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Structure of Presentation

• Who am I?
• Who is EADS?
• What kinds of re-use are there?
• How do we re-use modelling?
• Example programme – CIBM

– What the programme is about
– The MODAF Model
– Animation of Model 
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Introduction

• Sarah Norton
• BSc Mathematics
• 3 years as an Analyst at Defence 

Science and Technology Laboratory 
(Dstl)

• 2 years working for a charity based 
onboard a ship

• 3 years as an Enterprise Modeller in the 
System Design Centre UK, EADS 
Defence and Security
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The European Aeronautic
Defence and Space Company
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EADS at a Glance: A Global Leader

No. 3

No. 3

No. 4

No. 2

No. 1

Commercial Aircraft

Helicopters

Commercial Launch Vehicles

Missile Systems

Satellites

Military Transport

Military Air Systems

No. 1

No. 1
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EADS Structure

Airbus EADS Defence & 
SecurityEurocopter EADS Astrium
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EADS Employees by Country
as of December 31, 2008

France Germany Spain United 
Kingdom

Other 
Countries

44,380
(37.5 %)

42,987 
(36.3 %)

10,104 
(8.5 %)

13,826 
(11.7 %)

USA
2,555 
(2.2 %)

Rest of 
World
4,497 
(3.8 %)

Total Number of Employees: 118,349
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Re-use of architecture

• Why re-use?
• Saves time and money
• What is it that takes the time and money?
• Interviewing stakeholders
• Gathering information
• Modelling

– Thought process
– Diagramming in a modelling tool

• Validation
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Re-use of architecture

• What kind of architecture 
materials exist?

• Validated MODAF models in 
standard modelling tools

• Documents with architecture type 
materials

• Spreadsheets with definitions / data
• Visio / other drawing tools with 

diagrams
• Random paper print outs of 

diagrams from no-one’s sure where, 
found in a drawer somewhere

• Interviewing stakeholders
• Gathering information
• Modelling

– Thought process

– Diagramming in a 
modelling tool

• Validation
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Re-use within EADS

• System Architect and Mega are widely used within EADS

• DoDAF (US) / MODAF (UK) / AGATE (Fr) / NAF (NATO)

• Software conversions between modelling and simulations 
tools

• We re-use as much as possible though we face 
challenges
– National Caveats

– Awareness of what is ‘out there’
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CIBM

Command Inform Battlespace Management
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CIBM Aims

• The aim is to improve the ability of 
the UK Armed forces to deliver 
desired effects.
– Appropriate
– Timely
– Synchronised
– Precise
– Joint
– National
– Multinational
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CIBM Aims

• The capabilities developed by the 
CIBM programme will meet the 
needs for increased agility

• Highly mobile tactical forces -
Strategic headquarters 

• Improved working with non -
government organisations



System Design Centre UK

CIBM Consortium
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Gaps in current Capability

• Situational Awareness (SA) is dependent 
upon Common Operational Picture (COP).

• Current COP architectures are unable to 
meet the Commanders’ information sharing 
requirements.

• Operational Pictures are currently stove 
piped.
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CIBM Task - SA Pictures for NEC

• Define an approach to delivering 
coherent SA pictures
• Improve access and sharing of critical 

information 
• Maximise consistency and clarity between 

different SA pictures 
• Enhance common understanding between 

users at all levels of command

SA 

Picture
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CIBM MODAF Model
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MODAF Model
• Meta model
• Capability Taxonomy (STV2)
• Activity Diagrams (OV5) and Node 

Relationships View (OV2)
• Vignette Operational Rules Models  (OV6a)
• Services View – User and Resource Facing –

(SOV1)
• Resource Interaction Diagram  (SV1)
• System Functions (SV4), Service Provision 

(SV12)
• Resource Event Trace (SV10c)
• System Resource Animation 
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Overview of MODAF
Model

Actual Organisation
Definition

System Data
Exchange
Definition

Resource
Interaction
Definition

Function
Definition

System
Resource
Definition

Service Definition

Operational
Node

Definition

Operational
Activity

Definition

Capability
Definition

consumes
provides

usesusesuses

consumes

uses

uses

uses
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Capabilities

Sustaining / Combat
Service Support

Capabilities

Enabling CapabilitiesEffecting / Attack /
Combat Capabilities

Command Supporting
Capabilities

IR / RFI (Information
Requirements)

Target Development
(combines target lists
and target analysis)

Surveillance, Target
Acquisition and

Reconnaissance
(STAR)

Supply

Strategic/Operational
Policy services

Seaspace
Management

Sea Transport

Rules of Engagement

Provost

Personnel ServicesPersonnel Rescue

Personnel
Management

Operational Analysis

Oceanography

Naval Gunfire

Meteorology
Monitoring

Medical

Media

Maritime Strike
(TLAM)

Maritime Anti-surface
(ASuW)

Maritime Anti-sub-
surface (ASW)

Maritime Anti-air
(AAW)

Legal

Land Transport

Land Space
Management

Land Combat
Engineering (Mobility /

Counter Mobility

Intelligence

Information
Operations

Information
Management

Ground Based Air
Defence & Tactical

Missile Defence

Ground Air Asset
Refuelling

Explosive Ordnance
Disposal

Equipment
Maintenance

Environmental
Information (Sea /

Littoral)

Environmental
Information

(Meteorology)

Environmental
Information (Land)

Electronic Emission
Management

Electronic Counter
Measures Attack

Control of Shipping

Command and Control
Facilities (configure

HQs)

Command and Control
Facilities (C4IS)

Civilian / OGD support

CBRN Monitoring
(including Ground
Reconnaissance)

CBRN
Decontamination

Blue Force Information

Aviation (AH) Attack

Artillery and Mortars
Attack (Support and

Strike)

Armour & Infantry

Airspace Management

Airborne Command
Post

Air Traffic Control / Air
Coordination

Air to Air Refuelling

Air Counter Air

Air Anti-surface
(Support and Strike)

Air Anti-sub-surface

Air (Fixed and Rotary
Wing) Transport

Maritime Mine
Counter Measures

(MCM)

Intelligence Agencies
/ Sources

Maritime Strike
(Carrier – Air)

Operational Picture

CIBM (StV-2 Capability
Taxonomy)

System Architect
Tue Jan 19, 2010  11:08

Comment

StV2 Capability Taxonomy



System Design Centre UK Command Supporting
Capabilities

IR / RFI (Information
Requirements)

Target Development
(combines target lists
and target analysis)

Strategic/Operational
Policy services

Seaspace
Management

Rules of Engagement

Operational Analysis

Legal

Land Space
Management

Intelligence

Information
Management

Environmental
Information (Sea /

Littoral)

Environmental
Information

(Meteorology)

Environmental
Information (Land)

Electronic Emission
Management

Blue Force Information

Airspace Management

Operational Picture
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OV5 Operational Activity Model

A0

Harrier Crash

A6

Recovery

A0 1 Vignette (Phases) (OV-05
Activity Model)

System Architect
Thu Jan 28, 2010  17:41

Comment

A0

Manage Local
Airspace

A4

Control BSM

A3

Prepare Joint
Fires Defensive

Fire Plan

A2

Engage Enemy

A1

Find and Watch
Routes

A1

Take Up
Defensive
Positions

A2

Harrier GR9
Crashes

A0 2 Harrier Crash (OV-05
Activity Model)

System Architect
Tue Feb 02, 2010  14:59

Comment
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OV5 Operational Activity Model

A0

Harrier Crash

A6

Recovery

A0 1 Vignette (Phases) (OV-05
Activity Model)

System Architect
Thu Jan 28, 2010  17:41

Comment

A65

Activate Joint
Rescue Co-

ordination Centre

A61

Coordinate
Across Task

Force

A62

Perform
Assessments

A63

Plan Missions

A64

Select Recovery
Method,

Resources and
Command

Arrangements

A66

Nominate Mission
Coordinator

A6 2 Recovery (OV-05 Activity
Model)

System Architect
Thu Feb 04, 2010  13:58

Comment
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OV6a Operational Rules Model
• Sequence of operational processes, showing sequence of who 

uses which services to perform what task

Picture Service Manager

Information Manager

9

Enable template
Services

ModifyLPDEntry

8

Build Picture
Channel 20 per
second for 1
minute
Services

BeginPictureChann
el

7

Add additional
filter logic
Services

CreateLPDFilter

6

Link data items to
LPD Template
Services

LinkData

1

Create New
Collaboration
Picture Service for
Community A
Services

CreatePictureServi
ce

5

Locate data
concerning area of
interest
Services

SearchDataCatalo
gue

4

Create a new
empty LPD
Template
Services

CreateLPDEntry

3

Add user
accounts to
Community
Members group
Services

AddPictureService
User

2

Add a User to the
Information
Managers Group
Services

AddPictureService
User
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OV2 Operational Node Connectivity

JRCC
Activities

"Coordinate Across Task
Force"

"Perform Assessments"
"Plan Missions"

"Select Recovery Method,
Resources and Command

Arrangements"
"Make Go / No Go Decision"

"Mission Execution"
"Perform Post-Recovery Care"

"End of Mission Close Out"

DG Armoured Recce Bn
Activities

"Manage Local Airspace"
"Take Up Defensive Positions"
"Report Of Parachute Sighting"

"Prepare Joint Fires Defensive Fire Plan"
"Control BSM"

"Authenicate and Locate Detected PELS
Beacon"

JFACC
Activities

"Activate Joint Rescue Co-
ordination Centre"

"Nominate Mission Coordinator"

Combat Air
Activities

"Harrier GR9 Crashes"
"Engage Enemy"

Watchkeeper Squadron
Activities

"Find and Watch Routes"

JFLCC

Local Police

CIBM (OV-02 Op. Node Relationships)
System Architect

Thu Jul 01, 2010  15:56

Comment

Information Exchanges
"DG Report of Parachute Sighting"

"PELS Beacon Signal"
"Police Report of Parachute Sighting"

"Harrier Status Report"

Information Exchanges
"DG Report of Parachute Sighting"

"Police Report of Parachute Sighting"

Information Exchanges
"Police Report of Parachute Sighting"

"DG Report of Parachute Sighting"
Information Exchanges

"Land Units Location and Planned Movement"

Information Exchanges
"Police Report of Parachute Sighting"

Information Exchanges
"Harrier Status Report"
"PELS Beacon Signal"

Information Exchanges
"Watchkeeper Videofeed"

Information Exchanges
"JRCC Template"
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OV7 Information Model

Need to Know

"Need to Know"

Nationality related
caveats

"Nationality related
caveats"

Security
Classification

"Security
Classification"

Role-related caveats

"Role-related
caveats"

Draft or Issue State

"Draft or Issue State"

5 Eyes

All

Personnel - In
confidence

NATO Eyes onlyUK/US Eyes Only

UK Eyes only

Medical - in
confidence

IssuedDraft

Secret

Top Secret

Confidential Restricted Unclassified

Data Access

Data Access (OV-07 Information
Model Subject Area)

System Architect
Wed Feb 17, 2010  15:06

Comment
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SOV1 Service Taxonomy

Visualisation of
Collaboration

COP

Update
Community

Picture Channel

StaticReplication

LPD Catalogue -
Catalogue
Services

DynamicReplicati
on

UnLinkData

SearchLPDCatalo
gue

SearchDataCatal
ogue

RemoveReplicatio
nPartner

RemovePictureSe
rviceUser

RemoveMetadata

MonitorAndAuditP
ictureService

ModifyPictureServ
ice

ModifyLPDEntry

LinkData

ImportLPDTempla
te

ExportLPDTempla
te

DeletePictureServ
ice

DeleteLPDEntry

DeleteDataRelatio
nship

CreatePictureSer
vice

CreateLPDEntry CreateLPDFilter

CoreSOASecurity
Services

CoreSOARegistry
Services

CoreSOAMessagi
ngCapability

CoreSOAEventsM
anager

CoreSOADirector
yServices

BeginPictureChan
nel

AddReplicationPa
rtner

AddPictureServic
eUser

AddMetadata AddDataRelations
hip

2 Search Services 2 Replication
Partner Services

2 Picture Services 2 MetaData
Services

2 LPD Entry
Services

2 LPD Filter
Services

2 Link / Unlink
Services

2 Data
Relationship

Services

2 Core SOA
Support Services

Data Catalogue -
Catalogue Services

2 Resource
Facing Services

0 CIBM
Services

CIBM (SOV-01 Service Taxonomy)
System Architect

Mon Feb 22, 2010  10:56
Comment
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Community A
<<Capability Configuration>>

Picture Service Layer

Core SOA Fabric

Information  Layer

Application Layer

Data Management Layer

Community B
<<Capability Configuration>>Own Collaboration Physical Layer - Data

Repositories

Provides Servic

CoreSOARegistryServices
CoreSOADirectoryServices

CoreSOAMessagingServices
CoreSOASecurityServices
CoreSOAEventsManager

CoreSOAServiceManagementServices
CoreSOAArchivingServices

Picture Service
Management Unit ( PSMU)

Community A
Collaboration

Tools

Community Members

Community
Physical

Picture (PP)
Node(s)

LPD/Information
Management Interface

Community
Picture

Channel

Picture
Management

Interface

LPD Catalogue

Information Manager

Data Catalogue

Picture Service Manager
Roaming User

Same Interfaces as
Community Members

Data Management
Interface

Storage and Archive

PSMU Replication Template

Registries

Community B

Messaging/Events

Security Architecture

Community B LPD Catalogue

Community B Data Catalogue

ObservationsSensor Data

Assessments

Access and Authentication:
Each of the Interfaces,
as well as the PSMU
would check user authentication
and security levels using the
Core Security and
Access/Authentication Services

From Concept to SV1 Resource Interaction Model
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Community A
<<Capability Configuration>>

Picture Service Layer

Core SOA Fabric

Information  Layer

Application Layer

Data Management Layer

Community B
<<Capability Configuration>>Own Collaboration Physical Layer - Data

Repositories

Provides Servic

CoreSOARegistryServices
CoreSOADirectoryServices

CoreSOAMessagingServices
CoreSOASecurityServices
CoreSOAEventsManager

CoreSOAServiceManagementServices
CoreSOAArchivingServices

Picture Service
Management Unit ( PSMU)

Community A
Collaboration

Tools

Community Members

Community
Physical

Picture (PP)
Node(s)

LPD/Information
Management Interface

Community
Picture

Channel

Picture
Management

Interface

LPD Catalogue

Information Manager

Data Catalogue

Picture Service Manager
Roaming User

Same Interfaces as
Community Members

Data Management
Interface

Storage and Archive

PSMU Replication Template

Registries

Community B

Messaging/Events

Security Architecture

Community B LPD Catalogue

Community B Data Catalogue

ObservationsSensor Data

Assessments

Access and Authentication:
Each of the Interfaces,
as well as the PSMU
would check user authentication
and security levels using the
Core Security and
Access/Authentication Services

SV1
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Core Services -
Hierarchical Service

Management
Functions

Core Services -
Security Architecture

Functions

Core Services -
Network Functions

Core Services -
Central User

Directory Provision

0 Supporting
Infrastructure

Services (Core
Services) and

Standards

Core Services -
Central Picture

Service Registry
Function

Picture Service
Execution Monitoring

Picture Retention and
Archive Management

0 Collaboration
Picture Service
Management

Provide Selected
Operational Picture

Channel

Picture Service
Lifecycle Management

Manage Picture
Filtering

LPD Template
Import/Export

Functions

0 Picture Information
Management

Manage LPD
Catalogue

Manage Data Tagging
and Referencing

Manage Data
Catalogue

User Registration and
Identification

Manage Collaboration
Picture Service User

Groups

Manage User
Authentication

0 Picture Service
Identity and Access

Management

Manage Data
Catalogue Replication

0 Picture Distribution
Management

Manage LPD
Catalogue Replication

Manage Replication
Partners

Controlled Replication
of Data

00 CIBM Functions

0 CIBM Top Level (SV-04 Functional
Decomposition)

System Architect
Wed Mar 10, 2010  16:53

Comment

SV4 System Function Decomposition
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SV12 Service Provision

Core SOA Fabric
<<System Resource>>

Functions
"Core Services - Central Picture Service Registry Function"

"Core Services - Central Picture Archive Management Function"
"Core Services - Central User Directory Provision"

"Core Services - Authentication and Authorisation Functions"
"Core Services - Central User Directory Search Functions"

"Core Services - Network Functions"
"Core Services - Network Management Functions"
"Core Services - Event Management Functions"
"Core Services - Security Architecture Functions"

"Core Services - Hierarchical Service Management Functions"
Provides Servic

CoreSOARegistryServices
CoreSOADirectoryServices

CoreSOAMessagingServices
CoreSOASecurityServices
CoreSOAEventsManager

CoreSOAServiceManagementServices

Picture Management Interface
<<System Resource>>

Functions
"Manage User Authentication"
"Manage Replication Partners"
"Manage Replication Contracts"

"Picture Service Creation"
"Picture Service Deletion"

"Picture Service Reconfiguration"
"Picture Service Execution Monitoring"

Provides Servic
CreatePictureService
ModifyPictureService
DeletePictureService

MonitorAndAuditPictureService
AddPictureServiceUser

RemovePictureServiceUser
AddReplicationPartner

RemoveReplicationPartner
Consumes Servic

CoreSOARegistryServices
CoreSOASecurityServices

LPDCatalogueCreationService
LPDCatalogueDeletionService
DataCatalogueCreationService
DataCatalogueDeletionService

PictureNodeManagementServices
ManageReplicationContractsService

MonitorReplicationLinks

Information Manager
<<Role Type>>

Functions
"Manage Data Tagging and Referencing"

"Manage Data Catalogue Replication"
"Manage LPD Catalogue Replication"

"Manage Replication Contracts"
"Manage Replication Partners"

"Manage LPD Catalogue"
"Manage Data Catalogue"

"Manage LPD Catalogue Entries"
"Manage LPD Entry Access Permissions"

"Manage Data Catalogue Entries"
"Manage Picture Filter Definitions"
"Manage LPD Template Import"
"Manage LPD Template Export"

"Start Picture Channel"
Consumes Servic

CreateLPDEntry
ModifyLPDEntry
DeleteLPDEntry

SearchLPDCatalogue
SearchDataCatalogue
AddReplicationPartner

RemoveReplicationPartner
CreateLPDFilter

UnLinkData
LinkData

AddMetadata
AddDataRelationship
BeginPictureChannel

VisualisationofCollaborationCOP

LPD/Information Management Interface
<<System Resource>>

Functions
"Manage User Authentication"

"Manage Picture Tags"
"Start Picture Channel"

"Manage LPD Catalogue"
"Manage LPD Catalogue Entries"

Provides Servic
LPDCatalogueCreationService
LPDCatalogueDeletionService

CreateLPDEntry
ModifyLPDEntry
DeleteLPDEntry

ExportLPDTemplate
ImportLPDTemplate

CreateLPDFilter
UnLinkData

BeginPictureChannel
LinkData

SearchLPDCatalogue
Consumes Servic

DataEntryUnlinkServices
DataEntryLinkingServices
CoreSOASecurityServices
LPDEntryStorageServices
LPDEntryTaggingServices
LPDEntryUpdateServices

LPDCatalogueSearchingServices
LPDEntryImportServices
LPDEntryExportServices

LPDEntryRetrievalServices

Picture Service Manager
<<Role Type>>

Functions
"Picture Service Creation"

"Manage Collaboration Roles"
"User Registration and Identification"

"ManageCollaboration
PictureServiceUserGroups"

"Manage LPD Entry Access Permissions"
"Picture Service Reconfiguration"

"Picture Service Deletion"
"Manage Replication Partners"
"Manage Replication Contracts"

"Start Picture Channel"
"Manage Picture Service Service Levels"

Consumes Servic
AddReplicationPartner

RemoveReplicationPartner
CreatePictureService
ModifyPictureService
DeletePictureService

AddPictureServiceUser
RemovePictureServiceUser

MonitorAndAuditPictureService
BeginPictureChannel

VisualisationofCollaborationCOP

Community Members
<<Role Type>>

Functions
"Manage Data Tagging and Referencing"

"Manage LPD Catalogue Entries"
"Manage Data Catalogue Entries"
"Manage Picture Filter Definitions"

"Manage LPD Entry Access Permissions"
"Start Picture Channel"

Consumes Servic
SearchLPDCatalogue
SearchDataCatalogue

CreateLPDEntry
ModifyLPDEntry
DeleteLPDEntry
CreateLPDFilter

LinkData
UnLinkData

AddMetadata
RemoveMetadata

BeginPictureChannel
AddDataRelationship

VisualisationofCollaborationCOP

Data Management Interface
<<System Resource>>

Functions
"Manage Data Catalogue"

"Manage Data Catalogue Entries"
"Manage Data Tags"

"Manage User Authentication"
Provides Servic

DataCatalogueCreationService
DataCatalogueDeletionService

AddMetadata
RemoveMetadata

AddDataRelationship
DeleteDataRelationship
SearchDataCatalogue

Consumes Servic
DataRetrievalServices
DataStorageServices

DataEntryUpdateServices
CoreSOASecurityServices
DataCatalogingServices

DataCatalogueSearchingServices
DataEntryListingServices

DataEntryTaggingServices
ReplicationService

Roaming User
<<Role Type>>

Functions
"View Collaboration Picture at other

HQ"
"Manage LPD Catalogue Entries"
"Manage Data Catalogue Entries"
"Manage Picture Filter Definitions"

"Manage LPD Entry Access
Permissions"

"Manage Data Tags"
"Start Picture Channel"

Consumes Servic
SearchLPDCatalogue
SearchDataCatalogue

CreateLPDEntry
ModifyLPDEntry
DeleteLPDEntry

LinkData
UnLinkData

AddMetadata
RemoveMetadata

AddDataRelationship
BeginPictureChannel

VisualisationofCollaborationCOP

Community Picture Channel
<<System Resource>>

Functions
"Manage User Authentication"
"Provide Selected Operational

Picture Channel"
Provides Servic

VisualisationofCollaborationCOP
Consumes Servic

CoreSOASecurityServices
PictureDataCompilationServices

LPD Catalogue
<<System Resource>>

Functions
"Provide Catalogue structure for LPD

entries"
"Provide LPD Entry Retrieval Services"
"Provide LPD Entry Discovery Services"

"Provide LPD Entry Import/Export Services"
"Manage LPD Entry Filtering Definitions"

Provides Servic
DataEntryUnlinkServices
DataEntryLinkingServices
LPDEntryRetrievalServices
LPDEntryStorageServices
LPDEntryTaggingServices
LPDEntryUpdateServices
LPDEntryExportServices
LPDEntryImportServices

LPDCatalogueSearchingServices

Picture Service Management Unit ( PSMU)
<<System Resource>>

Functions
"Manage Replication Contracts"
"Replication of Data References"
"Controlled Replication of Data"

"Monitor Replication Links"
"Picture Service Provisioning"

Provides Servic
ReplicationService

RemoveReplicationPartner
ManageReplicationContractsService

MonitorReplicationLinks
DataUpdateNotificationServices

Consumes Servic
CoreSOAServiceManagementServices

CoreSOASecurityServices
CoreSOAMessagingServices

Data Catalogue
<<System Resource>>

Functions
"Provide Data Reference and Source

Cataloging"
"Provide Data Retrieval Services"
"Provide Data Discovery Services"

Provides Servic
DataRetrievalServices
DataStorageServices

DataEntryUpdateServices
DataCatalogingServices

DataCatalogueSearchingServices
DataEntryListingServices

DataEntryTaggingServices
Consumes Servic

ReplicationService

Community Physical Picture (PP)
Node(s)

<<System Resource>>
Functions

"Provide Physical Picture Compilation"
"Provide Picture Delivery Loading

Statistics"
"Provide Physical Picture Node

Management"
Provides Servic

LPDEntryRetrievalServices
PictureDataCompilationServices

PictureNodeManagementServices
Consumes Servic

DataUpdateNotificationServices
LPDEntryRetrievalServices

DataRetrievalServices

Interface
Layer

Picture
Provisioning

Core Supporting Functions and Services - based on Service Oriented Architecture Approach

Data Management LayerInformation LayerPicture Service
Layer
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Resource Event Trace – SV10c

Picture Service Management Unit ( PSMU)Core SOA Service RegistryPicture Service Manager Picture Management Interface

repeated for each replication
link to this community's
physical data sources

Function performed:
Create and intialise supporting
resources for community:
PP-Nodes, LPD and Data Catalogues, PSMU

Picture Service - Request to Create

Picture Service - Request to Register New

Picture Service - Creation Success/Failure Indication

Replication - Request to Set Replication Contract

Replication - Partner Set Up Success/Failure Response

Picture Service - Registration Response



System Design Centre UK

Questions

Sarah.Norton@eads.com
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