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OpenMES

OpenMES WG1

OpenMES

MES

MES Manufacturing Execution System

MES MESA International

MES Context Model

Key:
MES = Manufacturing Execution System

SSM = Sales & Service Management

SCM = Supply Chain Management

ERP = Enterprise Resources Planning

P/PE = Product and Process Engineering
Controls = PLC,DCS, line and machine control

MES

Figure 2: MES Context Model
MES provides an information hub that links to and sometimes between all of these systems.
MES overlaps with other manufacturing system types, which also overlap with each other. For
example, schduling may appear in both MES and SCM, labor management in MES, SSM, and
the HR function of ERP; document control in MES and P/PE; and process management in
both MES and Controls. Degrees of overlap vary by industry and implementation.
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® DevMachiningEquipmentControllerTYD Java

/**

*

* @param aWorkOrder
*/
public void startWorkOrder(com-1bm.mes. fwk.equipment_MesWorkOrder aWorkOrder)
throws MesEquipmentAdapterException {

//
getProcessEquipmentCal Iback() - requestToStartWorkOrder(aWorkOrder);

/**

*
*/
public void startController()throws MesEquipmentAdapterException{

//
mNative.setProgramNam

andle,mNCProgramFi le[mNCProgramFileCount] .getAbsolutePath());

//
System.out.printin(" run() Y;

mNative.run(mHandle);
//

getProcessEquipmentCal lback() .processStarted(mWorkOrderRequest.mWorkOrder) ;

/**

*

* @return true

publlc boolean equipmentRun() {"";;;::::::::::::5:::::::::::::]

|f(mNat|ve getStatus(mHandle) == mNative.cReset) {

//
getProcessEquipmentCal Iback() . processFinished(mWorkOrderRequest.mWorkOrder);
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® OSEC NCKit

switch(iPNCMachine->ncResource()->eiaDataDecoder()->mode()) {
case McElADataDecoder: :opmReset:

pMrolF->status.status = cReset;

break;
case McElADataDecoder: -opmStop:

pMrolF->status.status = cStop;

break;

case McElADataDecoder: :opmRunning:
pMrolF->status.status = cRunning;
break;

case McElADataDecoder: :opmHalt:

pMrolF->status.status = cHalt;

break;
}
/* */
if(pMrolF->command.data == RUN) {
iPNCMachine->ncResource()->eiaDataDecoder ()->startOrResumeProgram();
}
r* */
else if(pMrolF->command.data == SETPROGRAM) {
iPNCMachine->ncResource()->eiaDataDecoder()->loadProgram(iNcProgram);
}
OMG Object Management Group
1999 5 OMG TC Manufacturing Domain Task Force
Mfg Dtf FA
OMG JOP

Mfg Dtf JOP
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® SNMP Simple Network Management Protocol
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® |[ETF The Internet Engineering Task Force
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FA
Size | Type Trap
FA (';/Itl?;yte Text
(';/Itl??i(yte Text
{ PIPIX.XX", X.XX Max Text “PIP1-1.00”
64Byte
FA El\s/llfaIIBthe Text
FA (';/Itl?;yte Text
1D > Ne E|\5A46I13the Text
ID ID gg‘yte Text
ID (,;/Iél??i(yte Text
0 4Byte |Integer 0 99999999
( ) 0 4Byte |Integer 0 99999999
0 4Byte |Integer 0 99999999
) [ ] 4Byte |Integer 0 99999999
4Byte |Integer 0 99999999
4Byte |Integer 0 99999999
4Byte |Integer 0 99999999
Warning Warning 4Byte |Integer 0 99999999
4Byte |Integer 0 99999999
1Byte Text 0,1
1Byte Text 0,1
1Byte Text 0,1
Warning Warning 1Byte Text 0.1
1Byte Text 0,1
1Byte Text 0,1
1Byte Text 0,1
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Size Type Trap
1Byte Text 0,1
4Byte |Integer 0 99999999
4Byte |Integer 0 99999999
1Byte Text 0,1
No. El\s/llfeIIBthe Text
(';/Itl?;yte Text
ON ON DO 1bit bit 0,1
OFF OFF D1 1bit bit 0,1
D2 1bit bit 0,1
D3 1bit bit 0,1
Warning Warning D4 1bit bit 0,1
D5 1bit bit 0,1
D6 1bit bit 0,1
D7 1bit bit 0,1
D8 1bit bit 0,1
D9 1bit bit 0,1
FA PipiCOMMON MIB

PIPI-MIB DEFINITIONS ::= BEGIN

Pipi OBJECT IDENTIFIER ::={iso(0) org(3) dod(6) internet(1) private(4) enterprise(1) *}

- IETF

PipiCOMMON OBJECT IDENTIFIER ::= { Pipi 1}

cmnSystemGroup OBJECT IDENTIFIER ::={ PipiCOMMON 1}
cmnProductionGroup OBJECT IDENTIFIER ::={ PipiCOMMON 2}
cmnWorkStatusGroup OBJECT IDENTIFIER ::= { PipiCOMMON 3}
cmnAlarmGroup OBJECT IDENTIFIER ::={ PipiCOMMON 4 }
cmnTrapGroup OBJECT IDENTIFIER ::= {PipiCOMMON 5}

- TRAP
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cmnTRAPsignal OBJECT-TYPE

SYNTAX OCTET STRING (SIZE (4))

ACCESS read-only

STATUS optional

DESCRIPTION

" bit O -- ON
bit 1 -- OFF
bit 2 --
bit 3 --
bit 4 -- Warning
bit 5 --
bit 6 --
bit 7 --
bit 8 --
bit 9 --
bit 10 bit 31 -- reserved "
m={cmnTrapGroup 1}

cmnSystemGroup Start

cmnSysVenderName OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS mandatory
DESCRIPTION

= {cmnSystemGroup 1}

cmnSysCtrlVenderName OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS mandatory
DESCRIPTION

»:={ cmnSystemGroup 2 }

cmnSysProtocolSpec OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS mandatory
DESCRIPTION
PIPI-1.00 "
= { cmnSystemGroup 3}

cmnSysMachineName OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS mandatory
DESCRIPTION

= { cmnSystemGroup 4 }

cmnSysMachinelD OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS mandatory
DESCRIPTION

= {cmnSystemGroup 5 }
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-- cmnProductionGroup Start

cmnOrderName OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS optional
DESCRIPTION

::={cmnProductionGroup 1}

cmnMachinelD OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnProductionGroup 2 }

cmnOperatorName OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnProductionGroup 3}

cmnScheduledLots OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

::= { cmnProductionGroup 4 }

cmnCompletedPartsNum OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnProductionGroup 5 }

cmnDefectivePartsNum OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

::= { cmnProductionGroup 6 }

cmnTotalProductionNum OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnProductionGroup 7 }

-- cmnWorkStatusGroup Start

cmnPowerOnTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
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STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 1}

cmnAutoOpPermittedTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 2 }

cmnStopTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 3 }

cmnWarningTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION
"Warning "
= { cmnWorkStatusGroup 4 }

cmnAutoOperationTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 5 }

cmnPowerOn OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 6 }

cmnAutoPermitted OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 7 }

cmnStop OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 8 }

cmnWarning OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
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ACCESS read-only
STATUS optional
DESCRIPTION

"Warning "
= { cmnWorkStatusGroup 9 }

cmnAutoOperation OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 10 }

cmnAutoCont OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 11}

cmnAutoCycle OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 12 }

cmnManual OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION

= { cmnWorkStatusGroup 13 }

cmnAlamGroup Start

cmnAlmTotalNum OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

= {cmnAlamGroup 1}

cmnTotalAImTime OBJECT-TYPE
SYNTAX INTEGER
ACCESS read-only
STATUS optional
DESCRIPTION

»:={cmnAlamGroup 2 }

cmnAlmStatusFlag OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..1))
ACCESS read-only
STATUS optional
DESCRIPTION
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= {cmnAlamGroup 3}

cmnAlmNo OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS optional
DESCRIPTION

= {cmnAlamGroup 4 }

cmnAlmMessage OBJECT-TYPE
SYNTAX DisplayString (SIZE (0..64))
ACCESS read-only
STATUS optional
DESCRIPTION

= {cmnAlamGroup 5 }

- TRAP

operationStatusChange TRAP-TYPE
ENTERPRISE Pipi
VARIABLES { cmnTRAPsignal }
DESCRIPTION
=1
END

1999 JOP

MIB

WG5

FAIPA MIB

WG2
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e UDP
° UDP
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SNMP
"%
PC|2\ SNMP
Weh . > Controller
SNMP 7
' WG2 *
OpenMES SNMP
OpenMES  SNMP VMC
SNMP
UP DOWN OpenMES VMC
VMC OpenMES SNMP
GUI Web SNMP
SNMP OpenMES
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MES
Open MES

MES

MES

MES

MES

® SCM/ERP SCM/ERP

(] Plan Do Check Action

® \Web Browser

MES

GUI
CORBA
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OpenMES

MES

2 MES

“ Cooking Book”
FA
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MES Manufacturing Execution System ERP
MES
°
°
°
MES
MES
MES
MES
°
° oS
CORBA
JAVA
MES

ERP Enterprise Resource Planning SCM Supply Chain Management
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CORBA .
MES MES
[ ]
MES
® DCOM
® CORBA
MES
PC
CORBA MES
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
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IDL
Java API
CORBA

CORBA2.0

Javadoc

JOP
CORBA
2
°
°
Visibroker
IDL
Java
UML
Prefix “ FMS”

1.00J

CORBA
CORBA



JOP © 2001 MSTC/JOP JOP © 2001 MSTC/JOP

5 .. OMG
® GUI Manufacturing Domain Task Force MES RFI Response 6
Visual Age Java, Jbuilder, Visual Cafe JDK 3 RFP
API Graphical User Interface . 1ISO
o TC 184/SC5/WG1 (Enterprise Integration) New Work Item
OpenMES
API
MSTC/JOP
HTML
JSP
°
MES
® CORBA
CORBA
CORBA
CORBA
CORBA
°
MES
CORBA
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. Open MES Objects

Open MES 10

°

°

°

°

°

°

°

°

°

°

-1 MesProductionOrder (MesProductionLot)
(MesLotJob) (MesProcessJob)
(MesWorkOrder) MesProcessEquipment
MesProductionOrder
MesProductionLot MesProductionOrderManager
MesProductionOrder
MesProductionLot MesLotJob
MesProcessJob
MesWorkOrder MesLotJob

MesDispatcher
MesProcessEquipment
-2 AP
MesProductionOrderManager  addProductionOrder
MesProductionOrder

createProductionLots MesProductionLot
releaseProductionOrders MesLotJobManager
MesLotJob AP

createSchedule
outputSchedule

releaselLotJobs addWorkOrder
MesWorkOrder( )
MesProcessEquipment( ) finishWorkOrder

1.00J
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setWorkResult MesWorkOrder
MesLotJob MesProcessJob MesProductionOrder

/
=====[FG Jz====
<<CORBA>> <<CORBA>>
MesProductionOrder MesProductionOrderManager
+ (from com.ibm.mes.fwk.production) (from com.ibm.mes.fwk.production)
1.*

7
( (
MesProductionLot ‘
‘ (from cum.ibm,mes.fwk.pmductb‘n) Connector
J=====
<<CORBA>> <<CORBA>>
. MesLotlob MesLotlobManager

(from com.ibm.mes.fwk.process) (from com.ibm.mes.fwk.process)

+

1>
. MesProcessJob <<CORBA>>
(from com.ibm.mes.fwk.process) MesDispatcher
(from com\ibm.mes.fwk.process)
(
Connector
T
=====[FG J===== /
<<CORBA>>
MesWorkOrder .
+ (from com.ibm.mes.fwk equipmer‘ﬁ% MesPr.ucessEqulpment' +
SR [ (from com.lbm.mes.fwk.equpmeTt;
-1

1.00J
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/UG

1: addProductionOrder( )
L AP > : MesProduction

OrderManager
— [
2: createProductionLots( )

—> : MesProduction
3: releaseProductionOrders( ) Order
\Lﬁl: addLotJob( )
: Mes
Scheduler

6: outputSchedule( )

: MesLot
JobManager
e : Mes
\; LotJob

7: releaseLotJobs( ) LotJob

5: createSchedule( ) T 13: setWorkResult( )

& setWorkResult( )

: Mes
Processlob

/r 11: setWorkResult( )

8: addWorkOrder( )

9: finishworkOrder( )
—> : MesProcess
Equipment

10: setWorkResTllt( )

-2

CORBA
CORBA “ Foo”
“ Foolmpl” “ FooServer”

“ Foolmpl” “ Foo”

1.00J
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JOP
Mes
<<CORBA>>
TimeRange MesEquipment
(from com.ibm. mes.fwk.equipment)
<<CORBA>> MesEquipmentinfo
MesFactoryManager (from com.ibm.mes.fwk.factory)
(from com.ibm.mes.fwk.factory) o
L
-3
MesFactoryManager
MesEquipmentinfo
MES
1.00J
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u : MesEquipmentinfo : Mes : FmsScheduler : MesFactory : Fms
Equipment Manager Equipmentinfo
‘ DV ‘ ‘ ‘

X
o

‘ 1: connectEquipmentinfo( )

1 r‘lew ‘ 2: connectEquipmentinfo( )
2: addEquipmentinfo( ) ‘ U H
3:put ‘ ‘
U 3: getEquipmentinfo( ) /ﬁq
|

| ‘
! 4:new
L |
: getEquipmentRests( )
5: updateEquipmentinfo( ) ﬂ
7: setOperationPlan( ‘ ‘
8: put ‘ 5:‘ getAvaiIabIeEquipmetsg ) ‘

9: findEquipmentInfo( )

-5

|
.
|

10: removeEquipmentinfo

!
11: remove

—

6: getOperationPlan()
" |
|

|

-4
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<<CORBA>>

<<CORBA>>
MesEquipment

FmsScheduler

(from com.ibm.mes.fms.schedule) (from com.ibm.mes.fwk equipment)

|

<<CORBA>> -
MesFactoryManager MesEquipmentinfo
(Fron con. ibm.nes. fuk. factory) (from com.ibm.mes fwk factor

<<CORBA>>
MesOperationPatternManager
(from com.ibm.mes.fwk factory)

L

MesOperationPattern
(from com.ibm mes fuk factory)
<

*

MesOperationElement
(from com.ibm mes fuk factory) . .
— {instantiated — ————

MesEquipmentOperationPlan
(from com.ibm mes.fwk.facton

MesOperationPlan
(from com.ibm.mes fwk factory)

{instantiated — —————  ———— (from com.ibm.mes.fwk factory)

MesOperationPlanitem

MesOperation TimeRange
(from com.ibm mes.fwk factory)

MesOperationPatternManager

MesOperationPattern
MesOperationElement
Interval
7*24*60=10080

1.00J

MesOperationElement

Interval
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MesOperationElement
Offset

MesOperationPlan

MesOperationPlanltem

MesEquipmentOperationPlan
MesOperationPlanitem
MesOperationPattern

MesOperationTimeRange

MesOperationTimeRange

MesPlanTimeRange

Hashtable
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: MesFactory

Manager

-

(
: MesOperationPatternManager : Mes : MesOperation
OperationPlan Planitem

1: findOPerationPattem() ‘

7: addOperationPlanitem( )

4: findOperationPattem( )

3: createTimeRanges( )

-

8: addOperati?nPIanltem() ﬁ

-7

i
5: **createTimeRange( )

I

6: put

P

1.00J
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: MesFactory : MesOperation : Mes : MesOperation
Manager PatternManager OperationPlan Planitem
1: findOpergtionPattern() ‘ ‘ ‘
‘ ‘ 2: n‘ew ‘ ‘
[ [ [
3: createTimeRanges( )
4: findOpera'gionPattern( ) :l
‘ ‘ 5: createTimeRanges( )
‘ ‘ ‘ 6: put
7: addEquipmentOperationPlanitem( ) ‘ :l
8: addOperatipnPIanItem() T
-8
1.00J
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/
: MesFactory : Mes : MesOperationPlan
Manager OperationPlan Item
‘ 1: fmeperatmnPIan() ‘ ‘ ‘
S |
U 2: **flndOperanonPlanIterQ(
f removeOperatlonPIan() ‘
4 removeOperatlonPIanItem( ‘
N 5: remove

6: removeOperation TimeRange( ‘
. |

7: **removeOperationTimeRange(

-

8: **selectOperationTimeRange( ‘
- \
: removeOperation TimeRange

©

(

10: remove

P

1.00J
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- MesFactory - Mes : MesOperation
Manager OperationPlan Planltem
‘ ‘ ‘ ‘
‘l: findOperationPlan( )
i |
2: **findOperationPlan ‘
b \
3: modifyOperationPIapltem( )
4: **set?pPIanltem ‘
5: **setOpPIan‘ItemComment( ) ‘
-10
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MRP
FG
{ MesProductionOrderinfo
(from com.|bm.mes.fw/\pmducl|0n7—‘
<<CORBA>>
MesProductionOrder QICPLYED
(from com.ibm.mes fwk.production) MesProductionOrderManager
1* (from com.ibm.mes.fwk production)

MesConnector ToLotJobManager
(trom com.ibm.mes.fwk.production)
[ 1

(MesProduction
Lot) Mes
LotJob) FG

*

P <<CORBA>> <
MesProductionLot | MesLotJob MesL?rC?IRBA»

‘(from com.ibm.mes fwk ) > (from com.ibm.mes fwk.process) 1. (from con. ibm.mes. filk.process)
1 o
ProductionLot
ProductionLot
-11 ProductionLot

ProductionLot

MesProductionOrderManager
MesProductionOrder

ProductionLot

ProductionLot

MesProductionOrder MesProductionOrderState

° ID

1.00J 1.00J
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MesProductionOrder

InProcess

. Y MesProductionLotCreator

MesProductionLot

MesConnectorToLotJobManager
MesProductionLot  MesLotJobManager

ProductionOrderReleased
LotlobStarted ProductionOrderCompleted

-12

MesProductionOrderinfo

MesProductionOrder

MesProductionLot
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. ® MesProductSpecinfo
.. ° 1 MesProductSpec
[ ]
[ ]
Mes
[ ]
<<CORBA>> <<CORBA>> o
(fom mmﬁrrsnsfn::l;;;esrchedule) |~ MesProductSpechanager
(from com.ibm.mes.fwk.spec) MesProcessStepInfo
— ® MesWorkInstructionInfo
* [ ]
~<CoRBAS MesProductSpecinfo
MesEquipment °
(from com.ibm.mes.fwk.equipment) <<CORBA>>
MesProductSpec MesProductSpecinfo
(from com. ibm.mes. fwk.spec from com.ibm. mes. fwk.spec) °
MesWorklInstructioninfo
MES
N o ID
MesProcessSteplnfo L
(from com.ibm.mes.fwk.spec)
; ] (] ProcessStepinfo
[ ]
. MesProductSpecinfo
MES
MesWorklnstructioninfo
(from com.ibm.mes.fwk.spec)
-13
: Mes ‘ ‘ :_MesProduct ‘ ‘ : MesProduct ‘
Equipment Spec
[
MesProductSpecManager 1: increaseUseCount()
MesProductSpec '
MesProductSpec 2: decreaseUseCount( ) ‘
MesProductSpeclInfo H q
(MesProcessSteplnfo)
¢« | | |
[ ]
® MesProcessSteplnfo -14
® MesWorkInstructionInfo
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H : FmsWork
SpecManager Spec Specinfo Steplnfo Instruction
: MesProduct : :Fi < Fi : EmsWork : MesProcess
SpecManager Spec Specinfo Steplnfo Instruction SpecManager

1: selectProductSpec( )

’ -

FmsProcessSteplnfo  FmsWorkinstrunction  Appl new  add
Aol
e | ‘ | | |
‘ ‘ ‘ ‘ ‘ FmsProbessStepinfo FmsWorkinstrunction Appl néw  add I
| | | 1: findProcessStepInRoute( ) | | | Appl
‘ 2 new ‘ ‘ LH ‘ ‘ ‘ ‘
I I I I
| |
3: findProcessEqipmentinfolnResource ) ‘ 2: new ‘ ‘
| | | | | i |
enen ! | e | L
\ Lo
5: addWorkinstruction() 4: addWorkl nstruction( )
‘ ‘ ‘ \ \ \ U
6: new Hashtable() 5 27 ‘ 5: new Hashtable( )
7: put( ( to Hashtable) 6: put( () to Hashtabe)

‘ 8:new

Q 72 new
9: createORBProductSpec() ‘
10: new

—=

8. dateProducts|
11: addProductspec() ‘ ‘ J updateProduc pec()J

- & oo

10: crealeORBPrn‘)duclSpec( )

MesProductSpec  CORBA !
FWK  new ‘

i

| |
MesProductSpec CORBA
FWK

i
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LotJob
Dispatcher
[ ]
[ ]
[ ]
[ ]
MesLotJobServer
<<CORBA>> <<CORBA>> MesLotJoblnfo
MesLotJobManager MesLotJob | ={(from com.ibm.mes.fwk.proce:
(from com.ibm.mes.fwk process) 1..*from com.ibm.mes.fwk.process)
T
\
\
\
MesRootState 1 MesLotJobState
from com.ibm.mes.fwk.util @!
-17
CORBA MesLotJob
MesLotJobManagerServer
CORBA MesLotJobManager
MesLotJobCreator
Creator

1.00J

JoP
MesLotJobHandlerServer
CORBA MesLotJobHandler
MesLotJobHandler
MesLotJob
MesLotJobManager
MesLotJob
°
°
°
°
°
°
MesLotJob
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°
MesWorkOrder( )
1.00J

© 2001 MSTC/JOP



JOP © 2001 MSTC/JOP JOP © 2001 MSTC/JOP

°

* MesLotJob

° InProcess

i Created

<@

°

°

°

PY ProcesslobCreated / LotJobSuspended

MesLotJobState

4

LotJobRel d
otiobRelease [ProductionOrderSuspended}

LotJobStarted

PPN
LIS N
[

Scrapped

LotJobFinished \@

4

MesLotJoblnfo
MesLotJob

CORBA MesLotJob
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<<CORBA>>
MesLotJob

(from com.ibm.mes.fwk.process)

MesWorkResultHandler

(from com.ibm.mes.fwk.process)

<<Entity>>

o m— MesProcessJob

*
(from com.ibm.mes.fwk.process)

MesProcessJobState
(from com.ibm.mes.fwk.process)

1.00J
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MesProcessJob
InProcess
Created
MesProcessJob.suspend() |}
MesLotJob.suspend() |}
MesProduction
/ [MesProcessJob.isSuspended==false &
ProcesslobReleased MesLotJob.isSuspended()==false &
/ MesProductionOrder.isSuspended()==false
1
ReadyToStart [ ﬂ ProcessJobSuspended
\ [ MesProductionOrder.isSuspended()==true ]
ProcessStarted ProcessAborted
Scrapped
ProcessFinished ProcesslobFinished
ProcessJob  suspend
WorkOrder (global)Suspended
Suspend:
Resume: (global)Suspended
Abort: WorkOrder
-20
MesProcessJob
[ ]
1.00J
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L .
°
<<CORBA>>
[ ] MesLotJobManager
(from com.ibm. mes. fwk. process)
°
°
b 1.
<<CORBA>>
) <<CORBA>> i MesResourceGrou
MesProcessEquipment K<— (from w’\,,/,l ‘e;ﬂD,,'sE at:: g‘rscress) (from comv\m.mes.mkvpmoesg
(from com.ibm.mes. fwk.equipment) e ——
. e |
° Equipmentid
° 1
° MesConnectorToProcessEquipment
(from com.ibm.mes. fwk.process)
°
°
-21
°
°
° .
MesDispatcherServer
i CORBA MesDispatcher
°
MesProcessJobState MesDispatcher
MesWorkOrder  MesProcessEquipment
MesWorkResultHandler
MesProductionOrder °
[ MesProcessJob °
o MesProcessJob °
® MesWorkResult °
°
°
°
(] ID
°
°
°
°
°

1.00J 1.00J
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°
) ID
°
°
MesConnectorToProcessEquipment
MES
MesWorkOrder
MesResourceGroup
: (Loaical : MesLotJob : Mes : Mes : MesProcess
View::FG Manager Dlspatcher ConnectorTo Equipment
\
J 1: reIeaseLotJobi()
%
2: addProcessJob;( ) ‘
3: addProcessJob(
4: dispatchProcessJobsTo( )
5: dispatchTop()
L addWorkOrder(
-22
1.00J

: MesWork : MesL otJob : MesProcess
Order Job

1: setWorkResult()

2: setStartTime

3 setWorkResuIl( )

-

Productlonorder Productlon Lot

|
5: notifyProcess]tTFinished( )

—>

—

6: setFinishTime

B

7: notifyProductionLotFinished( )

4: setStartTime

.

]

|
|
b7
|

9: decreaseUseCount

_: MesProduct
Spec

{ 8 setFinishTime

|
|
|
|
|
|
|
|
EH
|
|

MesTransferRequestManager

1.00J
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<<CORBA>>
MesProcessEquipment

(from com. ibm. mes. fwk. equipment)

<<CORBA>>

MesT ransferRequestManager
(from com.ibm. mes. fwk. process)

<<CORBA>>

MesT ransferManager
(from com.ibm. mes. fuk. transfer)

1.00J
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Consumable
Durable

ERP

MeslInventoryManagerServer
MeslnventoryManager

MesRemoteEntityl %W‘
[ resremoleETIme

(from com.ibm.mes.fwk.util
/ * i;ﬁ

<<CORBA>>
MesInventoryManageri mpl

(from com.ibm.mes.fwk.material MesHistoryFilter

(from com.ibm.mes.fwk.equipment)

! 5 I
MesMateriallnfo «CORB.A,);pl »m‘Materia?mMate”aIA"a'Ia‘b'l'%esMateriaIAvaiIabiIity
atadiah
(from comme,mes,fwk,r\_*m'Materia"mo D O R "?[) 1 (from com.ibm.mes.fwk.material)

<<CORBA>>
MesDurabl i

(from com.ibm mes fwk.material

MesDurableMaterialStockState
(from com.ibm.mes.fwk.material)

MesDurableMaterialUseS tate MesRootState
(from com.ibm .mes.fwk.material) (from com.ibm.mes.fwk.util)
-25
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MeslInventoryManager
MesMaterial

MesMaterial

°

® MesMateriallnfo

°

°

°

MesMaterial Availability

MesMateriallnfo

MesDurableMaterial

MesDurableMaterialStockState

MesDurableMaterialUseState
1

MesDurableMaterialUseState

(Ready)

(BeingUsed)

(BeingReserved)

(NotUsable)

(Disposed)
MesDurableMaterialStockState

(] (InStock)

1.00J
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JOP
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(BeingStockOut)
(InEquipment)
(BeingStockIn)
(Disposed)
MesDurableMaterial Avaiability
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AGV
MES
<<CORBA>>
MesRemoteEntity
(from com.ibm. mes.fwk.util)
<<CORBA>> <<CORBA>>
MesTransferManager MesTransferJob
(om com. bm.mes fuk.transer) 1 | trom com.bm.mes k. anser)
<<CORBA>>
<<CORBA>>
Mes‘:gamnge’zlfﬁues‘tManager MesEquipment
(vom com. bm.mes fuk.equipment)
-26
MesTransferManager
® MesTransferRequestManager
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
® MesTransferJob

1.00J
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MesTransferJob

MesTransferJobState

(ReadyForTransfer)
(WaitingForTransfer)
(UnderTransfer)
(TransferAborted)
(TransferCanceled)
(TransferCompleted)
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— )
o ‘MHMHW Trr‘mﬂ“mﬂu”,ﬂ@mﬁ‘
B B Equpmen JobManager) Manager Job i Equipment
1:bringin() | ‘ ‘
2:bringn()
t )
4:create

sresniroLos)

5: addTransterOrder()

6: select()

7: reserveToUnload()

14:logded()

10: ransterstarted(

1
Jp: reservedTounlozd()|

11: unloaded()

12: unloaded()

13: reease()

e

16: handleEvent()

17:reease()

1

20: transferCompletet

transferCompleted(

removeTransferJob(

T

18; transferFinished(

:

19 commﬂﬁ[)

—

1.00J
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. AP ‘ Fmstcess‘ ‘ Fmstcess‘ MesTransler MesTransfer ‘ MesTransfer ansfer : FmsStorage ‘ ‘ FmsStorage
- er

L: bringOut() 20 bnngOut() ‘_ |
‘ ! 4: create
5: addTransferOrder( )
. 6: sekect( ) . |
7: reservedToLoad( )
8: reservedTolLoad( )
9: reserveToUnload( )
10: transferStarted( )
<]
. . | 11: unloaded( ) 0
12: bnngom(‘nmnlp () +
13 handleEvent( ‘ ‘
14: release( )
I T 15: loaded( )
16: loaded( )
<
17: release( )
18; transfi nished( )
19: complete( ),
20: transferCompleted( )
| ns
21: transferCompleted( )
22: removeT
-28
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. °
MesProcessRoute o
MesProcessStep ]
MesLotJob MesProcessJob o
MesProcessRoute
Mes PY
<<CORBA>> MesProcessRoute MesProcessStep o
FmsScheduler (fron con. ibim. mes. filk. route) | (fron con. ibn.mes. fik.route)
(from com.ibm. mes. fms. schedule) - [ )
\ o N
\ °
\ °
\ MesProcessStep
N\
<<CORBA>>
ey o MesProcessRoute
°
°
°
MesProcessEquipmentinfo MesProcessResource MesProcessResource
(from com.ibm. mes. k. route) (from com.ibm. mes. fwk. route)
*
°
°
-29
] MesProcessStep
°
°
°
MesProcessSpecManager
MesProcessEquipmentinfo
® MesProcessResorce * MesProcessResource
® MesProcessRoute
® MesProcessStep
°
°
® MesProcessEquipmentinfo
°
°
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;( >7\ /
: MesProcessJ _: MesProcess : MesProcess
SpecManager. ~ Route Ste

‘ 2: new ‘ ‘
|

Lﬁ ' 1: findProcessRoute( )
3: addStepToRpute( ) ? /ﬁ
|
ID ‘
‘ L
\

Appl

1: new

4: findProcessResource( )

5: new Hashtable( ) ‘

i

2: findProcessStepInRoute( )

6: put( Step, Resource () to Hashtable)

7: addProcessRouteWithStep( 5
\

3: findProcessStepInRoute( )

I}

Appl

T 4: removeProcessRoute( )

5: selectProcessRoute( )

30 <

6: remove

-]

|
|
|
|
|
T
|
|
|
|
|
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SpecManager

1: new

2: new Vector( )

P

3: findProcessE quipmentinfo( )

|
\
4: addElement( Eqpld () to Vector) ‘

—

5: addResourceWithEquipments|

|
o]
i

|
g
|

Appl

A

opl
ID setEquipmentinfoToResource

1.00J
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1: findProcessResource( )

SpecManager

%

2: findProcessEqipmentinfolnResource(

4: removeProcessResource( )

| |
g |
| |

|

3: findProcessEquipmentinfolnResource( )

]

5: selectProcessResource( )

6: remove ‘
,

]
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1: findProcessEquipmentinfo() ‘

: MesProcess : MesProcess
SzecMana;er Resource

2: setEquipmentinfoToResource() /I-ﬁ ‘

|

3:select!

ProcessResource() ‘

—

4: selectProcessEquipmentinfo() ‘

o

|

7: findProcessEquipmentinfo() ‘

< |

: setEquipmentinfoToResource()

6: put

-

8: removeEquipmentinfoFromResource() Lﬁ ‘

9: selectl

1l rey

ProcessResource()

]

10: selectProcessEquipmentinfo() ‘

< |

oveEquipmentinfoFrom Reso‘urce( )

2: remove

-

JOP
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: MesProcess : FmsProcess
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| |
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—
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|
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|
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-
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MesWorkOrder
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MesWorkResult MesWorkOrder
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MesEquipmentCallback
(from com.ibm. mes. fwk.equipment)

MesProcessEquipmentCallback

<<CORBA>> (from com.ibm.mes.fwk.equipment)
MesEquipment
(from com.ibm. mes.fwk.equipment) MesWorkOrder i
from com,t m. mes.fwk.equipment)
implements -
MesProcessEquipmentCallback
from com.ibm.mes.fwk.equipment
MesWorkOrder MesPif)(c:eosEEg;;ment MesProcessEquipmentimpl 1
(from com.ibm. mes. fwk.equipment) Ay e g et (from com.ibm.mes. vk equipment) <<CORBA>>
« e — MesProcess Equipment
1 (from com.ibm.mes.fwk.equigment)
‘ FmsMachiningEquipmentCallback
(from com.ibm.mes.fms.equipment)

0.1
MesWorkResult ‘ MesProcessEquipmentAdaptor <<CORBA>_>
(from com.ibm.mes. fwk.equipment) (from com.ibm.mes.fiwk.equipment) FmsProcessEquipment .
|(from com.iom.nmes. fms.equipment) mplements

FmsMachiningEquipmentimpl ‘
(from com.ibm.mes.fms.equipment)
1

]

MesProcessEquipmentState -
(from com.ibrm.imes.fuk.equipment) MesEquipmentAdaptor
(from com.ibim.mes.fwk.equipment)
I

‘ <<CORBA>> __CORBA Impl
FmsMachinngEquipment | <

gfrom com.ibm.mes.fms.egui%ment)
MesEquipmentState

(from com.ibm. mes. fwk.equipment) FmsMachiningEquipmentHandler
(from com.ibm.mes.fms.equipment)
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°
°
°
<<CORBA>> MesEquipmentCallback °
MeSEqL“pment (from com-ibm-mes-fuwk eauinment) .
°
°
°
°
FmsTransferEquipmentCallback °
(from com.ibm.mes.fms.equipment) °
<<CORBA>> °
FmsTransferEquipment °
(from com.ibm. mes.fms.equipment) implements
-[om. mes. Tms. equip! - ° (MesPort)
CORBA Impl °
L
FmsTransferEquipmentimpl °
°
MesEquipmentAdapter
f iom d
MesEquipmentAdaptor FmsTransferEquipmentAdaptor °
O Gom o, mes. WK, equipmeT (from com.ibm.mes.fms.equipment) °
°
°
°
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°
°
°
°
°
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keOnLi -
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°

°
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°

°
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MesProcessEquipmentState

MesProcessEquipmentStateEvent

MesWorkHistoryElement

ID ID

MesWorkInstruction

( startupCompleted )

NotAuvailable Available process

startUp [ BeingStarted Up
P | e (_processStarted Busy

T :
($\mnupFailed ) (shutdownFailed )
g

( shutdownCompleted ) /

__shutdown
BeingShutdown ‘

(en erqencyStopOccurred
emergencyStopCleared )

( processCompleted )[ n=0 ]
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requestAttention -
:

clearAttention

connected
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MesWorkOrder
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o MesWorkOrderState °
°
L MesWorkOrderTransferState
°
° °
° °
° °
° °
° °
L MesWorkOrderUpdateParam
°
°
° °
° °
° °
° °
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MesWorkOrderAddParam L] ID
MesWorkResult
MesWorkOrderEvent
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Equipmentimpl Order JobManager,
‘ 1: findWorkOrder( ) ‘ ‘ ‘
2: bringln( ) ‘
3 bri‘ngln( )
J 4: selectWorkOrder( ) J ‘ ‘
— > 5: select( )
6: begin( ) ‘
T ‘
7: processStarted( ) ‘
8: processStarted( )
l 9: processCompleted( ) l
————————=>7 10: processCompleted( )
J 11: completeWorkOrder( ) J ‘ ‘
_— 12: setWorkResult( )
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!
|
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MesScheduler

B

tAP | :
1: stopWorkOrder( )
2: stopWorkOrder( )

FG

3: processStopped( ) ‘ ‘

4: handleEvent( ) <<Interface>>
F ‘ MesScheduler

(from com.ibm.mes.fuk.schedule)

5: cancelWorkOrder( )

I T ‘ A

6: cancel( )
7‘: rollback( )
; <<implements>> <<CORBA>>
MesProcessSpecManager
‘ (from con. ibn.mes. fuk. route)
/
L) 8: abortWorkOrder( ) I 9: setWorkResult( ) __—
| «<GUI>> A <<CORBA>>
10: abort( ) AP —_— —= MesProductS pecManager
| from FG (from con. ibm.mes. fms.schedule) (from com.bm.mes fwk,spec)
11: commit( ) (from ) — -bm.mes fwk.5x
<<CORBA>>
MesFactoryManager
[ ‘ ‘ (from com.ibm.mes.fwk.factory)

| | | | \/

<<CORBA>>
MesLotJobManager

(fron con. ibm.nes. fuk. process)
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. IDL struct Event Channel
. . struct MesEvent
CORBA  Event Service CORBA
MesUnifiedEventDipatchcer
MesRemoteEvent
°
<<CORBA>> MesUNnifiedEventListener

Thread <‘ N <<CORBA>> I . - >  MesRemoteEntity
- implements MesEventDispatcher Receive event from (from com ibm.mes fwk.util) CORBA

<<CORBA>>
MesUnifiedEventDispatcher

org.omg.CORBA.Object
l <<COS>> <<COS>>

<<Listner>> ProxyPullSupplier ProxyPushConsummer
MesUnifiedEventListner

<<CORBA>>

MesHistoryFiIter MesRemoteEntity MesHistorySummarizer
(irom com.ibm.mes.fuk, (from com.ibm.mes.fwk.uti) from com.ibm.mes.fwk.util
1 1 1
N~ I
MesEvent filetered whe;recotded as history
(from com ibm.mes fk util) *
MesEvent
(from com.ibm.mes.fwk.util)
<<COS>>
EventChannel
S — -48
-A7
MesEvent MesRemoteEntity
MesEventDispatcher
CORBA Java
MesRemoteEvent MesHistoryElement

CORBA Event Channel
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MesHistoryFilter

MesHistorySummarizer
MesRemoteEntity

/MesState State-0

-mSuper State-1c

MesRootState

MesState /j

(from com.ibm.mes.fwk.util)
[ State-2a ] [ State-2b }
State-1b
0”*

- AN

/ ‘ S
‘State—la % ‘State—lb % ‘State—lc % {

MesState ‘State—Za % ‘State-zb % {
° ID
i 50
°
°
°
° MesRootState
° ()
° MesState
° ID addState (

) addStateTo(
° ID )
(
) public
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