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System Engineering Approach

Reference Architecture

Process

Engineering Environment

People
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Process

Model-Driven Architecture (MDA) + Service Oriented Architecture (SOA)
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Reference Architecture

Orchestra_ted Collision

Task Service Avoidance

Layer

Task Service

Layer SSIM SPS Req

Entity Service Orbit Sensor Catalogue

Layer

Utility Service ! . . ; "
Layer File Shell Archive Monitoring Logging
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Engineering Environment: Overview

Modelling Framework
Soa Framework
Templates

Automated Testing

Continuous Integration
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Engineering Environment: Key Principles

e Service Candidate Forms — Building Service Inventory

¢ Common Data Model enforcement through Modelling Tool
 SSA Development Guidelines

 Model-driven Definition of Interfaces and Data Types

* ICDs based on: WSDL and XSD

« Continuous Integration: Management of services, documentation and
dependencies

 Code Generation from Model, fully integrated in Build Automation
« Deployment Plans for Provisioning
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Evolution Path:

Bottom Up
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From Service Inventory 1.0

SMS Email Visualization Auth. Notification

Utility Service
Layer

File Shell Archive Monitoring Logging

European Space Agency



To Service Inventory 2.0

SWE Service COSIF Service
1 n
SST Service
1
NEO Service
1
SWE Service
> SST Service
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COSIF

File Shell Archive Monitoring Logging
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Key Architectural Patterns cesa

 Foundational Inventory Patterns
e Logical Inventory Layer Patterns

* |nventory Centralization Patterns \

* |nventory Implementation Patterns r

* Inventory Governance Patterns .
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Implementation |

[ Service 1: Catalogue of Man-Made Objects (CAT)

£ Service 7: Characterisation of Sub-Catalogue
Debris (DEB)

£ Service 3: Detection and Characterisation of In-
Orbit Fragmentations (FRG)

]

) Service 4: Re-entry P{edlcﬂons for Risk Objects
RER)

l.::ls:rvice 5: Object and Manoeuvre/Mission
Characterisation (OMC)

£ Service 6: Special Mission Support (SMS)

]

[ Service 2: Collision Warning (COL)

Surveillance & Track Processing

SST Data Supplier
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Implementation 11

Service #1; Catalogue of Man-made Objects (CAT) Use Cases

«specifications

Third Party validity screening process
«exfends
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i «specifications

i Filter data sets on criteria
1

1

1

1

)

«extends ) sspecifications Archive Manager
"""" i Archive Data
«specifitations i
User Extract orbit dat\? set for a peri:id
«extends i
! ! «specification:
! ! Sort Orbit data sets on criteria
' e
|
#includes !
i
i
«specifications
Extract Tracking Data «specifications
— Maintenance of the catalogue Scheduler
«specifications
Authentication
«specifications

Display orbit

«specifications
Cold start of a catalogue
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Implementation 111
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Implementation 1V

Interaction _(| &8
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@ «Servicelnterface» LogServiceInterface

ﬁ addMessage ()
ﬁ setloglevel ()
ﬁ getloglevel ()

ﬁ findMessages ()
ﬁ subscribe ()

ﬁ unsubscribe ()
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Results
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Results: Business Process and Services
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Results: Integration Modes

« Java-based Web-App/Service (same or other container, data
center,...)

« Java-based Application

« W3C web service standard support

« BPEL (Business Process Execution Language)

« BPMN (Business Process Modelling Language)
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Future work

Design

consolidation

e SOA e Native services

replacement e Federated
e CMS services

e Security

e HW upgrades
e Backup \
e Release process
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Conclusions

1.
2.
3.
4.
5.
6.
7.
8.
9.

Decomposition into BPs and Services at the start
Modelling Framework: good forward engineering

SOA Framework: steep learning curve, complex

BPEL: service granularity required fine tuning

Complex dependency management

Definition of a Common Data Model is quite a challenge
Extremely difficult to asses ROI

Engineers and Management ‘Buy-in’ is critical
Evolutionary path for our systems

T@  ®7
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Engineering Environment: ClI

Development Env.

Service Developer
i Integration Developer

Continuous Integration Env.

Immediate Build,
Provisioning

Maven Repository  £or any errors
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File Tools Desktop Try Help
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