
ASAM CEA
Components for Evaluation and Analysis

Part 1 of 2

Version 2.2.0

Date: 2009-12-12

Base Standard

© by ASAM e.V., 2009



Disclaimer

This document is the copyrighted property of ASAM e.V.
Any use is limited to the scope described in the license terms. The license
terms can be viewed at www.asam.net/license

http://www.asam.net/license


Table of contents 

ASAM CEA Base Standard Version 2.2.0 5 
 

Table of contents 

1 Introduction 9
1.1 How to read this document?   9

1.1.1 Structure of the document   9
1.1.2 Conventions used   10

1.2 Introducing ASAM CEA   11
1.2.1 The CEA architecture   11

2 Deployment and use of components 15
2.1 CEA components   15

2.1.1 Component-based development of CEA applications   15
2.1.2 Bricks-and-mortar applications   17

2.2 The CEA metaphor   17
2.2.1 Practicing CEA   18
2.2.2 Setting up a CEA application – some details   19

2.3 Typical use cases   22
2.3.1 Generic scenario   23
2.3.2 Safety testing   23
2.3.3 Durability testing   23
2.3.4 Motor and gear unit measurement   25

2.4 CEA applications – modes and models   26
2.4.1 Online vs. offline modes   26
2.4.2 Execution mode   27

3 CEA Specification 29
3.1 Overview   29
3.2 Global functions   29

3.2.1 Class CeaVersion   29

3.3 CEA components   31
3.3.1 Interface Component   32
3.3.2 Interface Consumer   36
3.3.3 Interface Producer   38
3.3.4 Interface VisualComponent   38

3.4 CEA bus   40
3.4.1 Interface Bus   41

3.5 CEA items   46
3.5.1 Interface Item   46
3.5.2 Interface DataItem   50

3.6 CEA services   52
3.6.1 Interface ServiceItem   52
3.6.2 Interface SystemService   52
3.6.3 Interface UndoService   55
3.6.4 Interface UnitService   55
3.6.5 Interface LogTraceService   55
3.6.6 Interface ItemSelectionService   56



Table of contents 

6 ASAM CEA Base Standard Version 2.2.0 
 

3.6.7 Interface HelpService   56
3.6.8 Interface ItemFactoryService   57

3.7 CEA events   59
3.7.1 Interface ItemEvent   59
3.7.2 Interface ItemEventListener   59
3.7.3 Interface ItemChangedEvent   60
3.7.4 Interface ItemNameChangedEvent   60
3.7.5 Interface ItemChildAddedEvent   60
3.7.6 Interface ItemChildRemovedEvent   60
3.7.7 Interface ItemValuesAppendedEvent   61
3.7.8 Interface ItemPropertyChangedEvent   61
3.7.9 Interface ItemDataChangedEvent   61
3.7.10 Interface ItemValueReplacedEvent   61
3.7.11 Interface ItemActionEvent   62
3.7.12 Interface ItemReplacedEvent   62
3.7.13 Interface ItemRevokedFromBusEvent   62
3.7.14 Interface ItemConsumerAddedEvent   63
3.7.15 Interface ItemConsumerRemovedEvent   63
3.7.16 Interface ComponentEvent   63
3.7.17 Interface ComponentEventListener   64
3.7.18 Interface ComponentPropertyChangedEvent   64
3.7.19 Interface ComponentNameChangedEvent   64
3.7.20 Interface ComponentCreatedEvent   64
3.7.21 Interface ComponentDeletedEvent   65
3.7.22 Interface BusEventIF   65
3.7.23 Interface BusEventListener   65
3.7.24 Interface BusItemAvailableEvent   65
3.7.25 Interface BusComponentAvailableEvent   66
3.7.26 Interface PropertyChangedEvent   66

3.8 CEA types   67
3.8.1 Type Cea2DataType   67
3.8.2 Type Cea2ServiceType   67
3.8.3 Interface UndoObject   67
3.8.4 Interface UnitConverter   68
3.8.5 Interface SingleItemSelector   68
3.8.6 Interface MultipleItemSelector   69
3.8.7 Interface ComponentDescriptor   69
3.8.8 Interface AuthorInfo   71
3.8.9 Interface Property   72
3.8.10 Type Cea2ConsumerInfo   73
3.8.11 Type Cea2VisualComponentType   73
3.8.12 Type Cea2LogLevel   74
3.8.13 Type Cea2LogArea   74
3.8.14 Type Cea2URL   74
3.8.15 Type Cea2DateTime   74
3.8.16 Type Cea2Boundary   74
3.8.17 Type Cea2Locale   74
3.8.18 Type Cea2UserLanguage   75
3.8.19 Type Cea2EventKind   75
3.8.20 Type Cea2UUID   75
3.8.21 Type Cea2Any   76
3.8.22 Type Cea2Type   76
3.8.23 Type Cea2Image   76



Table of contents 

ASAM CEA Base Standard Version 2.2.0 7 
 

3.9 CEA exceptions   76
3.9.1 Generic CEA exception   76
3.9.2 Exception CustomizerNotAvailable   76
3.9.3 Exception PropertyFixed   76
3.9.4 Exception PropertyNotFound   76
3.9.5 Exception OutOfRange   77
3.9.6 Exception ListenerRejected   77
3.9.7 Exception VetoException   77
3.9.8 Exception GraphicSystemNotSupported   77
3.9.9 Exception ImproperCoordinates   77
3.9.10 Exception SecurityException   78
3.9.11 Exception ComponentNotFound   78
3.9.12 Exception ItemNotAvailable   78
3.9.13 Exception DataSourceNotFound   78
3.9.14 Exception UnsupportedDataType   78
3.9.15 Exception InvalidApplication   78
3.9.16 Exception ConversionNotSupported   79
3.9.17 Exception PlatformNotSupported   79
3.9.18 Exception PropertyRejected   79
3.9.19 Exception CapacityExceeded   79
3.9.20 Exception TargetInvocation   79

The CEA file format 81
3.10 CEA descriptor   81

3.10.1 The descriptor XSD   81
3.10.2 Example   84

4 CEA component categories 85

A Glossary 87
Index   89

CEA interfaces   89

CEA operations   89

CEA types   91

CEA exceptions   91

Figuredirectory   93

Books   95


	Status of Document
	Revision History
	1 Introduction
	1.1 How to read this document?
	1.1.1 Structure of the document
	1.1.2 Conventions used
	1.1.2.1 Adopted standards
	1.1.2.2 Typographically conventions
	1.1.2.3 Mandatory syntactical conventions


	1.2 Introducing ASAM CEA
	1.2.1 The CEA architecture
	1.2.1.1 Bus-oriented communication
	1.2.1.2 CEA services – common functionality
	1.2.1.3 CEA items – communicated objects



	2 Deployment and use of components
	2.1 CEA components
	2.1.1 Component-based development of CEA applications
	2.1.2 Bricks-and-mortar applications
	2.1.2.1 Kinds of components
	2.1.2.2 Kinds of data


	2.2 The CEA metaphor
	2.2.1 Practicing CEA 
	2.2.2 Setting up a CEA application – some details
	2.2.2.1 Lifecycle of a CEA application
	2.2.2.2 Running a CEA application


	2.3 Typical use cases
	2.3.1 Generic scenario
	2.3.2 Safety testing
	2.3.3 Durability testing
	2.3.4 Motor and gear unit measurement

	2.4 CEA applications – modes and models
	2.4.1 Online vs. offline modes
	2.4.2 Execution mode


	3 CEA Specification
	3.1 Overview
	3.2 Global functions
	3.2.1 Class CeaVersion
	3.2.1.1 Operation GetSpecVersion
	3.2.1.2 Operation GetBuildNumber


	3.3 CEA components
	3.3.1 Interface Component
	3.3.1.1 Operation Init
	3.3.1.2 Operation Execute
	3.3.1.3 Operation FreeResources
	3.3.1.4 Operation Customize
	3.3.1.5 Operations GetName and SetName
	3.3.1.6 Operation GetVersion
	3.3.1.7 Operations GetConfig and SetConfig
	3.3.1.8 Operations AddListener
	3.3.1.9 Operations RemoveListener
	3.3.1.10 Operation AddPropertyListener
	3.3.1.11 Operation RemovePropertyListener
	3.3.1.12 Operation AcceptData
	3.3.1.13 Operation SetData
	3.3.1.14 Operation GetAllProperties
	3.3.1.15 Operation GetPropertyCount
	3.3.1.16 Operation GetProperty
	3.3.1.17 Operations GetPropertyValue and SetPropertyValue
	3.3.1.18 Operation GetListeners
	3.3.1.19 Operations SendComponentEvent

	3.3.2 Interface Consumer
	3.3.2.1 Operation GetInputItems
	3.3.2.2 Operation IsStillNeeded
	3.3.2.3 Operation IsCycleSafe
	3.3.2.4 Operation GetNumberOfInputPorts
	3.3.2.5 Operation GetInputDataTypes
	3.3.2.6 Operation GetPortName
	3.3.2.7 Operation SetInputItem
	3.3.2.8 Operation GetInputItem

	3.3.3 Interface Producer
	3.3.3.1 Operation GetProducedItems
	3.3.3.2 Operation ShouldSerializeItems

	3.3.4 Interface VisualComponent
	3.3.4.1 Operation Draw
	3.3.4.2 Operation GetVisualObject
	3.3.4.3 Operations GetBounds and SetBounds
	3.3.4.4 Operations GetScaling and SetScaling


	3.4 CEA bus
	3.4.1 Interface Bus
	3.4.1.1 Operation SetBusName
	3.4.1.2 Operation GetName
	3.4.1.3 Operation ValidateCurrentApplication
	3.4.1.4 Operation AddListener
	3.4.1.5 Operation RemoveListener
	3.4.1.6 Operation AddItem
	3.4.1.7 Operation RevokeItem
	3.4.1.8 Operation ReplaceItem
	3.4.1.9 Operation GetServiceItemsAvailable
	3.4.1.10 Operation GetServiceItemByType
	3.4.1.11 Operation GetDataItemsAvailable
	3.4.1.12 Operation GetDataItemByName
	3.4.1.13 Operation GetDataItemByNameAndType
	3.4.1.14 Operation GetDataItemByNameAndProducerName
	3.4.1.15 Operation GetDataItemById
	3.4.1.16 Operation GetComponents
	3.4.1.17 Operation AddComponent
	3.4.1.18 Operation RevokeComponent


	3.5 CEA items
	3.5.1 Interface Item
	3.5.1.1 Operation GetName
	3.5.1.2 Operation SetName
	3.5.1.3 Operations GetDisplayName and SetDisplayName
	3.5.1.4 Operations GetProducer and SetProducer
	3.5.1.5 Operation GetAllProperties
	3.5.1.6 Operation GetPropertyCount
	3.5.1.7 Operation GetProperty
	3.5.1.8 Operations GetPropertyValue and SetPropertyValue
	3.5.1.9 Operation AddProperty
	3.5.1.10 Operation RemoveProperty
	3.5.1.11 Operation GetListeners
	3.5.1.12 Operation AddListener
	3.5.1.13 Operation RemoveListener
	3.5.1.14 Operations GetParent and SetParent
	3.5.1.15 Operation AddChild
	3.5.1.16 Operation RemoveChild
	3.5.1.17 Operation GetChildren
	3.5.1.18 Operation SendItemEvent

	3.5.2 Interface DataItem
	3.5.2.1 Operation GetId
	3.5.2.2 Operation GetType
	3.5.2.3 Operation GetConsumers
	3.5.2.4 Operation AddConsumer
	3.5.2.5 Operation RemoveConsumer


	3.6 CEA services
	3.6.1 Interface ServiceItem
	3.6.1.1 Operation GetTypeOfService

	3.6.2 Interface SystemService
	3.6.2.1 Operations GetUserLanguage and SetUserLanguage
	3.6.2.2 Operations GetUserName and SetUserName
	3.6.2.3 Operations GetHostName and SetHostName
	3.6.2.4 Operation GetComponentTypNames
	3.6.2.5 Operation GetComponentDescriptions
	3.6.2.6 Operation CreateComponent
	3.6.2.7 Operation DeleteComponent
	3.6.2.8 Operation GetUUID
	3.6.2.9 Operation GetUniqueComponentName

	3.6.3 Interface UndoService
	3.6.3.1 Operation AddUndoObject

	3.6.4 Interface UnitService
	3.6.4.1 Operation GetCompatibleUnits
	3.6.4.2 Operation GetUnitConverter

	3.6.5 Interface LogTraceService
	3.6.5.1 Operation WriteMessage
	3.6.5.2 Operation IsLogging

	3.6.6 Interface ItemSelectionService
	3.6.6.1 Operation GetSingleItemSelector
	3.6.6.2 Operation GetMultipleItemSelector

	3.6.7 Interface HelpService
	3.6.7.1 Operation SetHelpIDString
	3.6.7.2 Operation AddHelpSet
	3.6.7.3 Operation GetHelpActionListener

	3.6.8 Interface ItemFactoryService
	3.6.8.1 Operation CreateItem
	3.6.8.2 Operation DeleteItem


	3.7 CEA events
	3.7.1 Interface ItemEvent
	3.7.1.1 Operation GetItem
	3.7.1.2 Operation GetKindOfEvent

	3.7.2 Interface ItemEventListener
	3.7.2.1 Operation HandleEvent

	3.7.3 Interface ItemChangedEvent
	3.7.4 Interface ItemNameChangedEvent
	3.7.4.1 Operation GetOldName

	3.7.5 Interface ItemChildAddedEvent
	3.7.5.1 Operation GetAddedItem

	3.7.6 Interface ItemChildRemovedEvent
	3.7.6.1 Operation GetRemovedItem

	3.7.7 Interface ItemValuesAppendedEvent
	3.7.7.1 Operation GetAppendedValuesCount

	3.7.8 Interface ItemPropertyChangedEvent
	3.7.9 Interface ItemDataChangedEvent
	3.7.10 Interface ItemValueReplacedEvent
	3.7.10.1 Operation GetIndex
	3.7.10.2 Operation GetOldValue
	3.7.10.3 Operation GetNewValue

	3.7.11 Interface ItemActionEvent
	3.7.11.1 Operation GetActionName

	3.7.12 Interface ItemReplacedEvent
	3.7.13 Interface ItemRevokedFromBusEvent
	3.7.14 Interface ItemConsumerAddedEvent
	3.7.14.1 Operation GetConsumer
	3.7.14.2 Operation GetPort

	3.7.15 Interface ItemConsumerRemovedEvent
	3.7.15.1 Operation GetConsumer
	3.7.15.2 Operation GetPort

	3.7.16 Interface ComponentEvent
	3.7.16.1 Operation GetComponent
	3.7.16.2 Operation GetKindOfEvent

	3.7.17 Interface ComponentEventListener
	3.7.17.1 Operation HandleEvent

	3.7.18 Interface ComponentPropertyChangedEvent
	3.7.19 Interface ComponentNameChangedEvent
	3.7.19.1 Operation GetOldName

	3.7.20 Interface ComponentCreatedEvent
	3.7.21 Interface ComponentDeletedEvent
	3.7.22 Interface BusEventIF
	3.7.22.1 Operation GetKindOfEvent

	3.7.23 Interface BusEventListener
	3.7.23.1 Operation HandleEvent

	3.7.24 Interface BusItemAvailableEvent
	3.7.24.1 Operation GetItem

	3.7.25 Interface BusComponentAvailableEvent
	3.7.25.1 Operation GetComponent

	3.7.26 Interface PropertyChangedEvent
	3.7.26.1 Operation GetPropertyName
	3.7.26.2 Operation GetOldValue
	3.7.26.3 Operation GetNewValue


	3.8 CEA types
	3.8.1 Type Cea2DataType
	3.8.2 Type Cea2ServiceType
	3.8.3 Interface UndoObject
	3.8.3.1 Operation GetUndoActionName
	3.8.3.2 Operation Undo
	3.8.3.3 Operation Redo

	3.8.4 Interface UnitConverter
	3.8.4.1 Operation Convert
	3.8.4.2 Operation Inverse

	3.8.5 Interface SingleItemSelector
	3.8.5.1 Operation SetSelectedItem
	3.8.5.2 Operation GetSelectedItem
	3.8.5.3 Operation SetSupportedDataTypes

	3.8.6 Interface MultipleItemSelector
	3.8.6.1 Operation SetSelectedItems
	3.8.6.2 Operation GetSelectedItems
	3.8.6.3 Operation SetSupportedDataTypes

	3.8.7 Interface ComponentDescriptor
	3.8.7.1 Operation GetSpecVersion
	3.8.7.2 Operation GetVendor
	3.8.7.3 Operation GetComponentID
	3.8.7.4 Operation GetComponentVersion
	3.8.7.5 Operation GetAuthor
	3.8.7.6 Operation GetInputTypes
	3.8.7.7 Operation GetMainClass
	3.8.7.8 Operation GetMainClassPath
	3.8.7.9 Operation GetPackageDirectory
	3.8.7.10 Operation GetCategory
	3.8.7.11 Operation GetComponentDisplayName
	3.8.7.12 Operation GetComponentToolTip
	3.8.7.13 Operation GetComponentIcon
	3.8.7.14 Operation GetComponentHelpFile

	3.8.8 Interface AuthorInfo
	3.8.8.1 Operation GetName
	3.8.8.2 Operation GetCompany
	3.8.8.3 Operation GetWebpage

	3.8.9 Interface Property
	3.8.9.1 Operation GetName
	3.8.9.2 Operation GetType
	3.8.9.3 Operation GetCategory
	3.8.9.4 Operation GetDescription
	3.8.9.5 Operation IsReadoly
	3.8.9.6 Operation IsFixed
	3.8.9.7 Operation GetValue
	3.8.9.8 Operation SetValue

	3.8.10 Type Cea2ConsumerInfo
	3.8.10.1 Operation GetConsumer
	3.8.10.2 Operation GetPort

	3.8.11 Type Cea2VisualComponentType
	3.8.12 Type Cea2LogLevel
	3.8.13 Type Cea2LogArea
	3.8.14 Type Cea2URL
	3.8.15 Type Cea2DateTime
	3.8.16 Type Cea2Boundary
	3.8.17 Type Cea2Locale
	3.8.18 Type Cea2UserLanguage
	3.8.19 Type Cea2EventKind
	3.8.20 Type Cea2UUID
	3.8.21 Type Cea2Any
	3.8.22 Type Cea2Type
	3.8.23 Type Cea2Image

	3.9 CEA exceptions
	3.9.1 Generic CEA exception
	3.9.2 Exception CustomizerNotAvailable
	3.9.3 Exception PropertyFixed
	3.9.4 Exception PropertyNotFound
	3.9.5 Exception OutOfRange
	3.9.6 Exception ListenerRejected
	3.9.7 Exception VetoException
	3.9.8 Exception GraphicSystemNotSupported
	3.9.9 Exception ImproperCoordinates
	3.9.10 Exception SecurityException
	3.9.11 Exception ComponentNotFound
	3.9.12 Exception ItemNotAvailable
	3.9.13 Exception DataSourceNotFound
	3.9.14 Exception UnsupportedDataType
	3.9.15 Exception InvalidApplication
	3.9.16 Exception ConversionNotSupported
	3.9.17 Exception PlatformNotSupported
	3.9.18 Exception PropertyRejected
	3.9.19 Exception CapacityExceeded
	3.9.20 Exception TargetInvocation


	The CEA file format
	3.10 CEA descriptor
	3.10.1 The descriptor XSD
	3.10.2 Example


	4 CEA component categories
	Index
	CEA interfaces
	CEA operations
	CEA types
	CEA exceptions
	Figuredirectory
	Books



