = 0
  SET      YI NFO = 0
  SET      FI GN = 1 ;  and r el ease t he pal l et
  GOTO     9
ENDI F
I F       YMA = 0 ; machi ne number  must  be > 0
  SET      YMA = 1
ENDI F

SET      I  = B
I F       BUFMA[ I ]  <> YMA
  ORI F    MFLG[ I ]  > 0 ; =0 when buf f er  i s f r ee
  GOTO     1
ENDI F
SET      NWORK = NWORK -  1 ; decr ement  ’ f r ee buf f er s i n st at i on’
PEND     B FROM ROBOT ; wai t  f or  f r ee r obot  t o be avai l abl e

SET      BFR   = I ; buf f er  number
; updat e buf f er  cont ent s i nf or mat i on

SET      MTASK[ BFR]  = YTASK ; t ask number
SET      MTMPL[ BFR]  = YTMPL ; t empl at e number
SET      MPART[ BFR]  = YPART ; par t  number  
SET      MRAW[ BFR]   = YRAW ; r aw mat er i al  number
SET      MRAWN[ BFR]  = YRAWN ; r aw mat er i al  number
SET      MSUBP[ BFR]  = YSUBP ; subpr ocess
SET      MI NFO[ BFR]  = YI NFO ; par t  i nf or mat i on
SET      YMA   = 0 ; r eset  t he command
SET      YTMPL = 0
SET      YTASK = 0
SET      YPART = 0
SET      YRAW  = 0
SET      YRAWN = 0
SET      YSUBP = 0
SET      YI NFO = 0

I F       MRAW[ BFR]  < 0
  SET      MFLG[ BFR]   = 4
ELSE
  SET      MFLG[ BFR]   = 1 ; buf f er  cont ai n par t
ENDI F

SET  WBFR = BFR
SET  FWRK = 1
SET      PWF = 1 ; get  t empl at e f r om pal l et
RUN      PP
WAI T     PWF = 0 ; wai t  t o f i ni sh get t i ngt empl at e

WAI T     FWRK  = 0
SET      FWRK  = 3 ; send ’ W’  t o cent er

SET      PWF = 2 ; put  t empl at e on buf f er
RUN      PB
WAI T     PWF = 0 ; wai t  t o f i ni sh put t i ng t empl at e on buf f er
WAI T     FWRK = 0
SET      FWRK = 5
WAI T     FWRK = 0

I F       MRAW[ BFR]  < 0
  SET      BTEMP  =  BFR
ENDI F
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POST     1 TO ROBOT ; r el ease t he r obot

LABEL 9
END

#       <<<<<  TOW  >>>>>

PROGRAM  TF
GOSUB    FROMB ; get  t empl at e f r om buf f er
SET      TWF = 0
END

PROGRAM  TT
GOSUB   TOBFR ; put  t empl at e on buf f er
SET     TWF = 0
END

#cont i nue wor k i n st at i on
PROGRAM  TOW
DEFI NE   B ; machi ne buf f er  number
DEFI NE   I ; absol ut e buf f er  number

I F       CBFR = 0 ; buf f er  number  must  be > 0
  SET      CBFR = 1
ENDI F
SET      B = CBFR; cal cul at e machi ne number
I F       CMA = BUFMA[ B] ; i f  cont i nue wi t h t he same machi ne onl y

;  updat e i nf or mat i on wi t hout  movi ng t he t empl at e
  SET      MTASK[ CBFR]  = CTASK ; new t ask number
  SET      MSUBP[ CBFR]  = MSUBP[ CBFR]  + 1 ; new subpr ocess
  SET      MFLG[ CBFR]   = 1
  SET      CMA   = 0 ; r eset  t he cont i nue command
  SET      CTASK = 0
  SET      CBFR  = 0
  SET      FFI N  = 0 ; r eset  f i ni sh f l ag ( can wor k wi t h next  one)
ELSE ; cont i nue wi t h ot her  machi ne ( move t he t empl at e)
  SET      B = MAXBF +1 ; sear ch f r ee buf f er  on new machi ne
  LABEL    1
  SET      B = B -  1
  I F       B = 0
    * save f or  l at er ; can’ t  f i nd f r ee buf f er
  ENDI F
  SET      I  = B ; cal cul at e absol ut e buf f er  number
  I F       BUFMA[ I ]  <> CMA
    ORI F    MFLG[ I ]  > 0 ; =0 when buf f er  i s empt y
    GOTO     1
  ENDI F
  PEND     B FROM ROBOT ; wai t  f or  r obot t o be avai l abl e

; updat e i nf or mat i on i n new buf f er
  SET      MTASK[ I ]  = CTASK ; t ask number
  SET      MTMPL[ I ]  = MTMPL[ CBFR] ; t empl at e number
  SET      MPART[ I ]  = MPART[ CBFR]  ; par t  number
  SET      MRAW[ I ]   = MRAW[ CBFR]   ; r aw mat er i al  number
  SET      MRAWN[ I ]  = MRAWN[ CBFR]  ; r aw mat er i al  number  ( assembl y)
  SET      MSUBP[ I ]  = MSUBP[ CBFR] +1 ; subpr ocess
  SET      MI NFO[ I ]  = MI NFO[ CBFR] ; par t  i nf or mat i on
  SET      MFLG[ I ]   = 1
  SET      MTASK[ CBFR]  = 0 ; r eset  ol d buf f er  i nf or mat i on
  SET      MTMPL[ CBFR]  = 0
  SET      MPART[ CBFR]  = 0
  SET      MRAW[ CBFR]   = 0
  SET      MRAWN[ CBFR]  = 0
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  SET      MSUBP[ CBFR]  = 0
  SET      MI NFO[ CBFR]  = 0
  SET      BFR = CBFR ; ol d buf f er  number
  SET    CBFR1 = CBFR
  SET    CBFR2 = I
  SET      CFLAG = 1
  SET      TWF = 1 ; get  t empl at e f r om ol d buf f er
  RUN      TF
  WAI T     TWF = 0 ; wai t  t o f i ni sh get t i ngt empl at e
  WAI T     CFLAG = 0
  SET    CFLAG = 3
  SET      MFLG[ CBFR]  = 0
  SET      BFR = I ; new buf f er  number
  SET      TWF = 2 ; put  t empl at e on new buf f er  number
  RUN      TT
  WAI T     TWF = 0 ; wai t  t o f i ni sh put t i ngt empl at e on buf f er
  SET      CBFR  = 0
  SET      CTASK = 0
  SET      CMA   = 0 ; r eset  t he cont i nue command

  WAI T     CFLAG = 0
  SET      CFLAG = 5
  WAI T     CFLAG = 0

  POST     1 TO ROBOT ; r el ease r obot  f or  ot her  pr ogr am
  SET      FFI N = 0 ; r eset  f i ni sh f l ag ( can wor k wi t h next  one)
ENDI F

END

#         <<<<<   WTOP   >>>>>

PROGRAM  WB
GOSUB    FROMB ; get  t empl at e f r om buf f er
SET      WPF = 0
END

PROGRAM  WP
GOSUB    TOPLT ; put  t empl at e on pal l et
SET      WPF = 0
END

# move t empl at e f r om machi ne buf f er  t o pal l et
PROGRAM  WTOP
DEFI NE   B

I F       FFI N = 3 ; unl oadi ng
  I F       ASRS = 0 ; i n non ASRS st at i on send t he empt y t empl at e

;  t o ASRS st at i on
    SET      MPART[ MBFR]  = 0 ; r eset  t empl at e cont ent s i nf or mat i on
    SET      MRAW[ MBFR]   = 0 ;  t o empt y
    SET      MRAWN[ MBFR]  = 0
    SET      MSUBP[ MBFR]  = 0
    SET      MI NFO[ MBFR]  = 0
  ELSE
    SET      FFI N = 0 ;  f i ni sh par t  i n pl ace
    SET      MFLG[ MBFR]  = 0
    GOTO     9
  ENDI F
ENDI F

SET      NEMP = NEMP + 1 ; need one mor e empt y pal l et
WAI T     FEMP > 0 ; FEMP > 0 when empt y pal l et  i n st at i on
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PEND     B  FROM ROBOT ; wai t  f or  r obot  t o be avai l abl e

SET      OSUBP = MSUBP[ MBFR]
SET      OI NFO = MI NFO[ MBFR] ; par t  i nf or mat i on
SET      OBFR  = MBFR
SET      FONP  = 1 ; send ’ O’  t o cent er  ( put t i ng on pal l et )

SET      BFR = MBFR ; buf f er  number
SET      WPF = 1 ; get  t empl at e f r om buf f er
RUN      WB
WAI T     WPF = 0 ; wai t  t o f i ni sh get t i ngt empl at e
WAI T     FONP = 0
SET  FONP = 3
SET      WPF = 2 ; put  t empl at e on pal l et
RUN      WP
WAI T     WPF = 0 ; wai t  t o f i ni sh put t i ngt empl at e on buf f er
WAI T     FONP = 0
SET  FONP = 5
WAI T     FONP = 0

SET      MTASK[ MBFR]  = 0 ; r eset  buf f er  cont ent s i nf or mat i on
SET      MPART[ MBFR]  = 0 ;  t o empt y buf f er
SET      MRAW[ MBFR]   = 0
SET      MRAWN[ MBFR]  = 0
SET      MSUBP[ MBFR]  = 0
SET      MTMPL[ MBFR]  = 0
SET      MI NFO[ MBFR]  = 0
SET      MFLG[ MBFR]  = 0
SET      FFI N = 0 ; f i ni sh l ast  ’ f i ni sh t ask’

POST     1 TO ROBOT ; r el ease r obot  f or  ot her  pr ogr am

LABEL    9
END

#    <<<<   RESET   >>>>>

#pr ocedur e cal l ed by RESET and AUTO ( at  st at i ons)
PROGRAM  $STRT  / N
POST     1 TO ROBOT ; enabl e r obot  wor k
GOSUB    START
END

#cl ear  al l  buf f er s and f l ags
PROGRAM  RESET / Y
DEFI NE   I ; f or  l oop on buf f er s and machi nes

CLRCOM  0 ; cl ear  communi cat i on por t s
STOP    MACHI ; st op onl y when r eset  t hen r un agai n
STOP    RELES ; r el easi ng r aw mat er i al
STOP    PTOW ; f r om pal l et  t o wor k
STOP    TOW ; cont i nue wor k at  t he same st at i on
STOP    WTOP ; move t empl at e f r om st at i on t o pal l et
STOP    TF ; t empl at e f r om buf f er  ( t o ot her  buf f er )
STOP    TT ; t empl at e t o buf f er  ( f r om ot her  buf f er )
STOP    PP ; t empl at e f r om pal l et  ( t o buf f er )
STOP    PB ; t empl at e t o buf f er  ( f r om pal l et )
STOP    WB ; t empl at e f r om buf f er  ( t o pal l et )
STOP    WP ; t empl at e t o pal l et  ( f r om buf f er )
STOP    $MFB ; par t  f r om buf f er  ( t o machi ne)
STOP    $MTM ; par t  t o machi ne ( f r om buf f er )
STOP    $MFM ; par t  f r om machi ne ( t o buf f er )
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STOP    $MTB ; par t  t o buf f er ( f r om machi ne)
STOP    $WTM ; exec WTM1 or  WTM2
STOP    $TM1 ; st ar t  machi ne 1 and wai t  f or  i t  t o st op
STOP    $TM2 ; st ar t  machi ne 2 and wai t  f or  i t  t o st op
STOP    $TM3 ; st ar t  machi ne 3 and wai t  f or  i t  t o st op
STOP    $TM4 ; st ar t  machi ne 4 and wai t  f or  i t  t o st op
STOP    $TSK1
STOP    $TSK2
STOP    $TSK3
STOP    $TSK4
DELAY   10
CLRBUF ; st op any r obot  movement
DELAY   10

FOR      I  = 1 TO 8 ; cl ear  buf f er  i nf or mat i on
  SET      MTASK[ I ]  = 0 ; t ask number
  SET      MTMPL[ I ]  = 0 ; t empl at e number
  SET      MPART[ I ]  = 0 ; par t  number
  SET      MRAW[ I ]   = 0 ; r aw mat er i al  number
  SET      MRAWN[ I ]  = 0 ; r aw mat er i al  number  ( assembl y)
  SET      MSUBP[ I ]  = 0 ; subpr ocess
  SET      MI NFO[ I ]  = 0 ; i nf or mat i on about  par t
  SET      MFLG[ I ]  = 0 ; empt y buf f er
ENDFOR

FOR      I  = 1 TO 4 ; cl ear  machi ne i nf or mat i on
  SET      MBUSY[ I ]  = 0 ; buf f er  number  of  par t  t hat  machi ne i s wor ki ng on
  SET      MFI N[ I ]   = 0 ; f l ag =1 when machi ne i s f i ni shed
  SET      LASTT[ I ]  = 0 ; l ast  t ask per f or med by machi ne
  SET      FTASK[ I ]  = 0 ; =1 when wai t t i ng f or  machi ne l oadi ng
ENDFOR

SET      FEMP  = 0 ; empt y pal l et  ar r i ved
SET      NEMP  = 0 ; number  of  empt y pal l et s needed
SET      AFLAG = 0 ; send ’ A’  /  ’ D’
SET      ATFLG = 0 ; send ’ a’  ’ t ’  ’ f ’  ’ e’  ’ n’
SET      FI GN  = 0 ; send ’ I ’  ( i gnor e)
SET      FWRK  = 0 ; send ’ W’  ( get t i ng par t  f r om pal l et  t o wor k)
SET      FONP  = 0 ; send ’ O’  ( put t i ng par t  on pal l et )
SET      FNEW  = 0 ; send ’ N’  ( new par t  on buf f er )
SET      LFLAG = 0 ; send ’ L’  ( l oad par t  i nt o machi ne)
SET      UFLAG = 0 ; send ’ U’  ( unl oadi ng par t  f r om machi ne)
SET      CFLAG = 0 ; send ’ C’  ( move t empl at e f r om buf f er  t o buf f er )
SET  MFL   = 0 ; send ’ M’  ’ m’  ( machi ne wor k)
SET      JFLAG = 0 ; send ’ J’  ’ j ’
SET      KFLAG = 0 ; send ’ K’  ’ k’
SET  HFLAG = 0 ; send ’ H’  ( assembl e)
SET      FTMP  = 0 ; send ’ T’  ( need t empl at e)
SET      XFLAG = 0 ; send ’ X’  ’ x’
SET      FPLT  = 0 ; pal l et  ar r i ved
SET      FFI N  = 0 ; f i ni sh f l ag

;  f l ag > 0 i f :
SET      PWF   = 0 ; r obot  moved t empl at e f r om pal l et  t o buf f er
SET      WPF   = 0 ; r obot  moved t empl at e f r om buf f er  t o pal l et
SET      MMF   = 0 ; r obot  moved par t  bet ween machi ne and buf f er
SET      TWF   = 0 ; r obot  moved t empl at e f r om buf f er  t o buf f er

SET      FREL   = 0 ; r el ease f l ag
SET      RTMPL  = 1001 ; def aul t  t empl at e number
SET      RPART  = 0
SET      RRAW   = 0
SET      RRAWN  = 0
SET      PART   = 0
SET      RAW    = 0
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SET      RAWN   = 0
SET      FV     = 0
SET      NWORK  = MAXBF; number  of  f r ee buf f er s
#SET      OUT[ 7]  = 1 ; si gnal  t o cent r al  cont r ol l er
SET      YMA    = 0 ; number  of  machi ne t o pr ocess par t  t aken f r om pal l et
SET      YTMPL  = 0 ; t empl at e t o get  f r om pal l et
SET      CMA    = 0 ; number  of  machi ne t o cont i nue wor k
SET      SBUSY  = 0 ; =1 when r obot  i s busy ( don’ t  st op pal l et s)
SET      MBFR   = 0
SET      ASMBF  = 0 ; can assembl e next  par t
SET      UTASK  = 1 ; can l oadi ng CNC pr ogr am

@ CON
DELAY   40

RUN     MOVEP ; r el ease pal l et
GOSUB   $STRT
RUN     MACHI ; cont i nue r unni ng af t er  r eset  i s f i ni shed
GOSUB   URST

SET      FRST = 1 ; send ’ S’  r eset  o. k.

END

#       <<<<<<  COM  >>>>>>>>

#wai t i ng f or  char act er s t o be r ecei ved on t he r s232
PROGRAM  WAI T1
LABEL    1
WAI T     GCOM[ 1]  = 0 ; af t er  get t i ng one command wai t  f or

;   command t o f i ni sh bei ng execut ed
GETCOM  1, GCOM[ 1] ; get  t he command
I F      PRNT = 1 ; i n DEBUG mode
  PRI NTLN " $ i n : "  GCOM[ 1]
ENDI F
GOTO    1 ; f or  t he next
END

# communi cat e wi t h r s232
PROGRAM  COM1

STOP     WAI T1 ; i f  al r eady r unni ng,  don’ t  r un t wi ce
DELAY    20

SET      GCOM[ 1]  = 0 ; si gnal  t o WAI T1 t o get  next  command
RUN      WAI T1 ; pr ogr am wai t i ng f or  command on r s232

;     f r om t he cent r al  cont r ol l er
LABEL    1
I F       GCOM[ 1]  > 0 ; command has ar r i ved

  I F       GCOM[ 1]  = ’ A’ ; check
    SENCOM   1, ’ B’ ; i f  cent r al  cont r ol l er  r ecei ves t he ’ B’

;   t hen communi cat i on i s o. k.
  ENDI F

  I F       GCOM[ 1]  = ’ C’ ; par t  cont i nues wor k at  same st at i on
; get  i nf or mat i on on par t

    READCOM 1, CMA ; machi ne number
    READCOM 1, CTASK ; t ask number
    READCOM 1, CBFR ; buf f er  number
    I F       MSUBP[ CBFR]  = 0 ; i f  cont i nue i s r ecei ved i mmedi at el y
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    ; af t er  r el ease
      ANDI F    FREL = 1
      SET      FREL = 3 ;  send ’ V’  " r el ease  f i ni shed o. k. "
    ENDI F
    RUN      TOW ; cont i nue t o next  subpr ocess
  ENDI F

  I F       GCOM[ 1]  = ’ E’ ; pal l et  empt y
    I F       NEMP > 0 ; onl y i f  empt y pal l et  i s needed
      RUN      STOPP ; st op t he pal l et  ( i f  not  al r eady st opped)
      SET      FEMP = FEMP + 1 ; f l ag ’ empt y pal l et  her e’
      SET      NEMP = NEMP -  1 ; one of  empt y pal l et s needed came
    ELSE
      SET      FI GN = 1 ; i gnor e i f  empt y pal l et  i s not  needed
    ENDI F
  ENDI F

  I F       GCOM[ 1]  = ’ F’ ; par t  compl et el y f i ni shed
    READCOM  1, MBFR
    SET      FFI N =  3 ; i ndi cat e " par t  wi l l  not  r et ur n t o conveyor "
    RUN      WTOP 8 ; i f  not  ASRS st at i on,  r et ur n t he t empl at e

;  t o conveyor
  ENDI F

  I F       GCOM[ 1]  = ’ K’
    SET      FTMP = 4
  ENDI F

  I F       GCOM[ 1]  = ’ M’ ; par t  t o conveyor
    READCOM  1, MBFR
    RUN      WTOP 8
  ENDI F

  I F       GCOM[ 1]  = ’ N’ ; par t  on pal l et  i s f or  anot her  st at i on
    SET      FI GN = 1 ; i gnor e ( onl y r el ease t he pal l et )
  ENDI F

  I F       GCOM[ 1]  = ’ R’ ; r el ease r aw mat er i al  f or  r equest ed par t
    READCOM 1, RPART ; par t  t o r el ease
    READCOM 1, RRAW ; r aw mat er i al  f or  t hi s par t
    READCOM 1, RRAWN ; r aw mat er i al  number  f or  t hi s par t
    RUN      RELES ; r el ease t he r aw mat er i al  f or  t he par t
  ENDI F

  I F       GCOM[ 1]  = ’ S’ ; r eset
    GOSUB    RESET
  ENDI F

  I F       GCOM[ 1]  = ’ V’
    SET      FTMP = 3
  ENDI F

  I F       GCOM[ 1]  = ’ W’
    READCOM  1, APART
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    GOSUB    ASMB
  ENDI F

  I F       GCOM[ 1]  = ’ Y’ ; par t  on pal l et  f or  t hi s st at i on
    RUN      STOPP ; st op t he pal l et  t o get  t he par t

; get  i nf or mat i on on par t
    READCOM 1, YMA ; machi ne t o wor k wi t h
    READCOM 1, YTASK ; t ask number  t o do
    READCOM 1, YTMPL ; t empl at e number
    READCOM 1, YPART ; par t  number
    READCOM 1, YRAW ; r aw mat er i al
    READCOM 1, YRAWN ; r aw mat er i al  number
    READCOM 1, YSUBP ; cur r ent  subpr ocess
    READCOM 1, YI NFO ; par t  i nf or mat i on
    RUN      PTOW ; get  t empl at e f r om pal l et  and put  on buf f er
  ENDI F

  SET      GCOM[ 1]  = 0 ; r eady f or  next
ENDI F

I F        AFLAG > 0
  I F        AFLAG = 1
    SENCOM    1, ’ A’
  ELSE
    SENCOM    1, ’ D’
  ENDI F
  SET       AFLAG = 0
ENDI F

  I F       ATFLG > 0
    I F       ATFLG = 1
      SENCOM   1, ’ a’
    ENDI F
    I F       ATFLG = 3
      SENCOM   1, ’ t ’
    ENDI F
    I F       ATFLG = 5
      SENCOM   1, ’ f ’
    ENDI F
    I F       ATFLG = 7
      SENCOM   1, ’ n’
    ENDI F
    SET      ATFLG = 0
  ENDI F

I F       CFLAG > 0 ; move par t  bet wi n buf f er s
  I F       CFLAG = 1
    SENCOM  1, ’ C’
    PRLNCOM 1, CBFR1 ; buf f er
    PRLNCOM 1, CBFR2 ; t ar get  buf f er
    PRLNCOM 1, MI NFO[ CBFR2]
  ELSE
    SENCOM  1, ’ c’
  ENDI F
  SET      CFLAG = 0
ENDI F

I F       FFI N = 1 ; f i ni sh wor k
  SENCOM  1, ’ F’
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  PRLNCOM 1, FBFR ; buf f er
  SET      FFI N = 2
ENDI F

I F       HFLAG > 0
  I F       HFLAG = 1
    SENCOM   1, ’ H’
  ELSE
    SENCOM   1, ’ h’
  ENDI F
  SET        HFLAG = 0
ENDI F

I F       FI GN > 0 ; i gnor e
  SENCOM  1, ’ I ’
  PRLNCOM   1, PALET
  RUN      MOVEP ; r el ease t he pal l et
  SET      FI GN = 0
ENDI F

I F      JFLAG > 0
  I F      JFLAG = 1
    SENCOM  1, ’ J’
  ELSE
    SENCOM  1, ’ j ’
  ENDI F
  PRLNCOM   1, JMACH
  SET       JFLAG = 0
ENDI F

I F       KFLAG > 0
  I F       KFLAG = 1
    SENCOM   1, ’ K’
    PRLNCOM  1, KPRT
  ELSE
    SENCOM   1, ’ k’
  ENDI F
  SET        KFLAG = 0
ENDI F

I F       LFLAG > 0 ; l oadi ng par t
  I F       LTASK > 900
    I F     LFLAG = 1
      SENCOM  1, ’ Z’
      PRLNCOM 1, LBFR ; buf f er
    ELSE
      SENCOM  1, ’ z’
    ENDI F
  ELSE
    I F     LFLAG = 1
      SENCOM  1, ’ L’
      PRLNCOM 1, LBFR ; buf f er
    ELSE
      SENCOM  1, ’ l ’
    ENDI F
  ENDI F
  SET      LFLAG = 0
ENDI F
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I F      MFL > 0
  I F      MFL = 1
    SENCOM  1, ’ M’
  ELSE
    SENCOM  1, ’ m’
  ENDI F
  PRLNCOM   1, MMACH
  SET       MFL = 0
ENDI F

I F       FNEW > 0 ; new par t
  SENCOM  1, ’ N’
  PRLNCOM 1, FNEW ; buf f er
  PRLNCOM 1, MTMPL[ FNEW] ; t empl at e
  PRLNCOM 1, MPART[ FNEW] ; par t
  PRLNCOM 1, MRAW[ FNEW] ; r aw
  PRLNCOM 1, MRAWN[ FNEW] ; r aw number
  SET      FNEW = 0
ENDI F

I F       FONP > 0 ; put  par t  on empt y pal l et
  I F       FONP = 1
    SENCOM  1, ’ O’ ;  i nf or mat i on
    PRLNCOM 1, PALET ; pal l et
    PRLNCOM 1, OBFR ; subpr ocess
    PRLNCOM 1, OI NFO ; par t  i nf or mat i on
  ELSE
    SENCOM  1, ’ o’
  ENDI F
  I F       FONP = 5
    RUN      MOVEP ; r el ease t he pal l et
    I F       OSUBP = 0 ; subpr ocess 0 i s t he r el eased par t
      ANDI F    FREL = 1
      SET      FREL = 3 ; send ’ V’  t o cent er  " end of  r el ease"
    ENDI F
    I F       FEMP > 0 ; one empt y pal l et  l oaded and r el eased
      SET      FEMP = FEMP -  1
    ENDI F
    SET      NWORK = NWORK + 1 ; one mor e buf f er  f r ee
  ENDI F
  SET      FONP = 0
ENDI F

I F       FPLT = 1 ; pal l et  ar r i ved
  I F       I N[ 7]  = 0 ; i f  st at i on i s not  wor ki ng
    RUN      MOVEP ;   f r ee t he pal l et
  ELSE
    I F       NEMP = 0 ; i f  st at i on does not  need an empt y pal l et
      ANDI F    NWORK = 0 ;  and no pl aces ar e avai l abl e t o wor k
      ORI F     SBUSY = 1 ;  or  t he r obot  i s busy
      SENCOM   1, ’ P’ ; t hen onl y r epor t  t o cent r al  cont r ol l er
      PRLNCOM   1, PALET
      RUN      MOVEP
    ELSE
      SENCOM  1, ’ Q’ ; ask cent r al  cont r ol l er :  what  i s on pal l et  ?
      PRLNCOM   1, PALET
    ENDI F
  ENDI F
  SET      FPLT = 0 ; pal l et  checked
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ENDI F

I F        FRST = 1 ; af t er  r eset
  SENCOM  1, ’ S’
  SET     FRST = 0
ENDI F

I F        FTMP = 1
  SENCOM  1, ’ T’
  PRLNCOM 1, TPART
  SET     FTMP = 2
ENDI F

I F       UFLAG > 0 ; unl oadi ng par t
  I F       UFLAG = 1
    SENCOM  1, ’ U’
    PRLNCOM 1, UBFR ; buf f er
  ELSE
    SENCOM  1, ’ u’
  ENDI F
  SET      UFLAG = 0
ENDI F

I F       FREL > 1 ; af t er  r ecei vi ng r el ease command
  I F       FREL = 3
    SENCOM  1, ’ V’ ; o. k.
  ELSE
    SENCOM  1, ’ E’ ; mi ssi ng
  ENDI F
  SET      FREL = 0
ENDI F

I F       FWRK > 0 ; af t er  get t i ng par t  f r om pal l et
  I F       FWRK < 10
    I F       FWRK = 1
      SENCOM  1, ’ W’
      PRLNCOM   1, PALET
      PRLNCOM   1, WBFR
    ELSE
      SENCOM  1, ’ w’
    ENDI F
  ELSE
    I F       FWRK = 11
      SENCOM   1, ’ Y’
      PRLNCOM  1, PALET
    ELSE
      SENCOM   1, ’ y’
    ENDI F
  ENDI F
  I F       FWRK = 3
    ORI F     FWRK = 13
    RUN      MOVEP
  ENDI F
  SET      FWRK = 0
ENDI F

I F      XFLAG > 0
  I F      XFLAG = 1
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    SENCOM  1, ’ X’
  ELSE
    SENCOM  1, ’ x’
  ENDI F
  PRLNCOM   1, XMACH
  SET       XFLAG = 0
ENDI F

DELAY    20
SET      OUT[ 7]  = I N[ 7]

GOTO     1
END

#     <<<<   MAI N  >>>>

# put  machi ne number  f or  each buf f er
PROGRAM  I NI TB
DEFI NE   M N I

SET      N = 1
FOR      M = 1 TO 4
  I F       MBMAX[ M]  > 0
    FOR      I  = 1 TO MBMAX[ M]
      SET      BUFMA[ N]  = M
      SET      N = N + 1
      I F       N > 8
        GOTO     99
      ENDI F
    ENDFOR
  ENDI F
ENDFOR

LABEL 99

END

#pr ogr am r uns aut omat i cal l y when ever  t he cont r ol l er  i s t ur ned on
PROGRAM  CI M  / Y

I F       BUFMA[ 1]  = 0
  GOSUB    I NI TB
ENDI F

GOSUB      $STRT ; enabl e r obot  t o wor k

CLRCOM   0 ; cl ear  communi cat i on por t s
@ CON ; cont r ol  on
DELAY    40
GOSUB      CI MP ; at t ach CI M posi t i ons
DELAY    30

STOP     PLTS ; pal l et  t r acki ng
STOP     FI NI S ; machi ne f i ni sh t r acki ng
STOP     COM1 ; communi cat i on wi t h cent r al  cont r ol l er
STOP     MACHI ; l oad and unl oad par t  t o/ f r om machi nes
STOP     ASMB1 ; asseml y pr ogr am
STOP     $REPM ; r epor t  machi ne
STOP     WAI T2 ; com 2 usi ng t o aut ocnc
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RUN      PLTS ; pal l et  t r acki ng
RUN      FI NI S ; machi ne f i ni sh t r acki ng
RUN      COM1 ; communi cat i on wi t h cent r al  cont r ol l er
RUN      MACHI ; l oad and unl oad par t  t o/ f r om machi nes
RUN      ASMB1 ; asseml y pr ogr am
RUN  $REPM ; r epor t  machi ne
I F       ASRS = 0
  RUN  WAI T2 ; com 2 usi ng t o aut ocnc
ENDI F

WAI T     1 = 2 ; HALT,  pr event s pr ogr am f r om bei ng r un t wi ce

END

PROGRAM AUTO
DELAY    40
GOSUB    CI MP ; at t ach CI M posi t i ons
DELAY    30
GOSUB    RESET
DELAY    20
STOP     MACHI
END
#        <<<<<  BFSTAT  >>>>>

PROGRAM  RBFR
DEFI NE   MAXM
DEFI NE   I
DEFI NE   J
DEFI NE   B
DEFI NE   B2
DEFI NE   FB TB

DELAY    30
SET      MAXM = MAXBF /  2

FOR      I  = 1 TO MAXM
  SET      B = I  -  1
  SET      B = B *  2
  SET      B2 = MBUSY[ I ]
  SET      B = B + B2
  PRI NTLN  " MACHI NE "  I
  I F       B2 = 0
    PRI NT    "  EMPTY"
  ELSE
    PRI NT    "  CONTAI NS PART "  MPART[ B]
    PRI NT    "  ,  FROM BUFFER "  B
    PRI NT    "  ,  EXECUTE TASK "  MTASK[ B]
    I F       MFI N[ I ]  > 0
      PRI NT  "  >>> FI NI SHED"
    ENDI F
  ENDI F

  SET        FB = I  -  1 ; buf f er s of  machi ne
  SET        FB = FB *  2
  SET        FB = FB + 1
  SET        TB = FB + 1

  PRI NTLN    "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - "
  PRI NT      " +- - - - - - - +- - - - - - - +- - - - - - - - - - - - - - - +"
  PRI NTLN    "  ! BUFFER!  TEMPL. !  PART  !  RAW   "
  PRI NT      " !  SUBPR. !  I NFO.  !  TASK  !  REM.   ! "
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  PRI NTLN    "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - "
  PRI NT      " +- - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"

  FOR        J = FB TO TB
    PRI NTLN  "  ! "         J " ! "  MTMPL[ J]
    PRI NT    " ! "  MPART[ J]  " ! "  MRAW[ J]
    PRI NT    " ! "  MSUBP[ J]  " ! "  MI NFO[ J]
    PRI NT    " ! "  MTASK[ J]  " ! "
    I F       MFLG[ J]  = 0
      PRI NT   "  EMPTY "
    ENDI F
    I F       MFLG[ J]  = 1
      PRI NT   " WAI TI NG"
    ENDI F
    I F       MFLG[ J]  = 2
      PRI NT   " WORKI NG"
    ENDI F
    I F       MFLG[ J]  = 3
      PRI NT   "  FI NI SH"
    ENDI F
    PRI NT " ! "
  ENDFOR
  PRI NTLN    "  +- - - - - - +- - - - - - - +- - - - - - - +- - - - - - - "
  PRI NT      " +- - - - - - - +- - - - - - - +- - - - - - - +- - - - - - - +"
ENDFOR
I F     PALET > 0
  PRI NTLN " PALLET #"  PALET "  I N STATI ON"
  I F     YMA > 0
    PRI NTLN " CONTAI NS TEMPLATE "  YTMPL
    PRI NT   "  PART "  YPART
    PRI NT   "  RAW MATERI AL "  YRAW
    PRI NT   "  SUBPROCESS "  YSUBP
    PRI NTLN "  FOR MACHI NE "  YMA
    PRI NT   "  TASK "  YTASK
    PRI NT   "  I NFO.  = "  YI NFO
  ENDI F
ENDI F

I F    MMF = 1
  PRI NTLN " ROBOT GETS PART FROM BUFFER"  BFR
ENDI F

I F    MMF = 2
  PRI NTLN " ROBOT LOADS PART TO MACHI NE"  MACH
ENDI F

I F    MMF = 3
  PRI NTLN " ROBOT GETS PART FROM MACHI NE"  MACH
ENDI F

I F    MMF = 4
  PRI NTLN " ROBOT PUTS PART ON BUFFER"  BFR
ENDI F

I F   PWF = 1
  PRI NTLN " ROBOT GETS TEMPLATE FROM PALLET"
ENDI F

I F   PWF = 2
  PRI NTLN " ROBOT PUTS TEMPLATE ON BUFFER"  BFR
ENDI F

I F   TWF = 1
  PRI NTLN " ROBOT GETS TEMPLATE FROM BUFFER"  BFR
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ENDI F

I F   TWF = 2
  PRI NTLN " ROBOT PUTS TEMPLATE ON BUFFER"  BFR
ENDI F

I F   WPF = 1
  PRI NTLN " ROBOT GETS TEMPLATE FROM BUFFER"  BFR
ENDI F

I F   WPF = 2
  PRI NTLN " ROBOT PUTS TEMPLATE ON PALLET"
ENDI F

PRI NTLN     " >"

END

PROGRAM  CBFR
DEFI NE   B BF BT
DEFI NE   C
DEFI NE   M
DEFI NE   MAXM

DELAY    30
SET       MAXM = MAXBF /  2

LABEL     1
PRI NTLN
PRI NTLN   "         +- - - - - - - - - - - - - - - - - - - - - - +"
PRI NTLN   "         !  M -  MACHI NE CHANGES  ! "
PRI NTLN   "         !  B -  BUFFER CHANGES   ! "
PRI NTLN   "         !  S -  STATUS           ! "
PRI NTLN   "         !  X -  EXI T TO ACL      ! "
PRI NTLN   "         +- - - - - - - - - - - - - - - - - - - - - - +"
PRI NTLN   "  COMMAND ( M/ B/ S/ X) : "
GET       C

I F        C = ’ S’
  ORI F    C = ’ s’
  PRI NT   " S"
  GOSUB   RBFR
  PRI NTLN  "  PRESS ANY KEY . . . . "
  GET      C
  GOTO     1
ENDI F

I F        C = ’ M’
  ORI F    C = ’ m’
  PRI NT   " M"
  I F      MAXM > 1
    PRI NTLN  " MACHI NE NUMBER ( 1 - "  MAXM " )  : "
    READ   M
    I F     M > MAXM
      ORI F  M < 0
      PRI NTLN  " ONLY MACHI NE NUMBERS 1 - "  MAXM
      PRI NT     "  ARE ALLOWED"
      GOTO   1
    ENDI F
    I F    M = 0
      GOTO   1
    ENDI F
  ELSE
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    SET   M = 1
  ENDI F
  SET    B = MBUSY[ M]
  I F     B = 0
    PRI NTLN  " MACHI NE I S NOW EMPTY "
    PRI NTLN  " ENTER BUFFER NUMBER ( "
    SET     BF = M -  1
    SET     BF = BF *  2
    SET     BF = BF + 1
    SET     BT = BF + 1
    PRI NT   BF "  - "  BT "  )  : "
    READ   B
    I F    B < BF
      ORI F  B > BT
      PRI NTLN  " ONLY BUFFER NUMBERS " BF "  -  "
      PRI NT    BT "  ARE ALLOWED"
      GOTO   1
    ENDI F
    SET     MBUSY [ M]  = B
    PRI NTLN " Done. "
    PRI NTLN
  ELSE
    I F      MFI N[ M]  > 0
      PRI NTLN " MACHI NE HAS FI NI SHED,  "
      PRI NT   " CAN NOT CHANGE MANUALLY"
      GOTO     1
    ENDI F
    PRI NTLN   " MACHI NE CONTAI NS PART FROM BUFFER "
    PRI NT     B "  AND I S WORKI NG ON I T"
    PRI NTLN   " YOU CAN TAG I T AS FI NI SHED OR EMPTY"
    PRI NTLN   " TAG I T AS FI NI SHED ( Y/ N)  ? ( N) "
    GET       C
    I F        C = ’ Y’
      ORI F    C = ’ y’
      PRI NT   " Y"
      SET     MFI N[ M]  = 1
      PRI NTLN " Done. "
      PRI NTLN
      GOTO    1
    ENDI F
    PRI NTLN   " TAG I T AS EMPTY ( Y/ N)  ? ( N) "
    GET       C
    I F        C = ’ Y’
      ORI F    C = ’ y’
      PRI NT   " Y"
      SET     MBUSY[ M]  = 0
      PRI NTLN " Done. "
      PRI NTLN
    ENDI F
  ENDI F
  SET      C = ’ M’
ENDI F

I F         C = ’ B’
  ORI F     C = ’ b’
  PRI NT   " B"
  PRI NTLN " BUFFER NUMBER ( 1 - "  MAXBF " )  : "
  READ     B
  I F       B > MAXBF
    ORI F   B < 0
    PRI NTLN  " ONLY BUFFER NUMBERS 1 - "  MAXBF
    PRI NT    "  ARE ALLOWED"
    GOTO   1
  ENDI F
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  I F       B = 0
    GOTO   1
  ENDI F

  PRI NTLN  " TEMPLATE VALUE I S "  MTMPL[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW TEMPLATE NUMBER : "
    READ   C
    SET    MTMPL[ B]  = C
  ENDI F

  PRI NTLN  " PART VALUE I S "  MPART[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW PART NUMBER : "
    READ   C
    SET    MPART[ B]  = C
  ENDI F

  PRI NTLN  " RAW MATERI AL VALUE I S "  MRAW[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW RAW MATERI AL NUMBER : "
    READ   C
    SET    MRAW[ B]  = C
  ENDI F

  PRI NTLN  " SUBPROCESS NUMBER I S "  MSUBP[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW SUBPROCESS NUMBER : "
    READ   C
    SET    MSUBP[ B]  = C
  ENDI F

  PRI NTLN  " TASK NUMBER I S "  MTASK[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW TASK NUMBER : "
    READ   C
    SET    MTASK[ B]  = C
  ENDI F

  PRI NTLN  " I NFO.  VALUE I S "  MI NFO[ B]
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
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    PRI NT  " Y"
    PRI NTLN " NEW I NFO.  VALUE : "
    READ   C
    SET    MI NFO[ B]  = C
  ENDI F

  PRI NTLN  " STATUS I S "
  I F       MFLG[ B]  = 0
    PRI NT   "  EMPTY "
  ENDI F
  I F       MFLG[ B]  = 1
    PRI NT   " WAI TI NG"
  ENDI F
  I F       MFLG[ B]  = 2
    PRI NT   " WORKI NG"
  ENDI F
  I F       MFLG[ B]  = 3
    PRI NT   "  FI NI SH"
  ENDI F
  PRI NT    "  CHANGE ( Y/ N)  ? ( N) "
  GET      C
  I F       C = ’ Y’
    ORI F   C = ’ y’
    PRI NT  " Y"
    PRI NTLN " NEW STATUS ( 0: EMPTY, 1: "
    PRI NT   " WAI TI NG, 2: WORKI NG, 3: FI NI SH) : "
    READ   C
    SET    MFLG[ B]  = C
  ENDI F
  
#MFLAG

  SET   C = ’ B’

ENDI F

I F        C = ’ X’
  ORI F    C = ’ x’
  PRI NT   " X"
  GOTO    9
ENDI F

GOTO     1

LABEL    9
PRI NTLN
PRI NTLN  " >"
END
#       <<<<<  SCORDEF  >>>>>

# scor base def i ni t i on
DI MPA  SCORA[ 464]
DI MPB  SCORB[ 464]
#       <<<<<  SCORDEFA  >>>>>

# scor base def i ni t i on ( not  usi ng gr oup B)
DI MPA  SCORA[ 464]
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ASRS Station Program Listing

; * * *  ASRS- ACL ver si on 3. 2 
; * * *  Last  chnaged:  24/ 05/ 92.
; * * *  Updat e by Shmul i k : 7/ 8/ 92
; * * *  Last  updat e : 7/ 9/ 92

; * * *  Not e:  t hese ACL r out i nes f or  t he ASRS shoul d be r un wi t h ASRS. EXE
; * * *  ver si on 2. 30.

#i ncl ude asr s. dmc

DI MPB   SRSP[ 18]  ; The ci r cul ar  poi nt s of  t he ASRS,
;   SRSP[ 1]  f or  posi t i on of  cel l  1,
;   of f set  f or  each cel l  i s 1706. 66 encoder  pul ses.
;   Pr ogr am MKSRS cr eat es al l  posi t i ons ( r el at i ve t o SRSP[ 1] )

; - - -  DI MPA CI M[ 500]

;   CI M[ ]  ( Gr oup A ( Robot )  poi nt s)
;  - - - - - - - - - - - - - - - - - - - - - - - -
;  Pal l et  conveyor :

                ;    9=on pal l et ,  19=above 9
;

                ;  Bar code scanner :
                ;    10=above buf f er 1 i n f r ont  of  scanner
                ;     8=a f ew cent i met er s bel ow poi nt  10
                ;

;  Buf f er s:
;    For  a t empl at e:

                ;      1=on buf f er  1,  11=above 1
;    For  a par t  ( on a t empl at e whi ch i s on t he buf f er ) :
;      Par t s ar e gr ouped i nt o 100 f ami l i es of  10 par t s each
;      Par t s 1- 10,  11- 20,  . . .  ,  991- 1000.  Each f ami l y has
;      2 poi nt s:  one above and one on a t empl at e.  For  par t
;      number  n ( 1<=n<=1000)  t he r el evant  poi nt s ar e:  CI M[ p1]
;      ( above t he t empl at e)  and CI M[ p2]  ( on t he t empl at e) ,
;      wher e p1=201+i nt ( ( n- 1) / 10) ,  p2=p1+100 wher e i nt ( x)  i s
;      t he i nt eger  par t  of  x ( e. g i nt ( 3/ 2) =1,  i nt ( 4/ 5) =0) .
;      f or  exampl e:
;      Par t s 1- 10:
;        p1=201=Above t empl at e,
;        p2=301=On t empl at e;
;      Par t s 11- 20:
;        p1=202=Above t empl at e,
;        p2=302=On t empl at e;
;      et c.
;
;
;  ASRS- Robot :
;   I n t he f ol l owi ng poi nt s t he r i ght  di gi t  i s t he l evel
;   number  ( e. g.  poi nt  82 r ef er s t o l evel  2) .
;    31, 32, 33=asi de ASRS;
;    41, 42, 43=i n f r ont  of  ASRS;
;    51, 52, 53=i nsi de ASRS ABOVE t empl at e;
;    61, 62, 63=i nsi de ASRS ON t empl at e;
;    71, 72, 73=i n f r ont  of  ASRS f or  f eeder ;
;    81, 82, 83=i nsi de of  ASRS f or  f eeder  I N t he f eeder ;
;    91, 92, 93=i nsi de of  ASRS f or  f eeder  ABOVE t he f eeder ;

F-92 System Program Listing ER CIM USER’S MANUAL

ASRS 9303/9502



GLOBAL  SPDB    ; The speed of  t he car ousel  ( Gr oup B speed)
SET     SPDB = 17 ; Def aul t  val ue i s 17

GLOBAL  A       ; Used t o abor t  manual  oper at i ons,  0=Cont i nue,  1=Abor t
GLOBAL  OUTPL   ; Used i n manual  oper at i ons,  1=buf f 1,  2=buf f 2,  
                ;  , 3=conv <- not  used.
GLOBAL  TMP     ; Used i n manual  oper at i ons,  t he # of  par t  or  t empl at e
GLOBAL  GTERR   ; Used i n manual  oper at i ons,  Resul t  of  r et r i eval :
                ;  0=Ok,  1=No par t ,  - 1=No t empl at e f or  t he par t .

DI MG    SRS[ 54]  ; The cont ent s of  each cel l  i n t he ASRS,
;   The cont ent s of  cel l  C i n l evel  L i s SRS[ 18* ( L- 1) +C]
;   Each ent r y i s i n t hi s f or mat  LL+1024* HH
;   LL shoul d sat i sf y 0=<LL=<1000
;   The di f f er ent  obj ect s ar e coded as f ol l ows:
;     Empt y cel l         :  LL=HH=0
;     Empt y t empl at e    :  HH=t empl at e #,  LL=0
;     Unknown           :  HH=100,  LL=0
;     Par t  on a t empl at e:  LL=Par t  I D,  HH=0 ( Or  HH<=1000)
;     Feeder             :  LL=Par t  I D,  HH=2000+f eeder _quant i t y

DI MG    SRSI [ 54]  ;  I ndex f or  sear chi ng i n SRS[ ]  ar r ay

DI MG    TMPTT[ 270]   ; Templ at e t o par t  mat chi ng.  Each l i ne i s made of
    ;   9 number s:  Temp_Num, P1, P2, . . . , P8 whi ch means t hat
    ;  par t  Pi  can f i t  on t empl at e # Temp_Num

DI MG    PRTTM[ 1000]  ; Par t  t o t empl at e mat chi ng
    ;   PRTTM[ i ]  i s t he t empl at e # mat chi ng par t  # i

GLOBAL  NCHNG    ; # of  changes si nce l ast  updat e ( r ead by pr ogr am ’ U’ )
DI MG    CHG1[ 8]   ; CHG1[ ]  & CHG2[ ]  r ecor d t he changes,  CHG1[ i ]  i s t he cel l
DI MG    CHG2[ 8]   ;   number  t hat  was changed,  CHG2[ i ]  i s t he new cont ent .
GLOBAL  LOCK     ;  For  PC check of  l ocki ng ( i . e.  ASRS i s i n use)
GLOBAL  PLOCK    ;  For  ACL sync of  l ocki ng

; - - - GLOBAL RRAW   ;  # of  par t  t o be f et ched ( used i n I SVLD)  * * *
GLOBAL  CELL  ;  # of  cel l  wher e a par t  ’ RRAW’  was f ound on a t empl at e
GLOBAL  FDCEL ;  # of  cel l  wher e a par t  ’ RRAW’  was f ound i n a f eeder
GLOBAL  TCELL ;  # of  cel l  wher e a t empl at e f or  ’ RRAW’  was f ound
; - - - GLOBAL FV    ;  I n use i n pr ogr am I SVLD ( FV=0 not  f ound,  FV<>0 f ound)  * * *
; - - - GLOBAL RTMPL ;  # of  t empl at e t ype * * *

GLOBAL  MCELL ;  # of  cel l  t o be moved f r om or  t o ASRS
GLOBAL  CCONT ;  Cel l  cont ent s i n coded ( SRS[ ] )  f or mat
GLOBAL  BCODE ;  Val ue of  l ast  r ead bar code # on a t empl at e
GLOBAL  OKCOD ;  =1 I f  bar code scanned ok,  =0 ot her wi se.

GLOBAL  MSS ;  St at us of  ASRS f or  PC t r acki ng:
            ;  10=Ret r i eval  of  par t ,  20=Ret r i eval  of  empt y t empl at e,
            ;  30=Par t  can’ t  be r et r i eve,
            ;  40=Templ at e can’ t  be r et r i eve,
            ;  50=St or age of  par t ,
            ;  60=St or age of  empt y t empl at e,
            ;  80=Taki ng par t  f r om buf f er  t o conveyor
            ;  90=Taki ng an empt y t empl at e f r om buf f er  t o coveyor

GLOBAL  MSP  ;  # of  a par t  f or  PC t r acki ng
GLOBAL  MST  ;  # of  t empl at e f or  PC t r acki ng
GLOBAL  MVVP ;  # of  posi t i on t o move t o ( used i n pr ogr am MVV)
GLOBAL  BARC ;  I s bar code scanner  act i ve? ( 0=No,  1=Yes)
GLOBAL  BOK  ;  Does t he bar code mat ch ( 0=No,  1=Yes)
GLOBAL  BTMP ;  Templ at e t ype # f or  bar code mat ch
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SET     LOCK  = 0   ;  I ni t ’ ze f or  1st  l oadi ng
SET     PLOCK = 1   ;     "      "    "      "
SET     ROBOT = 1   ;     "      "    "      "
SET     BARC  = 0   ;     "      "    "      "

; * * * * *  Var i ous out put  r out i nes * * * * *

PROGRAM  LON ;  Tur ns on t he yel l ow l i ght  on t he ASRS

SET     OUT[ 3]  = 1
SET     OUT[ 4]  = 1

END

PROGRAM  LOFF ;  Tur ns of f  t he yel l ow l i ght  on t he ASRS

SET     OUT[ 3]  = 0
SET     OUT[ 4]  = 0

END

PROGRAM  MVSP9 ;  Move t o SRSP[ 9]  wi t h l i ght s on

GOSUB   LON
MOVED   SRSP[ 9]
GOSUB   LOFF

END

  

; * * * * *  Homi ng * * * * *

PROGRAM  STA / Y ;  Homi ng r out i ne

SET      LOCK  = 0
SET      PLOCK = 1
SET      ROBOT = 1
HOME
GOSUB    LON
HOME     7
GOSUB    LOFF
SPEEDB   SPDB
GOSUB  MVSP9

END

PROGRAM  MVV ;  Move t o SRSP[ MVVP]  wi t h l i ght s on

@CON
GOSUB    LON
MOVED    SRSP[ MVVP]
GOSUB    LOFF

END
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PROGRAM  NORET ;  When t he r equest  f or  a r et r i eval  of  a par t  i s not  f ul f i l l ed
SET     OUT[ 16]  = 1
DELAY   400
SET     OUT[ 16]  = 0
END

PROGRAM  NOCOD ;  When t he bar code # on a t empl at e i s not  cor r ect

DEFI NE  I
FOR     I  = 1 TO 20
  SET     OUT[ 15]  = 1
  DELAY   10
  SET     OUT[ 15]  = 0
  DELAY   10
ENDFOR

END

PROGRAM  SRSI I  ;  Cr eat es ar r ay SRSI [ ]  ( I ndex f or  SRS[ ] )
              ;  Thi s wi l l  cont r ol  t he or der  at  whi ch t he cel l s ar e
              ;  sear ched.
;  Thi s specf i c ar r angement  f i r st  sear ches t he 1st  and 2nd f l oor s
;  and t hen t he 3r d f l 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   SRSI [ 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]  = 33
SET   SRSI [ 25]  = 3
SET   SRSI [ 26]  = 21

SET   SRSI [ 27]  = 16
SET   SRSI [ 28]  = 34

SET   SRSI [ 29]  = 2
SET   SRSI [ 30]  = 20

SET   SRSI [ 31]  = 17
SET   SRSI [ 32]  = 35

SET   SRSI [ 33]  = 1
SET   SRSI [ 34]  = 19

SET   SRSI [ 35]  = 18
SET   SRSI [ 36]  = 36

SET   SRSI [ 37]  = 45
SET   SRSI [ 38]  = 46
SET   SRSI [ 39]  = 44
SET   SRSI [ 40]  = 47
SET   SRSI [ 41]  = 43
SET   SRSI [ 42]  = 48
SET   SRSI [ 43]  = 42
SET   SRSI [ 44]  = 49
SET   SRSI [ 45]  = 41
SET   SRSI [ 46]  = 50
SET   SRSI [ 47]  = 40
SET   SRSI [ 48]  = 51
SET   SRSI [ 49]  = 39
SET   SRSI [ 50]  = 52
SET   SRSI [ 51]  = 38
SET   SRSI [ 52]  = 53
SET   SRSI [ 53]  = 37
SET   SRSI [ 54]  = 54

END

; * * * * *  ’ Low l evel ’  Bar code r out i nes * * * * *

PROGRAM  LSON ;  Send t he scanner  command t o st ar t  scanni ng,

DEFI NE   I ; Shoul d be r un at  a hi gh pr i or i t y f or  t i mi ng r easons.
FOR      I  = 1 TO 2 ;  The sequence 2, 83, . . . , 8 i s sent  t wi ce
  DELAY    15 ;    t o be on t he saf e si de
  SENCOM   2, 2
  DELAY    5
  SENCOM   2, 83
  DELAY    5
  SENCOM   2, 84
  DELAY    5
  SENCOM   2, 73
  DELAY    5
  SENCOM   2, 69
  DELAY    5
  SENCOM   2, 3
  DELAY    5
  SENCOM   2, 8
  DELAY    30
ENDFOR
END  
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PROGRAM  LSOFF ;  Send t he scanner  command t o st op scanni ng

DEFI NE   I
CLRCOM   2
FOR      I  = 1 TO 5 ;  The ASCI I - ESC char  i s sent  5 t i mes
  SENCOM   2, 27 ;  t o be on t he saf e si de
  DELAY    20
ENDFOR

END

PROGRAM  RBCOD ;  Read t he bar code f r om scanner

DEFI NE   I  M X
CLRCOM   2
GOSUB    LSON ;  St ar t  t he scanner
SET      M = 100000
SET      I  = 1
SET      BCODE = 0
SET      OKCOD = 0

LABEL    1
GETCOM   2, X
I F       X >= 48
  ANDI F    X <= 57 ;  I gnor e non- di gi t  char act er s
  SET      X     = X -  48
  SET      X     = X *  M
  SET      BCODE = BCODE + X
  SET      M     = M /  10
  I F       I  < 6
    SET      I  = I  + 1
    GOTO     1
  ELSE
    SET      OKCOD = 1
    GOTO     2
  ENDI F
ENDI F
GOTO 1

LABEL 2
RUN LSOFF

END

; * * * * *  PC <- > Cont r ol l er  pr ogr ams * * * * *

PROGRAM  PUTSR      ;  Send SRS[ ]  ar r ay t o t he PC

DEFI NE  I
GET     I
PRI NTLN " t d1"
PRI NTLN

FOR     I  = 1 TO 54
  PRI NTLN  SRS[ I ]
ENDFOR

PRI NTLN " et 1"
PRI NTLN
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SET       NCHNG = 0

END

PROGRAM  GETSR     ;  Get  SRS[ ]  ar r ay f r om PC

DEFI NE  I
GET     I
PRI NTLN " r s3"
PRI NTLN

FOR     I  = 1 TO 54
  READ    SRS[ I ]
ENDFOR

PRI NTLN    " ek3"
PRI NTLN

END

PROGRAM  GETTP     ;  Get  TMPTT[ ]  ar r ay f r om PC ( and bui l d PRTTM[ ]  ar r ay)

DEFI NE  I  J K P
DEFI NE  T

GET     I
PRI NTLN " r d2"
PRI NTLN

FOR     I  = 1 TO 270
  READ    TMPTT[ I ]
ENDFOR

FOR      I  = 1 TO 1000
  SET PRTTM[ I ]  = 0
ENDFOR

PRI NTLN  " er 2"
PRI NTLN
SET      K = 1     ;  Bui l d PRTTM t abl e
FOR      I  = 1 TO 30
  SET      T = TMPTT[ K]
  SET      K = K + 1
  FOR      J = 1 TO 8
    SET      P = TMPTT[ K]
    SET      K = K + 1
    I F       P > 0
    ANDI F    P <= 1000
      SET      PRTTM[ P]  = T
    ENDI F
  ENDFOR
ENDFOR

END

PROGRAM  PUTTP ;  Send TMPTT[ ]  ar r ay t o t he PC

DEFI NE  I  J K
GET     I
PRI NTLN " t d2"
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PRI NTLN

SET      K = 1
FOR      I  = 1 TO 30
  FOR    J = 1 TO 9
    PRI NT  TMPTT[ K]
    SET    K = K + 1
  ENDFOR
  PRI NTLN
ENDFOR
PRI NT      " et 2"
PRI NTLN

END

PROGRAM   U ;  PC cal l s t hi s pr ogr am t o get  t he changes i n t he ASRS

DEFI NE   I
GET      I
PRI NTLN  " t "

I F       LOCK = 1
  SET      I  = NCHNG + MSS
  SET      I  = 0 -  I
  PRI NTLN  I
  PRI NTLN  MSP
  PRI NTLN  MST
ELSE
  PRI NTLN  NCHNG
ENDI F

I F        NCHNG >=1
  ANDI F     NCHNG <=8
  FOR       I  = 1 TO NCHNG
    PRI NTLN   CHG1[ I ]  CHG2[ I ]
  ENDFOR
  PRI NTLN " e"
ENDI F

PRI NTLN

END

; * * * * *  Move Robot  & ASRS r out i nes * * * * *

PROGRAM  TTOBF ;  Take a t empl at e f r om ASRS t o buf f er  1 ( physi cal )

DEFI NE   L C X LV ;  I f  bar code i s act i ve t hen BTMP=Templ at e t ype # t o check
DEFI NE   TT

SET      X = MCELL -  1
SET      L = X /  18
SET      L = L + 1
SET      C = X MOD 18
SET      C = C + 1

STOP     MVSP9
CLRBUF   7
GOSUB    LON

MOVE     SRSP[ C]
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SET      LV = L + 30
MOVED    CI M[ LV]
SET      LV = L + 40
MOVED    CI M[ LV]
OPEN
MOVED    SRSP[ C]
GOSUB    LOFF

SET      LV = L + 50
MOVELD   CI M[ LV]
SPEEDA   10
SET      LV = L + 60
MOVED    CI M[ LV]
CLOSE
SET      NCHNG = NCHNG + 1
I F       NCHNG <= 8
  SET      CHG1[ NCHNG]  = MCELL
  SET      CHG2[ NCHNG]  = 0
ENDI F

SET      SRS[ MCELL]  = 0
SET      LV = L + 50
MOVED    CI M[ LV]
SPEEDA   50
SET      LV = L + 40
MOVELD   CI M[ LV]    
SET      LV = L + 30
MOVED    CI M[ LV]
. sendat f   9
I F       FDCEL > 0
  SET      C = FDCEL -  1
  SET      C = C MOD 18
  SET      C = C + 1
  GOSUB    LON
  MOVE     SRSP[ C]
ENDI F

I F       BARC = 1 ;  Bar code i s act i ve
  RUN      RBCOD
  MOVED    CI M[ 8]
  MOVED    CI M[ 10]
  DELAY    100
  I F       OKCOD = 1
    GOTO     1
  ENDI F
  DELAY    200
  LABEL    1
  STOP     RBCOD
  RUN      LSOFF
  SET      BOK = 0
  I F       OKCOD = 1
    SET      TT = BCODE /  10000
    I F       TT = BTMP
      SET      BOK = 1
    ENDI F
  ENDI F
  I F        BOK = 0
    GOTO      99
  ENDI F
ENDI F

MOVED    CI M[ 11]
SPEEDA   20
MOVELD   CI M[ 1]
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OPEN
MOVELD   CI M[ 11]
SPEEDA   50

LABEL 99

END

PROGRAM  FTOBF ;  Take a par t  f r om a f eeder  t o buf f er  1 ( physi cal )

DEFI NE   L C X LV
DEFI NE   A1 A2 P

SET      X  = MCELL -  1
SET      L  = X /  18
SET      L  = L + 1
SET      C  = X MOD 18
SET      C  = C + 1
SET      LV = 70 + L
. sendat f   5

MOVED    CI M[ LV]
OPEN
GOSUB    LON
MOVED    SRSP[ C]
GOSUB    LOFF
SPEEDA   10
SET      LV = 80 + L
MOVELD   CI M[ LV]
CLOSE
SET      NCHNG = NCHNG + 1
SET      X = SRS[ MCELL]  -  1024 ;  Adj ust i ng t he quant i t y
I F       NCHNG <= 8
  SET      CHG1[ NCHNG]  = MCELL
  SET      CHG2[ NCHNG]  = X
ENDI F

SET       SRS[ MCELL]  = X
SET       LV = 90 + L
MOVELD    CI M[ LV]
SET       LV = 70 + L
MOVELD    CI M[ LV]   
SPEEDA    50
. sendat f  9
SET       P = SRS[ MCELL]
SET       P = P MOD 1024
SET       A1 = P -  1
SET       A1 = A1 /  10
SET       A1 = A1 + 201
SET       A2 = A1 + 100
MOVED     CI M[ A1]
SPEEDA    20
MOVELD    CI M[ A2]
OPEN
SPEEDA    50
MOVELD    CI M[ A1]
. sendnf

END
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PROGRAM  CVTOT ;  Take a t empl at e i nt o ASRS ( physi cal ) ,

DEFI NE   L C  ;  I f  BARC=1 t hen check t he bar code.
DEFI NE   X LV TTN
SET      X = MCELL -  1
SET      L = X /  18
SET      L = L + 1
SET      C = X MOD 18
SET      C = C + 1
STOP     MVSP9
CLRBUF   7

GOSUB    LON
MOVE     SRSP[ C]

I F       BARC = 1 ;  I f  bar code i s act i ve
  RUN    RBCOD
  MOVED  CI M[ 8]
  MOVED  CI M[ 10]
  DELAY  100
  I F     OKCOD = 1
    GOTO   1
  ENDI F
  DELAY  200
  LABEL  1
  STOP   RBCOD
  RUN    LSOFF
  I F     OKCOD = 1
    SET    TTN = BCODE /  10000
    I F     TTN <> YTMPL ;  Bar code<>I nf or mat i on
      RUN    NOCOD
      SET    CCONT = 100 *  1024 ;  Unknown t empl at e
    ENDI F
  ELSE ;  No bar code decode
    RUN    NOCOD
    SET    CCONT = 100 *  1024;  Unknown t empl at e
  ENDI F
ENDI F

SET      LV = 30 + L
MOVED    CI M[ LV]
SET      LV = 40 + L
MOVED    CI M[ LV]
MOVED    SRSP[ C]
GOSUB    LOFF
SET      LV = 50 + L
MOVELD   CI M[ LV]
SPEEDA   10
SET      LV = 60 + L
MOVED    CI M[ LV]
OPEN

SET      NCHNG = NCHNG + 1
I F       NCHNG <= 8
  SET      CHG1[ NCHNG]  = MCELL
  SET      CHG2[ NCHNG]  = CCONT
ENDI F
SET      SRS[ MCELL]  = CCONT
SET      LV = 50 + L
MOVED    CI M[ LV]
SPEEDA   50
SET      LV = 40 + L
MOVED    CI M[ LV]
SET      LV = 30 + L
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MOVED    CI M[ LV]

END

PROGRAM  FROMP / Y  ;  Takes a t empl at e f r om t he pal l et

OPEN
MOVED    CI M[ 19]
SPEEDA   20
MOVELD   CI M[ 9]
CLOSE
SPEEDA   30
MOVELD   CI M[ 19]
SPEEDA   50

END

PROGRAM  FROMB / Y ;  Takes a t empl at e f r om buf f er  1

DEFI NE   X
PEND     X FROM PLOCK
SET      LOCK = 1
I F       MPART[ 1]  > 0
  SET      MSS = 80
  SET      MSP = MRAW[ 1]  ;  The r aw par t  # i s needed
ELSE
  I F       MPART[ 1]  = 0
    SET      MSS = 90
    SET      MSP = - MRAW[ 1]
    I F       MSP <= 1000   
      ANDI F    MSP >= 1
      SET      MST = PRTTM[ MSP]
    ELSE
      SET      MST = 0
    ENDI F
  ENDI F
ENDI F
    
SPEEDA     50
MOVED      CI M[ 11]
OPEN
SPEEDA     25
MOVELD     CI M[ 1]
CLOSE
MOVELD     CI M[ 11]
SPEEDA     50

END

PROGRAM  TOPLT / Y  ; Takes a t empl at e t o t he pal l et  conveyor

MOVED     CI M[ 19]
SPEEDA    20
MOVELD    CI M[ 9]
OPEN
MOVELD    CI M[ 19]
SPEEDA    50
SET       LOCK = 0
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POST      1 TO PLOCK

END

PROGRAM MOVEP / N
  ;  Rel ease t he pal l et  ( Dummy def i ni t i on)
END

; * * * * *  St or e/ Ret r i eve r out i nes * * * * *

PROGRAM  I SVLD ;  Fet ch a par t  ( par t  I D=RRAW)  wi t h a t empl at e t o buf f er  1

DEFI NE   I  L T I RAW
DEFI NE   J P1 T1 FD
DEFI NE   MS MP MT

PEND     I  FROM PLOCK
PEND     I  FROM ROBOT
SET      LOCK = 1
SET      SBUSY = 1

I F       RRAW > 0
  SET      MSS = 10 ;  Par t  r et r i eval  oper at i on
  SET      MSP = RRAW
ELSE
  I F       RRAW < 0
    SET      MSS = 20 ;  Empt y t empl at e r et r i eval  oper at i on
    SET      MSP = - RRAW
    I F       MSP >= 1
      ANDI F    MSP <= 1000
      SET      MST  = PRTTM[ MSP]
    ELSE
      SET      MST = 0
    ENDI F
  ENDI F
ENDI F

I F       SRSI [ 1] =0
  GOSUB    SRSI I
ENDI F

SET      FV = 0

I F       RRAW < 0  ;  Request  t o r el ease an empt y t empl at e
  SET      I RAW = - RRAW
  I F       I RAW <= 1000
    SET      RTMPL = PRTTM[ I RAW]
    FOR      J = 1 TO 54
      SET      I  = SRSI [ J]
      SET      T = SRS[ I ]
      I F       T >= 1024
        SET      P1 = T MOD 1024
        I F       P1 = 0
          SET      T1 = T /  1024
          I F       T1 = RTMPL
            SET      MCELL = I
            SET      BTMP  = RTMPL     ;  Templ at e t ype #
            . sendat f   3
            GOSUB    TTOBF ;  Take t he empt y t empl at e t o buf f er  1

;     af t er  bar code
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            . sendnt 1
            I F        BARC = 1 ;  Bar code act i ve
              I F      BOK = 1
                SET     FV = 1
                GOTO    99
              ELSE ;  Bar code<>I nf or mat i on
                RUN     NOCOD
                SET     CCONT = 100* 1024 ;  Mar k as unknown
                SET     BARC = 0         ;  Don’ t  r e- r ead t he bar code
                GOSUB   CVTOT      ;  Rest or e i nt o ASRS
                SET     BARC = 1
              ENDI F
            ELSE ;  Bar code not  act i ve
              SET       FV = 1
              GOTO      99
            ENDI F
          ENDI F
        ENDI F
      ENDI F
    ENDFOR
  ENDI F
  GOTO     99
ENDI F

I F      RRAW >= 1  ;  Request  t o r el ease a par t  ( on a t empl at e)
  ANDI F   RRAW <= 1000
  SET     RTMPL = PRTTM[ RRAW]
  I F      RTMPL = 0
    SET     RTMPL = 1001
  ENDI F
  SET     FDCEL = 0
  ;  Fi r st  t r y t o f i nd a par t  on t empl at e ( not  f r om a f eeder )
  FOR     J = 1 TO 54
    SET     I  = SRSI [ J]
    SET     T = SRS[ I ]
    I F      T > 0
      SET     P1 = T MOD 1024
      SET     T1 = T /  1024
      I F      P1 = RRAW
        I F      T1 <= 1000 ;  A par t  on t empl at e
          SET     MCELL = I
          SET     BTMP  = RTMPL
          . sendat f  1
          GOSUB   TTOBF
          . sendna
          I F      BARC = 1 ;  Bar code act i ve
            I F      BOK = 1
              SET     FV = 1
              GOTO    99
            ELSE ;  Bar code<>I nf or mat i on
              RUN     NOCOD
              SET     CCONT = 100 *  1024 ;  Mar k as unknown
              SET     BARC = 0         ;  Don’ t  r e- r ead t he bar code
              GOSUB   CVTOT        ;  Rest or e i nt o ASRS
              SET     BARC = 1
            ENDI F
          ELSE ;  Bar code not  act i ve
            SET      FV = 1
            GOTO     99
          ENDI F
        ELSE ;  A f eeder
          I F      FDCEL = 0   ;  A f eeder  wasn’ t  f ound yet
            I F      T1 > 2000 ;  Not  en empt y f eeder
              SET     FDCEL = I
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            ENDI F
          ENDI F
        ENDI F
      ENDI F
    ENDI F
  ENDFOR

 ;  I f  we ar e her e t hen t he par t  r equest ed can’ t  be f ound on a t empl at e.
 ;  I f  a f eeder  was f ound ( FDCEL>0)  t hen f i nd an empt y t empl at e,
 ;  r et r i eve i t  and t hen r et r i eve t he par t  f r om t he f eeder .

  I F       FDCEL > 0 ;  A f eeder  was f ound
    ;  Fi nd an empt y t empl at e
    FOR      J = 1 TO 54
      SET      I  = SRSI [ J]
      SET      T = SRS[ I ]
      I F       T >= 1024
        SET      P1 = T MOD 1024
        I F       P1 = 0
          SET      T1 = T /  1024
          I F       T1 = RTMPL
            SET      MCELL = I
            SET      BTMP  = RTMPL ;  Templ at e t ype #
            . sendat f  3
            GOSUB    TTOBF ;  Take t he empt y t empl at e t o buf f er  1 af t er  bar code
            . sendnt 2
            I F       BARC = 1 ;  Bar code act i ve
              I F       BOK = 1
                GOTO     11
              ELSE ;  Bar code<>I nf or mat i on
                RUN      NOCOD
                SET      CCONT = 100 *  1024 ;  Mar k as unknown
                SET      BARC = 0           ;  Don’ t  r e- r ead t he bar code
                GOSUB    CVTOT              ;  Rest or e i nt o ASRS
                SET      BARC = 1
              ENDI F
            ELSE  ;  Bar code not  act i ve
              GOTO       11
            ENDI F
          ENDI F
        ENDI F
      ENDI F
    ENDFOR
  ENDI F
ENDI F
GOTO     99

LABEL    11
SET      SBUSY = 0
;  Ret r i eve t he par t  f r om t he f eeder
SET      MS = MSS ;  Save MS? var i abl es
SET      MP = MSP
SET      MT = MST
POST     1 TO ROBOT   ;  Robot  can be r el eased f or  PTOW pr ogr am
DELAY    50
PEND     I  FROM ROBOT
SET      SBUSY = 1
SET      MSS   = MS ;  Rest or e MS? var i abl es
SET      MSP   = MP
SET      MST   = MT
SET      MCELL = FDCEL
GOSUB    FTOBF ;  Take t he par t  f r om t he f eeder  t o a buf f er  1
SET      FV = 1
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LABEL    99
I F       FV = 0
  RUN      NORET
  I F       MSS = 10
    SET      MSS = 30
    DELAY    700
  ELSE
    I F     MSS = 20
      SET    MSS = 40
      DELAY  700
    ENDI F
  ENDI F
ENDI F

SET      LOCK = 0
SET      SBUSY = 0
POST     1 TO ROBOT
POST     1 TO PLOCK
RUN      MVSP9

END

PROGRAM  PTOW ;  Take a t empl at e f r om above a pal l et  i nt o ASRS ( l ogi cal )

DEFI NE   J F K
PEND     K FROM ROBOT
SET      SBUSY = 1

SET      LOCK = 1
I F       YPART > 0
  SET      MSS = 50
  SET      MSP = YPART
ELSE
  I F       YPART = 0
    SET    MSS = 60
    SET    MST = YTMPL
  ENDI F
ENDI F
I F       SRSI [ 1]  = 0
  GOSUB    SRSI I
ENDI F
SET      F = 0
FOR      J = 1 TO 54
  SET      K = SRSI [ J]
  I F       SRS[ K]  = 0
    SET      F = 1     ;  An empt y pl ace was f ound
    GOTO     1
  ENDI F
ENDFOR

LABEL    1
I F       F = 0 ;  ASRS i s f ul l
  SET      FI GN = 1
  I F       PLOCK <> 0
    SET      LOCK = 0
  ENDI F
  SET      SBUSY = 0
  POST     1 TO ROBOT
ELSE
  . sendy    11
  GOSUB    FROMP   ;  Take a t empl at e f r om above t he pal l et
  . sendy    13
  I F       YPART = 0

ER CIM USER’S MANUAL System Program Listing F-107
9303/9502 ASRS



    SET      CCONT = YTMPL *  1024
  ELSE
    SET      CCONT = YPART
  ENDI F
  SET      MPART[ 2]  = YPART
  SET      MRAW[ 2]   = YRAW
  SET      MSUBP[ 2]  = YSUBP
  SET      YMA   = 0
  SET      YTASK = 0
  SET      YPART = 0
  SET      YRAW  = 0  
  SET      YSUBP = 0
  SET      YI NFO = 0
  SET      WBFR  = 2
;   SET    FWRK = 1
  SET      MCELL = K
  GOSUB    CVTOT ;  Take t he t empl at e f r om above t he conveyor  t o t he ASRS
  SET      YTMPL = 0
  I F       PLOCK <> 0
    SET      LOCK = 0
    RUN      MVSP9
  ENDI F
  . sendy 15
  SET        SBUSY = 0
  POST       1 TO ROBOT
;   QPOST      2 TO QFI N; r emoved by Shmul i k at  20/ 10/ 92
ENDI F

END

; * * * * *  PC <- > Cont r ol l er  sync r out i nes * * * * *

PROGRAM  WCA  ;  PC wai t  t o change ASRS cont ent s

DEFI NE   V1
SET      LOCK = 1 ;  Assume ot her  pr ocesses ar e r unni ng ( i . e.  I SVLD or  PTOW)
I F       PLOCK <> 0
  ANDI F    ROBOT <> 0
  PEND     V1 FROM PLOCK
  PEND     V1 FROM ROBOT
  SET      LOCK = 0
ENDI F
END

PROGRAM  FCA  ;  When PC has f i ni shed updat i ng
POST     1 TO ROBOT
POST     1 TO PLOCK
END

; * * * * *  Manual  St or e/ Ret r i eve r out i nes

PROGRAM  STRP ;  For war d def i ni t i on
END

PROGRAM  RETP ;  For war d def i ni t i on
END

PROGRAM  TESTB ;  For war d def i ni t i on
END
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PROGRAM  XSTRP ;  Used t o abor t  pr ogr am STRP

DEFI NE   SBARC
SET      SBARC = BARC

LABEL     1
I F        A = 0
  GOTO      1
ELSE
  STOP      STRP
  CLRBUF
  GOSUB     LOFF
  STOP      RBCOD
  GOSUB     LSOFF
  SET       LOCK = 0
  SET       BARC = SBARC
  POST      1 TO ROBOT
  POST      1 TO PLOCK
  STOP      XSTRP
ENDI F

END

PROGRAM   XRETP ;  Used t o abor t  pr ogr am RETP

DEFI NE    SBARC
SET       SBARC = BARC

LABEL     1
I F        A = 0
  GOTO      1
ELSE
  STOP      RETP
  CLRBUF
  GOSUB     LOFF
  SET       LOCK = 0
  STOP      RBCOD
  GOSUB     LSOFF
  SET       BARC = SBARC
  POST      1 TO ROBOT
  POST      1 TO PLOCK
  STOP      XRETP
ENDI F

END

PROGRAM   XTSTB ;  Used t o abor t  pr ogr am TESTB

LABEL     1
I F        A = 0
  GOTO      1
ELSE
  STOP     TESTB
  STOP     RBCOD
  CLRBUF
  GOSUB    LSOFF
  SET      LOCK = 0
  SPEEDA   50
  POST     1 TO ROBOT
  POST     1 TO PLOCK
  STOP      XTSTB
ENDI F
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END

PROGRAM   STRP / Y
           ;  Manual  st or age of  par t / t empl at e # TMP
DEFI NE   K L C LV
DEFI NE   I  J TTN BTTN

GET      I
I F       SRSI [ 1]  = 0
  GOSUB    SRSI I
ENDI F

SET      L = 0
FOR      J = 1 TO 54
  SET      K = SRSI [ J]
  I F       SRS[ K]  = 0
     SET     L = 99
     GOTO    1
  ENDI F
ENDFOR

LABEL    1
I F       L = 0
  PRI NTLN  " np"
  PRI NTLN
ELSE
  PRI NTLN  " pt "
  PRI NTLN
  PEND     I  FROM PLOCK
  PEND     I  FROM ROBOT
  SET      LOCK = 1
  SET      A = 0
  RUN      XSTRP
  OPEN
  MOVED    CI M[ 11]
  SPEEDA   20
  MOVELD   CI M[ 1]
  CLOSE
  MOVELD   CI M[ 11]
  I F       BARC = 1 ;  I f  bar code i s act i ve
    RUN      RBCOD
    I F       TMP >= 1  ;  Request  t o r el ease a par t  ( on a t empl at e)
      ANDI F    TMP <= 1000
      SET      TTN = PRTTM[ TMP]
      I F       TTN = 0
        SET      TTN = 1001
      ENDI F
    ELSE
      SET      TTN = TMP /  1024
    ENDI F
    MOVED    CI M[ 8]
    MOVED    CI M[ 10]
    DELAY    100
    STOP     RBCOD
    RUN      LSOFF
    I F       OKCOD=1
      SET      BTTN = BCODE/ 10000
      I F       BTTN <> TTN  ;  Bar code<>I nf or mat i on
        RUN      NOCOD
        SET      TMP = 100 *  1024 ;  Unknown t empl at e
      ENDI F
    ELSE ;  No bar code decode
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      RUN    NOCOD
      SET    TMP = 100 *  1024 ;  Unknown t empl at e
    ENDI F
  ENDI F
  SPEEDA     50
  SET        K = K -  1
  SET        L = K /  18
  SET        L = L + 1
  SET        C = K MOD 18
  SET        C = C + 1
  SET        K = K + 1
  GOSUB      LON
  MOVE       SRSP[ C]
  SET        LV = 30 + L
  MOVED      CI M[ LV]
  MOVED      SRSP[ C]
  GOSUB      LOFF
  SET        LV = 40 + L
  MOVED      CI M[ LV]
  SPEEDA     10
  SET        LV = 50 + L
  MOVELD     CI M[ LV]
  SET        LV = 60 + L
  MOVED      CI M[ LV]
  OPEN
  SET       SRS[ K]  = TMP
  SET       NCHNG = NCHNG + 1
  I F        NCHNG <= 8
    SET       CHG1[ NCHNG]  = K
    SET       CHG2[ NCHNG]  = TMP
  ENDI F
  SET       LV = 50 + L
  MOVED     CI M[ LV]
  SET       LV=40+L
  MOVELD    CI M[ LV]
  SPEEDA    50
  SET       LV = 30 + L
  MOVED     CI M[ LV]
  STOP      XSTRP
  SET       LOCK = 0
  POST      1 TO ROBOT
  POST      1 TO PLOCK
  RUN       MVSP9
  PRI NT      " f s"
  PRI NTLN
ENDI F

END

PROGRAM   RETP / Y
            ;  Manual  r et r i eval  of  par t / t empl at e # TMP
DEFI NE   I  T
DEFI NE   J K
DEFI NE   P1
DEFI NE   T1
DEFI NE   FD TTN BTTN
DEFI NE   TMPP FVV

SET      GTERR = 0
GET      I
PRI NTLN  " gt "
PRI NTLN

PEND    I  FROM PLOCK
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PEND    I  FROM ROBOT
SET     LOCK = 1
SET     A = 0
RUN     XRETP

I F      SRSI [ 1]  = 0
  GOSUB   SRSI I
ENDI F

SET    FDCEL = 0
SET    TCELL = 0
SET    FVV   = 0

I F     TMP > 1000  ;  Request  t o r el ease an empt y t empl at e
  FOR    J = 1 TO 54
    SET    I  = SRSI [ J]
    SET    T = SRS[ I ]
    I F     T = TMP
      SET    MCELL = I
      SET    BTMP  = T /  1024  ;  Templ at e t ype #
      GOSUB  TTOBF ;  Take t he empt y t empl at e t o buf f er  1 af t er  bar code
      I F     BARC = 1   ;  Bar code act i ve
        I F     BOK = 1
          SET    FVV = 1
          GOTO   99
        ELSE ;  Bar code<>I nf or mat i on
          RUN    NOCOD
          SET    CCONT = 100 *  1024 ;  Mar k as unknown
          SET    BARC  = 0         ;  Don’ t  r e- r ead t he bar code
          GOSUB  CVTOT        ;  Rest or e i nt o ASRS
          SET    BARC = 1
        ENDI F
      ELSE ;  Bar code not  act i ve
        SET      FVV = 1
        GOTO     99
      ENDI F
    ENDI F
  ENDFOR
  SET     GTERR = 1
  GOTO    99
ENDI F

I F      TMP >=1  ;  Request  t o r el ease a par t  ( on a t empl at e)
  ANDI F   TMP <= 1000
  SET     TTN = PRTTM[ TMP]
  I F      TTN = 0
    SET     TTN = 1001
  ENDI F
  ;  Fi r st  t r y t o f i nd a par t  on t empl at e ( not  f r om a f eeder )
  FOR     J = 1 TO 54
    SET     I  = SRSI [ J]
    SET     T = SRS[ I ]
     I F       T > 0
      SET     P1 = T MOD 1024
      SET     T1 = T /  1024
      I F      P1 = TMP
        I F      T1 <= 1000 ;  A par t  on t empl at e
          SET     MCELL = I
          SET     BTMP = TTN
          GOSUB   TTOBF
          I F      BARC = 1 ;  Bar code act i ve
            I F      BOK = 1
              SET     FVV = 1
              GOTO    99
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            ELSE ;  Bar code<>I nf or mat i on
              RUN     NOCOD
              SET     CCONT = 100 *  1024 ;  Mar k as unknown
              SET     BARC = 0         ;  Don’ t  r e- r ead t he bar code
              GOSUB   CVTOT        ;  Rest or e i nt o ASRS
              SET     BARC=1
            ENDI F
          ELSE ;  Bar code not  act i ve
            SET     FVV=1
            GOTO    99
          ENDI F
        ELSE ;  A f eeder
          I F      FDCEL = 0   ;  A f eeder  wasn’ t  f ound yet
            I F      T1 > 2000 ;  Not  en empt y f eeder
              SET     FDCEL = I
            ENDI F
          ENDI F
        ENDI F
      ENDI F
    ENDI F
  ENDFOR

  ;  I f  we ar e her e t hen t he par t  r equest ed can’ t  be f ound on a t empl at e.
  ;  I f  a f eeder  was f ound ( FDCEL>0)  t hen f i nd an empt y t empl at e,
  ;  r et r i eve i t  and t hen r et r i eve t he par t  f r om t he f eeder .

  I F       FDCEL > 0 ;  A f eeder  was f ound
    ;  Fi nd an empt y t empl at e
    FOR      J = 1 TO 54
      SET      I  = SRSI [ J]
      SET      T = SRS[ I ]
      I F       T >= 1024
        SET      P1 = T MOD 1024
        I F       P1 = 0
          SET      T1 = T /  1024
          I F       T1 = TTN
            SET      MCELL = I
            SET      TCELL = I
            SET      BTMP  = TTN ;  Templ at e t ype #
            GOSUB    TTOBF ;  Take t he empt y t empl at e t o buf f er  1

;    af t er  bar code
            I F       BARC = 1 ;  Bar code act i ve
              I F       BOK = 1
                GOTO     11
              ELSE ;  Bar code<>I nf or mat i on
                RUN      NOCOD
                SET      CCONT = 100 *  1024 ;  Mar k as unknown
                SET      BARC = 0         ;  Don’ t  r e- r ead t he bar code
                GOSUB    CVTOT        ;  Rest or e i nt o ASRS
                SET      BARC = 1
              ENDI F
            ELSE  ;  Bar code not  act i ve
              GOTO 11
            ENDI F
          ENDI F
        ENDI F
      ENDI F
    ENDFOR
    SET      GTERR = - 1 ;  No empt y t empl at e f or  t he par t  was f ound
    GOTO     99
  ENDI F
ENDI F
SET     GTERR = 1
GOTO    99
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LABEL   11
;  Ret r i eve t he par t  f r om t he f eeder
SET     MCELL = FDCEL
GOSUB   FTOBF ;  Take t he par t  f r om t he f eeder  t o a buf f er  1

LABEL   99
STOP    XRETP
SET     LOCK = 0
PRI NT   " f r "
PRI NTLN
POST    1 TO ROBOT
POST    1 TO PLOCK
RUN     MVSP9

END

PROGRAM  TESTB / Y ;  Manual  t est  of  bar code scanner

DEFI NE   I          ;  Takes an empt y t empl at e f r om buf f er  1
GET      I
PEND     I  FROM PLOCK
PEND     I  FROM ROBOT
SET      LOCK = 1
SET      A = 0
RUN      XTSTB

OPEN
MOVED    CI M[ 11]
SPEEDA   20
MOVELD   CI M[ 1]
CLOSE
RUN      RBCOD
MOVELD   CI M[ 11]
SPEEDA   40
MOVED    CI M[ 8]
MOVED    CI M[ 10]
DELAY    100
MOVED    CI M[ 11]
STOP     RBCOD
RUN      LSOFF
SPEEDA   20
MOVELD   CI M[ 1]
OPEN
SPEEDA   50
MOVELD   CI M[ 11]
STOP     XTSTB
SET      LOCK = 0
POST     1 TO ROBOT
POST     1 TO PLOCK
PRI NTLN  " vg"
PRI NTLN

END

PROGRAM  MKSRS     ;  Used t o make SRSP[ ]  poi nt s when SRSP[ 1]  i s def i ned.

DEFI NE I  J OFFS ;  Count er  cl ockwi se or der  assumed.
FOR I  = 2 TO 18
  HERER     SRSP[ I ]  SRSP[ 1]
  SET       J = I  -  1
  SET       OFFS = J *  170666
  SET       OFFS = OFFS /  100
; ;   SET       OFFS = 0 -  OFFS
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  PRI NTLN    "  posi t i on "   I  "  of f set  "   OFFS
  SETPV     SRSP[ I ]  7 OFFS
ENDFOR

END

; * * * * *  Ot her  r out i nes * * * * *

PROGRAM  CI MP / Y
DELAY    30
@ ATTACH  CI M
DELAY    40
@ ATTACH  SRSP
END

PROGRAM  $I NI T / Y
GOSUB    MKSRS
GOSUB    I NI T
END

PROGRAM  $STRT ;  I ni t .  ASRS
STOP     WCA
DELAY    80
SET      LOCK = 0
SET      PLOCK = 1
SET      ROBOT = 1
SET      NCHNG = 0
GOSUB    LOFF
GOSUB    LSOFF
GOSUB    SRSI I
SPEEDA   50
SPEEDB   SPDB
@ PRI ORI TY  LSON 10
DELAY    40
@ PRI ORI TY  LSOFF 10
DELAY    40
@ PRI ORI TY  RBCOD 10
DELAY    40
@CON
GOSUB   START
END

PROGRAM  AVER
PRI NTLN
PRI NTLN  " ASRS- ACL VERSI ON 3. 2"
PRI NTLN  " -  Sep 1992. "
PRI NTLN
END
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