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. Open MES Obijects

Open MES 10

°

°

°

°

°

°

°

°

°

°

-1 MesProductionOrder (MesProductionlLot)
(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

releaseLotJobs addWorkOrder
MesWorkOrder( )
MesProcessEquipment( ) finishWorkOrder
B
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setWorkResult MesWorkOrder
MesLotJob MesProcessJob MesProductionOrder

/
:::::[FG ]:::::
‘ <<CORBA>>
MesProductionOrder
+ LU CUNTLIDTTLTTHIES L TW AL YT UUULLVLLY
‘ 1.*
O
(
*
\ MesProductionLot
+ ‘ o uvlll.lulll.lllco.|vvr\.’,l|uuuul.lu‘lll Connector
/
(
:::::[FG ]::::: //
|
<<CORBA>> ‘ <<CORBA>>
MesL otJob ‘ Mes L otJobManager
* ‘(from com.ibm.mes.fwk.process) (from com.ibm.mes.fwk.proce‘ss)
(
*
|
. ‘ MesProcess Job ‘ <<CORBA>>
(from com.ibm.mes.fwk.process) MesD|sp§tcher
| (from com.ibm.mes.fwk.process)

\
\\\

(
I

|
|

!

<<CORRA>>

‘ MesWorkOrder
+
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/UG

1: addProductionOrder( )
—

. AP : MesProduction

|
| —> |
2: createProductionLots( )

—
3: releaseProductionOrders( )

: Mes
hediiler
5: createSchedule( )
|
- AP " 6: outputSchedule( )

[

—> \
7: releaseLotJobs( )

I
8: addWorkOrder( )\V

9: finishworkOrder( )

. AP — " MesProcess

| Equipment

JobManager

QOrderManager

: MesProduction

L
I4: addLotJob( )

| 13: setWorkResult( )

| . Mes
12: setWorkResult( )
: Mes
PrnaraccInh
[

| 11: setWorkResult( )

10: setWorkResult( )

CORBA

Foolmpl”

Foolmpl”
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Mes

TimeRange
|
l
l
|
l
|
<<CORBA>> MesEquipmentinfo
MesFactoryManager (from com.ibm.mes.fwk.factory)
(from com.ibm.mes.fwk.factory)

*

MesFactoryManager

MesEquipmentinfo

MES
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Manager

. MesFactory : MesEquipmentInfo

—— \

2: addEquipmentinfo()

-

5: updateEquipmentinfo()

6: getOperationPlan()

7: setOperationPlan()

8: put

—

9: findEquipmentinfo()

™ 10: removeEquipmentinfo() ‘

T
11: remove

—
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: Mes " FmsScheduler
Equipment \ | | Manager Equipmentlinfo
> | | |
1: connectEquipmentinfo( )
> 2‘: connectEquipmentinfo( )‘
T \—’J
| [
3: getEquipmentinfo( ) ‘
‘4: getEquipmentRests( )‘
5:‘ getAvaiIabIeEquipmetsg )
-5
B
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Mes

<<CORBA>>
FmsScheduler )
\ (from com.ibm.mes.fms.schedul‘e)

<<CORBA>>
MesEquipment )
| (from com.ibm.mes.fwk.equipment) |

<<CORBA>>
MesFactoryManager

‘ (from com. ibm.mes. fuk.factory) ‘

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

*

MesOperationPattern
(from com.ibm.mes.fwk.factory)

{instantiated

*

MesOperationElement
(from com.ibm.mes.fwk.factory)

<——— ({instantiated

MesOperationPlan
(from com.ibm.mes.fwk.factory)

*

‘ MesOperationPlanltem

*

RN S o

MesOperationTimeRange ‘

MesOperationPatternManager

MesOperationPattern
MesOperationElement
Interval
7*24*60=10080
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MesOperationElement
Offset

MesOperationPlan

MesOperationPlanltem

MesEquipmentOperationPlan

MesOperationPlanltem
MesOperationPattern

MesOperationTimeRange

MesOperationTimeRange

MesPlanTimeRange

Hashtable
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" _: MesFactory \ : Mes " MesOperation
| Manager OperationPlan | Planltem

1: findOberationPattern( )

7: addOperationPI‘anltem( )

|
3: createTimeRanges( )
|

4: findOperationPattern( )

8: addOperationPlanitem( )

1
5: **createTimeRange( )

—

6: put

—
:

19




X

i MesFactory ‘ R MesOperation ‘ \ - Mes
| Manager PatternManager OperationPlan
J 1: findOperationPattern( )

J |

3: createTimeRanges( )

4: findOperationPattern( ) ‘ ‘ .
5: createTimeRanges( )

—

6: put

7: addEquipmentOperationPIe‘\nItem( )

\
8: addOperationPlanitem( )
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1: findOperationPlan( )

/

I
* MncEnntan, : Mes : MesOperationPlan
wianiaye OperationPlan \ Item

2: ;**findOperationPIanIterr?(

3: removeOperationPlan( )

|

(

4: removeOperationPlanitem(
‘ ‘ 5: remove

6: removeOperationTimeRange(

7: **removeOperationTimeRa?ge(
>y |

8: **selectOperationTimeRange(

]

9: removeOperationTimeRange‘:(

=11
10: remove

—
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. MesFactory
\ Manager

OperationPlan

- Mes

. MesQperation
Planltem

\ \
‘1: findOperationPlan( )‘

2: **findOperationPIan‘

3: modifyOperationPIaWtem( )

4: **setOpPlanitem

5: **setOpPlanltemComment( )
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MRP

FG

MesProductionOrderInfo
(from com.ibm.mes.fwlg production)

<<CORBA>>
MesProductionOrder <<CORBA>>
(from com.ibm.mes.fwk.production) MesProductionOrderManager

MesProductionLotCreator

MesConnectorToLotJobManager
(from com.ibm.mes.fwk.production)

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

(MesProduction
Lot) Mes
LotJob) FG

*

MesProductionLot <<CORBA>>
(from com.ibm.mes.fwk.production)# MesLotJob

(from com.ibm.mes.fwk.process)
I | 1.*

-11

MesProductionOrderManager
MesProductionOrder

MesProductionOrder

ID
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ProductionLot
ProductionLot
ProductionLot
ProductionLot
ProductionLot

ProductionLot

MesProductionOrderState
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MesProductionOrder

S
InProcess

Created :
S
R
ProductionLotCreated

ScheduleCreated

‘ ProductionOrderReleased

~
Lot.]ob$ ProductionOrderCompleted
“““‘5{ J-—————Eﬂ!r/

-12

MesProductionOrderinfo

MesProductionOrder

MesProductionLot
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MesProductionLotCreator
MesProductionLot

MesConnectorToLotJobManager

MesProductionLot
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Mes

FmsScheduler <<CORBA>>

A \ > MesProductSpecManager
‘(from com.ibm.mes.fms.schedule) ‘ (from com. ibm.mes.fwk.spec)

‘ <<CORBA>>

1 *
‘ <<CORBA>>
MesEquipment ‘
(from com.ibm.mes.fwk.equipment) <<CORBA>>
‘ | MesProductSpec MesProductSpecinfo
(from com.ibm.mes. fwk.spec) (from com.ibm.mes.fwk.spec)

*

|
MesProcessSteplinfo
(from com.ibm.mes.fwk.spec)

MesWorkInstructionlnfo
(from com.ibm.mes.fwk.spec)

-13

MesProductSpecManager

MesProductSpec
MesProductSpec
MesProductSpeclnfo
(MesProcessSteplnfo)
° 1D

°
® MesProcessSteplnfo
°

MesWorkInstructionlnfo
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® MesProductSpecinfo
) 1 MesProductSpec
o
o
o
o
MesProcessSteplnfo
® MesWorklnstructionlnfo
) MesProductSpeclnfo
o
o
MesWorklnstructionlnfo
MES
o ID
o
) ProcessSteplnfo
o
MesProductSpeclnfo
MES
; 1: increaseLJseCount( ) :
]
7
| 2: decreaseUseCount( ) |
]
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-15

x

I MocDendunt || “ MaeDradiint

| Spsuwianayct | opcL

FmsProcessStepInfo FmsWorkInstrunction  Appl new

add

4-5 2-7 |

1: findProcessSt‘eplnRoute( )

2: ne‘w 1

3: findProcessEqipmentinfolnResource( )

4: new

|
|
)
|
|

|
5: addWorkIn‘struction( ) |

6: new Hashtable()

o] -1
<~ | .
7: put( () to Hashtable)
|
8: new

T

9: createORBProductSpec( )

| |
10: new IVISOF IUUULLOPEL  wwUnLA
ﬂ ‘ FV‘VK new
11: addProductSpec( ) ‘
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1
: MesProduct : MesProduct
SpecManager Spec

1
: FmsProduct
Specinfo

: FmsProcess : FmsWork
Steplnfo Instruction

1: selectProductSpec( )

FmsProgessStepinfo  FmsWorkinstrunction Appl e

Appl

add

=

3: new

4: addWorqustruction( )

5: new Hashtable( )

< |

6: put( () to Hashtable

< |

7: new

8: updateProductSpec( )

-16

9: removeProductSpec( )

L

10: createORBProductSpec( )

L

11: new

)

12: addProductSpec

,
MesProductSpec CORBA
WK new

i
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LotJob

Dispatcher
MesLotJobServer
<<CORBA>> <<CORBA>> MesLotJobInfo
MesLotJobManager MesLotJob _=(from com.ibm.mes.fwk.process
(from com.ibm.mes.fwk.process) 1.*
L |
|
\
\
MesRootState MesLotJobState

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

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

-17

CORBA

MesLotJobManagerServer
CORBA

MesLotJobCreator

MesLotJob

MesLotJobManager

Creator
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MesLotJobHandlerServer
CORBA MesLotJobHandler

MesLotJobHandler
MesLotJob

MesLotJobManager
MesLotJob

MesLotJob

MesWorkOrder( )
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MesLotJobState
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MesLotJob

N
InProcess
Created
Q A 4
0
s N
ProcessJobCreated LotJobSuspended

N
LotJobReleased

N
LotJobStarted

?@J

\
N—_

~

N
ProductionOrderSuspended

—

R
Scrapped

N
LotJobFinished

)
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«

MesLotJoblInfo

CORBA

MesLotJob

MesLotJob
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-19

<<CORBA>>
MesLotJob

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

MesWorkResultHandler

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

<<Entity>>

fo — MesProcessJob

MesProcessJobState

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

InProcess

/

Created
[ _

e N
ProcessJobReleased

MesProcessJob.suspend() |}
MesLotJob.suspend() !}
MesProduction |

[MesProcessJob.isSuspended==false &

| MesLotJob.isSuspended()==false &
MesProductionOrder.isSuspended(==false

4 B

Y
ReadyToStart

| ]

S

‘ ProcessStarted

ProcessFinished

|
N
[ MesProductionOrder.ispuspended()==true ]

Suspend:
Resume:
| Abort:

-20

ProcessJob suspend
WorkOrder (global)Suspended

MesProcessJob
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MesProcessJobState

MesWorkResultHandler
MesProductionOrder
o MesProcessJob
o MesProcessJob
® MesWorkResult
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<<CORBA>>
MesLotJobManager

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

Tl

<<CORBA>>
MesProcessEquipment
(from com.ibm.mes.fwk.equipment)

<<CORBA>>
MesDispatcher

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

-21

‘ Equipmentld ‘
[T

1
MesConnectorToProcessEquipment
(from com.ibm.mes.fwk.process)

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

MesDispatcherServer

CORBA

MesDispatcher

MesDispatcher

MesWorkOrder  MesProcessEquipment

ID
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ID

MesConnectorToProcessEquipment

MES
MesWorkOrder
MesResourceGroup
\ . (Logical - MeslLotJob - Mes - Mes : MesProcess
_ View::FG | Manager Dispatcher ConnectorTo Equipment
| | | |
‘ 1: reIeaseLotJobs‘,() ‘ ‘ ‘
|
2: addProcessJoQ()
3: addProcessJob(#
4: dispatchProcesslobsTo( )
| 5: dispatchTop( )L
L: addWorkOrder(

-22
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: MesWork
Order

1: setWorkResult( )

2: setStartTime

3: setWorkResult( )

4: setStartTime

T

5: notifyProcessJot‘)Finished( ) | |

6: setFinishTime
U ]

7: notifyProductionLotFinished( ) ‘

I
8: setFinishTime ‘

9: decreasePseCount( )

|

_

-23

MesTransferRequestManager
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<<CORBA>>

MesProcessEquipment

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

<<CORBA>>

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

<<CORBA>>

MesTransferManager
(from com.ibm.mes. fwk.transfer)
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Consumable

Durable

ERP

MeslnventoryManagerServer
MeslInventoryManager

]
‘ MecFvent

MesRemoteEntitylmpl ‘% (
[ |

x .

from com.ibm.mes.fwk.util)

<<CORBA>> ‘
MeslInventoryManagerimpl .

(from com.ibm.mes.fwk.material) ‘ ‘ MesHistoryFilter ‘
} } (from com.ibm.mes.fwk.equipment)
L 1

<<CORBA>> ‘ _mMaterialAvailabili
: _mMate...;MMaterialAvailability
MesMateriallmpl ate -
(from com.ibm.mes.fwlk mr?’]tf\o/lra?gria"nfo ffrom ram ihm mace finke matariall

MesMateriall nfo

<<CORBA>>

MesDurableMateriallmpl MesDurableMaterialS tockState

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

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

MesDurableMaterialUseState MesRootState ‘
(from com.ibm.mes.fwk.material) : (from com.ibm.mes.lwk.util‘)
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MeslnventoryManager

MesMaterial

MesMaterial

MesMateriallnfo

MesMaterialAvailability

MesMateriallnfo

MesDurableMaterial

MesDurableMaterialStockState

MesDurableMaterialUseState
1

MesDurableMaterialUseState

(Ready)

(BeingUsed)

(BeingReserved)

(NotUsable)

(Disposed)
MesDurableMaterialStockState

(InStock)

43



(BeingStockOut)
(InEquipment)
(BeingStocklin)
(Disposed)
MesDurableMaterial Avaiability
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AGV
MES

<<CORBA>>
MesRemoteEntity

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

<<CORBA>> <<CORBA>>
Mes T ransferManager MesTransferJob
from com.ibm.mes. fwk. transfer 1 (from com.ibm.mes.fwk. transfer)
<<CORBA>>
Mes T ransferRequestManager <<CORBA>>
(from com.ibm.mes. fwk.process) MesEquipment
| (from com.ibm.mes.fwk.equipment)

-26

MesTransferManager

MesTransferRequestManager

MesTransferJob
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MesTransferJob

MesTransferJobState

(ReadyForTransfer)
(WaitingForTransfer)
(UnderTransfer)
(TransferAborted)
(TransferCanceled)

(TransferCompleted)
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sProcess  EmsTransfer |

AP _ FmsStorage
A ipmen _ _ Equipment EquipmentPort
1: bringin()
2: bringin()

> 3: transferMaterial ()
4: create

| | |
L

L | |

6: select()

! |
[H 7 reserveToUnload( )

5: addTransferOrder( )

\ L R

9: reserveToLoad( ) | ‘
U I 1 ‘ W ‘

10: transferStarted( 0
<

|
11: unIPaded( )

1
>4

12: unloaded( )

|

13: re‘lease()

T

14: loaded( )
& hrinalnCamnlatad!

16: handleEvent( )

17: release( )

—

| |
()

19: completef ‘ ‘ ‘

0: transferCompleted( 1

ry
1: transferCompleted(

-

22: removeTransferJob(

|

-27
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2 .

AP : FmsProcess _: FmsProcess _: (MesTransf : MesTransfe _: MesTransfe _: FmsTransfer _: FmsStorage _: FmsStorage
| Equipment  EquipmentPort ~ JobManager) | Manager | Job | Equipment | Equipment | Equipment

1: bringOut() 2: bringOut( )

3: storeMaterial( )
- 4: create

5: addTransferOrder( )

6: select() |

|
7: reserveqToLoad( )

8:j reservedToLoa

9: reserveToUnload( )

w i)
| | .

10: transferStarted( )

11: unloaded( )
12: bringOutCompIet‘e‘d() ‘ ‘ . ‘ ‘

I =

13: handleEvent( ) | | I I I
14: release( )

W 15: loaded( )
| > \‘
16: loaded( )
17: relgase( ) ‘

18: transferFinished( )

‘ 19: complete( )‘ ‘
=
20: transferCompleted( )

21: transferCompleted( )

22: removeTransferJob()
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MesProcessRoute
MesProcessStep
MesLotJob MesProcessJob

Mes
<<CORBA>> MesProcessRoute MesProcessStep
FmSSChedUIer (from com. ibm.mes. fuk. route) < >————————— (from com. ibm.mes.fuk.route)
‘ (from com.ibm.mes.fms.schedule) ‘ *
*
<<CORBA>>
MesProcessSpecManager
(from com. ibm.mes. fwk. route)
* N ;
MesProcessEquipmentinfo MesProcessResource
(from com.ibm.mes.fwk.route) (from com.ibm.mes.fwk.route)
*
-29
MesProcessSpecManager
MesProcessResorce
MesProcessRoute
MesProcessStep

MesProcessEquipmentinfo
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MesProcessRoute

MesProcessStep

MesProcessRoute

MesProcessResource

MesProcessStep

MesProcessEquipmentinfo

MesProcessResource
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. MesProcess . MesProcess . MesProcess
SpecManager Route Step

\
‘ 1: new

2: new

Annl

3: addStepToR‘oute( )

4: findProcessResource( ) ‘

5: new Hashtable( )

—

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

—

7: addProcessRouteWithStep( )

I

-30

At

new

JRYIv
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-31

. MesProcess

SpecManager

. MesProcess
Route

1: findProcessRoute( )

2: findProcessStepInRoute( )

4: removeProcessRoute( )

‘ 3: findProcessStepInRoute( )

5: sel

ectProcessRoute( )

—

[
6: remove

—

]
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. MesProcess
SpecManager

1: new

-
- MesProcess
Resource

2: new Vector()

3: findProcessE quipmentinfo( )

4: addElement( Eqpld () to Vector)

—

5: addResourceWithEquipments( )

1

Appl

Appl
ID stEquipmentinfoToResource
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-
. MesProcess

SpecManager

1: findProcessResource( )

2: findProcessEgipmentinfolnResource(

A —
. MesProcess
Resource

‘ 3: findProcessEquipmentinfolnResource( )

4: removeProcessResource( )

5: selectProcessResource( )

—

6: remove

—

]
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‘ : MesProcess :
SpecManager

MesProcess
Resource

1: findProcessEquipmentinfo() ‘

2: setEquipmentinfoToResource( )

\
3: selectProcessResource()

< |

4: selectProcessEquipmentinfo()

—

Error Check

5: setEquipmentinfoToResource( )

: |

‘ 7: findProcessEquipmentinfo()

8: removeEquipmentinfoFromResource()

9: selectProcessResource()

Error Check Zl

10: selectProcessEquipmentinfo( )

—

6: put

—

11: removeEquipmentinfoFromResource( )

|
‘ ‘LZ: remove

—
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: MesProcess ‘ : FmsProcess
SpecManager Equipmentinfo

1: finquuip‘mentInfo( )

2: selectEquiFmentlnfo( )

3: new

4: addProcessEquipmentinfo( )

—

5: put

—

MesProcessl:qUI‘pmentl—lnaer

L

6:‘ findProcessEquipmentlnfo‘( )

ID ‘
MesProcessEquipmentFinder
7:‘ findProcessEquipmentlnfo‘( )

| |
8: ‘selectProcessEquipmentlnf‘o()

]

10: modifyProcessEquiRmetInfo()

]

— -
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1
- MesProcess - FmsProcess
SpecManager Equipmentinfo B

‘ 1:‘ findEquipmentinfo( )

2: new‘ ‘
| 1 |

3: addProcessEquipmentinfo( )

i

|
‘ 5: removeProcessEquipmentinfo( ) ‘

6: selectProcessEquipmentinfo( )

—

7: remove

—
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MES

) MesEquipment
[ ) MesProcessEquipment
) MesProcessEquipmentAdaptor
MesProcessEquipment MesWorkOrder
MesProcessEquipment  MesEquipmentAdapter API

MesProcessEquipmentCallback
MesWorkResult MesWorkOrder
MesProcessEquipment
MesProcessEquipmentAdapter
CORBA
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MesWorkOrder
(from com.ibm.mes.fwk.equipment)

<<CORBA>>
MesEquipment

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

\
1

‘0..1

MesWorkResult
(from com.ibm.mes.fwk.equipment)
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<<CORBA>>
MesProcessEquipment
(from com.ibm.mes.fwk.eauipment)

< CORBA Impl

MesProcessEquipmentState

(from com.ibm.mes.

fwk.equipment)

MesEquip

mentState

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

MesEquipmentCallback

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

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

implements

\ MesProcessEquipmentimpl \

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

MesEquipmentAdaptor

(from com.ibm.mes.fwk.equipment)
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MesWorkOrder J
(from com,,lchm,mes,fwk,emu ment)

1
<<CORBA>>
ment)

MesProcessEquipmentCallback

(fvmmn Anm il maan falds AniinnaAnE)

MesProcessEquipment
(from com.ibm.mes.fwk.equi

‘ FmsMachiningEquipmentCallback
(from com.ibm.mes.fms.equipment)

[ ]

L ]

<<CORBA>>
FmsProcessEquipment .
(from com.ibm.mes.fms.equipment) implements
‘ FmsMachiningEquipmentimpl
(from com.ibm.mes.fms.equipment‘)

<<CORBA>> f CORBA Impl
FmsMachiningEquipment

(from com.ibm.mes.fms.equipment)
[ ]
\ |

‘ FmsMachiningEquipmentHandler
(from com.ibm.mes.fms.equipment)

[ ]

[ ]

implements

MesProcessEquipmentAdaptor
(from com.ibm.mes.fwk.equipment)
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<<CORBA>> MesEquipmentCallback
MesEquipment ;

uipment)

(from com.lbm.mezyk.equment)

FmsTransferEquipmentCallback

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

<<CORBA>> ‘
FmsTransferEquipment
_ _ | implements
(from com.ibm.mes.fms.equipment)

! S—u
‘ " CORBA Impl

FmsTransferEquipmentimpl

/

1
FmsTransferEquipmentAdaptor

MesEquipmentAdaptor ﬂ

(from com.ibm.mes.fms.equipment)
(from com.ibm.mes.fwKk.equipment) \
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MesEquipment

(MesPort)

MesEquipmentAdapter

MesEquipmentCallback
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MesEquipmentManager
MesEquipment

MesPort

MesProcessEquipment

(MesEquipment)
[ ]

\

NotAvailable Available

7 , \
startUﬁp J— , ( startupCompleted )
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