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PICML Meta: Assemblies
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PICML Meta: Properties & Requirements
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A PICML Instance: Robot - Assembly
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PICML Instance: Robot—Component Detf.
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PICML Instance: Robot—ComponentHomes

T L S

ManagementyorkinstructionsHome — ManagementWarkinstructions Robothlanager RobothanagerHome

- Fro
+iPal :
—"[ : = o ]

WatchSettinghtanagerHome WatchSettingManager FalletConveyorManager  pglletConveyortanagerHome

m_

HurnanMachinelnterfaceHome Humanhachinelnterface




Cadena




DRE IDE with Model Checking Capabilities D GG
Cadena examples - ModalSP
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Forward + Backward splice
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Cycle Detection
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Incremental Specification

Specifications

port action
Increasing dependencies
EZWZ‘ refinement

Strength of Verification mode-based
dependencies

refinement

component transition
semantics

Component Structure

...only in mode Y

no0.L

...State machines give
abstract behavior







DRE IDE with Model Checking Capabilities DHGEO

Bogor example — 2 Dining Philosophers
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OTIF - Integration Workflow
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Future workflow
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CadenaScenario — UML meta
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Generated Schema

<?xml version="1.0" encoding="UTF-8" ?>
<?2udm interface="cadena_scenario" version="1.00"?>
- <xsd:schema xmins:xsd="http://www.w3.0rg/2001/X ML Schema'>
- <I-- generated on Mon Jun 14 01:27:17 2004
->
- <xsd:complexType name="ESSConnectionType">
- <xsd:sequence>
<xsd:element name="Property" type="PropertyType" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="ConnectorI D" type="xsd:string" use="required
/>
<xsd:attribute name="sources" type="xsd:IDREFS" />
<xsd:attribute name="sinks" type="xsd:IDREFS" />
<xsd:attribute name="_id" type="xsd:|D" />
<xsd:attribute name="_archetype" type="xsd:IDREF" />
<xsd:attribute name="_derived" type="xsd:IDREFS" />
<xsd:attribute name="_instances" type="xsd:IDREFS" />
<xsd:attribute name="_desynched_atts" type="xsd:string" />
<xsd:attribute name="_real _archetype" type="xsd:boolean" />
<xsd:attribute name="_subtype" type="xsd:boolean" />
</xsd:complexType>
- <xsd:complexType name="ScenariosType">
- <xsd:sequence>
<xsd:element name="Scenario" type="ScenarioType" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="_id" type="xsd:|D" />
<xsd:attribute name="_archetype" type="xsd:IDREF" />
<xsd:attribute name="_derived" type="xsd:IDREFS" />
<xsd:attribute name="_instances" type="xsd:IDREFS" />
<xsd:attribute name="_desynched_atts" type="xsd:string" />
<xsd:attribute name="_real _archetype" type="xsd:boolean" />

- <xsd:complexType name="FRConnectionType">
- <xsd:sequence>

<xsd:element name="Property" type="PropertyType" minOccurs="0"
maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="facets end " type="xsd:IDREF" />
<xsd:attribute name="receptacles end " type="xsd:IDREF" />
<xsd:attribute name="_id" type="xsd:ID" />
<xsd:attribute name="_archetype" type="xsd:IDREF" />
<xsd:attribute name="_derived" type="xsd:IDREFS" />
<xsd:attribute name="_instances" type="xsd:IDREFS" />
<xsd:attribute name="_desynched_atts" type="xsd:string" />
<xsd:attribute name="_real_archetype" type="xsd:boolean" />
<xsd:attribute name="_subtype" type="xsd:boolean" />
</xsd:complexType>
<xsd:complexType name="EventSinkType">
<xsd:attribute name="name" type="xsd:string" use="required" />
<xsd:attribute name="sourcesConnections’ type="xsd:IDREFS" />
<xsd:attribute name="_id" type="xsd:ID" />
<xsd:attribute name="_archetype" type="xsd:IDREF" />
<xsd:attribute name="_derived" type="xsd:IDREFS" />
<xsd:attribute name="_instances" type="xsd:IDREFS" />
<xsd:attribute name="_desynched_atts" type="xsd:string" />
<xsd:attribute name="_real_archetype" type="xsd:boolean" />
<xsd:attribute name="_subtype" type="xsd:boolean" />
</xsd:complexType>
<xsd:complexType name="EventSourceT ype">
<xsd:attribute name="name" type="xsd:string" use="required" />
<xsd:attribute name="sinksConnections' type="xsd:IDREFS" />
<xsd:attribute name="_id" type="xsd:ID" />
<xsd:attribute name="_archetype" type="xsd:IDREF" />
<xsd:attribute name="_derived" type="xsd:IDREFS" />
<xsd:attribute name="_instances" type="xsd:IDREFS" />
<xsd:attribute name="_desynched_atts" type="xsd:string" />

<xsd:attribute name="_subtype" type="xsd:boolean" />
f 1 e X e
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Robot Assembly — Equivalent XML

- <Scenarios xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance""

Xsi :noNamespaceSchemalLocation=". .\Udm\cadena_scenario.xsd">

- <Scenario>

- <Componentlnstance name="HumanMachinelnterface" type="RobotAssembly/HumanMachinelnterface’>
<EventSink _id="id18a4" name=""WorkDisplayUpdate"™ sourcesConnections="id18a5" />
<Facet name="AnalysisController"” />
<Facet name="Controller”™ />
<Receptacle _id="1d18a6" name=""HumanResponse' facets="id18a7" />
</Componentlinstance>
<Componentinstance name="'ManagementWorklnstructions"

type-"RobotAssembIy/ManagementWorkInstructlons">
<EventSink _id="id18aa" name="ProductionReport" sourcesConnections="idl18ab" />
<EventSource _id="id18a8" name="WorkOrder'™ sinksConnections="i1d18a9" />
<Facet name="Controller”™ />
</Componentlinstance>

- <Componentinstance name="WatchSettingManager" type="RobotAssembly/WatchSettingManager >
<EventSink _id="id18b2" name=""ProcessingStatus' sourcesConnections="1d18b3" />
<EventSink _id="id18b4" name=""PalletStatus' sourcesConnections="1d18b5" />
<EventSink _id="id18b6" name="WorkOrder' sourcesConnections="i1d18a9" />
<EventSource _id="idl1l8ac" name="Display" sinksConnections="i1d18a5" />
<EventSource _id="id1l8ad" name="ProductionControl™ sinksConnections="id18ae™”™ />
<EventSource _i1d="id18af" name="MovePallet"™ sinksConnections="id18b0" />
<EventSource _id="id18b1" name=""ProductionReport” sinksConnections="id18ab™ />
<Facet name="AnalysisCalls" />
<Facet _id="id18b7" name="DisplayResponse' receptacles="id18a7" />
<Facet name="Controller"™ />
<Facet _id="id18b8" name="AnalysisOne" receptacles="1d18b9" />
<Facet _id="id18ba" name="AnalysisTwo" receptacles="1d18bb" />
</Componentlnstance>
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A Model-To-Model driven approach
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Graph Transformation
A Model-To-Model driven approach
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Graph Transformation
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Graph Transformation
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Graph Transformation
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Graph Transformation
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Tweaked-RobotAssembly: before export
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TweakedRobotAssembly: after export
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TweakedRobotAssembly: exported

<Scenarios xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi :noNamespaceSchemalLocation=". .\Udm\cadena_scenario.xs">

<Scenario>

<Componentinstance name=""HumanMachinelnterface" type="RobotAssembly/HumanMachinelnterface'>
<EventSink _id="i1d18a4" name="WorkDisplayUpdate™ sourcesConnections="id18a5" />

<Facet name="AnalysisController” />

<Facet name="Controller" />

<Property name='"Prop_Longint_999thousand”™ type="INT" value='"999000" />

<Receptacle _id="id18a6" name=""HumanResponse"™ facets="idl1l8a7" />

</Componentlinstance>

<Componentinstance name="ManagementWorklnstructions™ type="RobotAssembly/ManagementWorkinstructions™>
<EventSink _id="i1d18aa" name="ProductionReport" sourcesConnections=""id18ab" />
<EventSource _id="id18a8" name="WorkOrder" sinksConnections="id18a9" />

<Facet name="Controller" />

<Property name="Prop_Longint_999thousand”™ type="INT" value='"999000" />

<Property name="Prop_str_hi_foo" type="STRING" value="Hi fool!" />

</Componentlinstance>

<Componentinstance name="WatchSettingManager™ type="RobotAssembly/WatchSettingManager* >
<EventSink _id="1d18b2" name="ProcessingStatus" sourcesConnections=""1d18b3" />
<EventSink _id="i1d18b4" name="PalletStatus" sourcesConnections=""id18b5" />

<EventSink _id="1d18b6" name="WorkOrder"™ sourcesConnections="id18a9" />

<EventSource _id="idl8ac™ name="Display"” sinksConnections="i1d18a5" />

<EventSource _id="i1d18ad" name="ProductionControl™ sinksConnections="id18ae" />
<EventSource _id="idl18af" name="MovePallet" sinksConnections="id18b0" />

<EventSource _id="id18b1" name="ProductionReport™ sinksConnections="id18ab" />

<Facet name="AnalysisCalls" />

<Facet _id="i1d18b7" name="DisplayResponse" receptacles="id18a7" />

<Facet name="Controller" />

<Facet _id="i1d18b8" name=""AnalysisOne" receptacles="id18b9" />

<Facet _id="i1d18ba" name=""AnalysisTwo" receptacles="id18bb" />

<Property name="Prop_bool_true" type="BOOLEAN" value="TRUE" />

</Componentlinstance>

<Componentinstance name="PalletConveyorManager" type="RobotAssembly/PalletConveyorManager* >
<EventSink _id="i1d18bd" name="PalletRequests™ sourcesConnections="id18b0" />
<EventSource _id="id18bc" name="PalletStatus” sinksConnections="id18b5" />

<Facet name="Controller" />

<Facet _id="id18bf" name=""CircleAnalysis" receptacles="i1d18c0" />

<Receptacle _id="id18be" name="AnalysisTwo" facets="id18bb" />

</Componentlinstance>
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Importing scenario in Cadena

¥ | ! | Description Resource In Folder | Location
@|.. Expecting same types for source and destination of connection Robokfss,.. | Integration_TestDrive/sys... | line 42
[ ] Expecting same types for source and destination of conneckion Robotdss,,,  Inkegration_TestDrivefsys... line 45
%] Expecting same types for source and destination of conneckion Robotdss,,,  Inkegration_TestDrivefsys...  line 54
] Expecting same types for source and destination of conneckion Robokfss,,,  Inkeqgration_TestDrivefsys,.. line 60
] Expecting same types for source and destination of connection Robokfss,,,  Inkeqgration_TestDrivefsys... line 66
%] Expecting same types For source and destination of conneckion Robaokfss,,.  Inkeqgration_TestDrivelsys... line 72
[ ] Expecting instance_name.port For Display or DumbtWatchSetting3_zabrieleTry . ProcessingStatus Robokhss...  Integration_TestDrive/swys... line 73
L] Expecting same types For source and destination of connection Robokhss...  Integration_TestDrivefsws... line &4
[ ] Expecting same types for source and destination of connection Robokass,..  Integration_TestDrivefsys,., line &3
%] Expecting same types for source and destination of conneckion Robotfss,,,  Inkegration_TestDrivefsys... line 120
] Expecting same types for source and destination of conneckion Robotfss,,,  Inkeqgration_TestDrivesys... line 139
] Expecting same types for source and destination of connection Robotfss,,,  Inkegration_TestDrivesys... line 142
%] Expecting same types For source and destination of conneckion Robaokfss,,.  Inkeqgration_TestDrive/sys... line 145
[ ] Expecting same types For source and destination of connection Robokhss...  Integration_TestDrive/sws... line 149

Cadena detectstypeinconsistencies for connections
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Reimporting scenario in PICML

GR Enginev1.3.1.
Copyright (c) 2000-2004 1SIS, Vander bilt University

Engine Started. Loading relevent files...
Running...

Executing Block RootRuleBlock
Executing Rule Assembly _and_Scenario_Finder
-- InputPackets:1 M atches: 1 OutputPackets: 1
Executing Block Associate Components n_PublishConnectors
Executing Rule AssociatePublishConnector s
-- InputPackets: 1 M atches: 0 OutputPackets: 1
Executing Rule AssociateComponents
-- InputPackets: 1 M atches: 10 OutputPackets: 10
Executing Block CreateDestroy_Components n_PublishConnectors
Executing Block CreatePublishConnectors stepl
Executing Rule CreatePublishConnectors stepl rule
-- InputPackets: 1 M atches: 0 OutputPackets: 1
Executing Block CreatePublishConnectors step2
Executing Rule CreatePublishConnectors _step2 rule
-- InputPackets: 1 M atches: 0 OutputPackets: 1
Executing Block CreatePublishConnectors step3
Executing Rule CreatePublishConnectors step3 rule
-- InputPackets: 1 M atches: 0 OutputPackets: 1
Executing Rule DestroyPublishConnector s
-- InputPackets: 1 M atches: 2 OutputPackets: 2
Executing Rule FindComponents2BDeleted
-- InputPackets: 1 M atches: 0 OutputPackets:0
Executing Rule CreateComponents _stepl
-- InputPackets: 1 M atches: 0 OutputPackets:0
Executing Block Tear Down_Connections

Executing Rule Optimization_FindComponents
-- InputPackets: 1 M atches: 10 OutputPackets: 10
Executing Rule TD_Emits
-- InputPackets: 10 M atches: 8 OutputPackets: 13
Executing Rule TD_Invokes
-- InputPackets: 10 M atches: 8 OutputPackets: 13
Executing Rule TD_DeliverTo
-- InputPackets: 10 M atches:0 OutputPackets: 10
Executing Rule TD_SrcPublish
-- InputPackets: 10 M atches:0 OutputPackets: 10
Executing Block Associate Ports
Executing Rule Match_Components
-- InputPackets: 1 M atches: 10 OutputPackets: 10
Executing Rule Associate Ports rule
-- InputPackets: 10 M atches: 76 OutputPackets. 76
Executing Block ReCreate_Connections
Executing Rule Create DeliverTo
-- InputPackets: 1 M atches: 0 OutputPackets. 1
Executing Rule Create_SrcPublish
-- InputPackets: 1 M atches: 0 OutputPackets. 1
Executing Rule Create_|nvokes
-- InputPackets: 1 M atches:4 OutputPackets.4
Executing Rule Create_Emits
-- InputPackets: 1 M atches: 7 OutputPackets. 7
Executing Block Associate Properties
Executing Rule Associate_CadenaProperties on_PublishConnectors
-- InputPackets: 1 M atches: 0 OutputPackets. 1

The Transfor mation took 45.347seconds
Done!

VI[§]§
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Reimporting scenario in PICML
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Reimporting scenario in PICI\/IL (valld part)

Fobothanager

:'"'""""""'"'""""""'"'""""""'"_'E """""""""""" [ Rabdth@Enager ]~~~ """ H H

emit

- : 5 L PalletConvelorManager
HumanMEChlnemteﬁace E ‘u‘l{atf;hgettﬂﬂgh’lanagﬁ?‘f ----- E ------------------ : [Falletl::on\.rehlforruhnager] g

[ Humanpachine Interface | [ iiatch Settihghtanagar |

config Property

config Property

[ WEnagement Wipr Instructions |

X X X X

Frop_bool true Frop Longint_99%9thousand Frop str_hi foo

‘ ﬂM@Q@geQO orklnstructions

Frop_real_9tenths
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Special Thanks

Special Thanksto:

|nstitute for Softwar e Integrated Systems - Vander bilt University
Computer and Information Systems Department - Kansas State Univer sity
Object Management Group

Developersof: Cadena, GME, GReAT, OTIF, UDM, Python.org
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More information about this opensource integration projec
and the latest version of the slides at:

WEBPAGE: http://www.dre.vanderbilt.edu/—gtrombetti/

E-MAIL: gtrombetti [at] dre [dot] vanderbilt [dot] edu
Gabriele A. Trombetti

QUESTIONS




