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AgendaAgenda

•• What is an Information Architecture?What is an Information Architecture?
•• Process/Development ModelProcess/Development Model
•• Primary Design FactorsPrimary Design Factors
•• IA MethodologyIA Methodology
•• Design Evolution & TradeoffsDesign Evolution & Tradeoffs
•• Lessons LearnedLessons Learned
•• Future WorkFuture Work



 2-2000   2-2000  33  

TH E   A ER OSPA C E
C O R P O R A T I O N

Information ArchitectureInformation Architecture

•• IA is defined byIA is defined by
–– NetworksNetworks
–– Bandwidth allocationsBandwidth allocations
–– Information/traffic characterizationInformation/traffic characterization

•• GoalsGoals
–– Model flow of Ground Station informationModel flow of Ground Station information

–– Within a Ground Station or between a Ground Station & ExternalWithin a Ground Station or between a Ground Station & External
EntitiesEntities

�� Satellites, Other ground stations, Information consumersSatellites, Other ground stations, Information consumers

–– Characterize types of information in Ground StationCharacterize types of information in Ground Station
–– Nature of data (e.g. binary, text, block, stream, image...)Nature of data (e.g. binary, text, block, stream, image...)
–– Producers & ConsumersProducers & Consumers
–– Data rateData rate

–– Characterize network constraintsCharacterize network constraints
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Process/Development ModelProcess/Development Model

•• Collaborative EnvironmentCollaborative Environment
–– IA module interfaces with modules that affect it or are impacted by IAIA module interfaces with modules that affect it or are impacted by IA
–– All domain experts and the customer together in CDC during analysisAll domain experts and the customer together in CDC during analysis

runsruns

•• Spiral DevelopmentSpiral Development
–– Iterative developmentIterative development
–– As each module develops and evolves, other modules also change toAs each module develops and evolves, other modules also change to

meet the changing needsmeet the changing needs
–– Preliminary network concept matures due to staffing, processing, &Preliminary network concept matures due to staffing, processing, &

communications module resultscommunications module results
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Concept

Staffing
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Communications
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Mature
Network
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Primary Design FactorsPrimary Design Factors

•• Customer RequirementsCustomer Requirements
–– Mission requirements (e.g. alert warnings, weather reports,Mission requirements (e.g. alert warnings, weather reports,

processed imagery)processed imagery)
–– TimelinessTimeliness
–– Volume of dataVolume of data
–– Report frequencyReport frequency
–– ReliabilityReliability

•• System ConstraintsSystem Constraints
–– Satellite Satellite downlinksdownlinks//uplinksuplinks
–– Existing networksExisting networks
–– Existing ground facilitiesExisting ground facilities
–– Technology/COTS products availableTechnology/COTS products available
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IA MethodologyIA Methodology
•• Determine network requirementsDetermine network requirements
•• Characterize and size networks & serversCharacterize and size networks & servers

–– Functional AllocationFunctional Allocation
(e.g. (e.g. SatOpsLANSatOpsLAN has both Mission Management and TT&C has both Mission Management and TT&C

functions)functions)
–– Top-down decompositionTop-down decomposition

–– System information flow diagramSystem information flow diagram
–– Characterize individual flowsCharacterize individual flows
–– Assign “real” resources to flowsAssign “real” resources to flows

•• Generate inputs forGenerate inputs for
–– CommunicationsCommunications
–– ProcessingProcessing
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System Connectivity
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Lessons LearnedLessons Learned

•• Module continually evolvesModule continually evolves
•• Diagrams are essential for complex systemsDiagrams are essential for complex systems
•• The impact of dependencies between modulesThe impact of dependencies between modules

may be different from expectationsmay be different from expectations
•• Multiple IA experts are required since no singleMultiple IA experts are required since no single

expert has experience or expertise across allexpert has experience or expertise across all
satellite missions, ground architectures, andsatellite missions, ground architectures, and
technologiestechnologies
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Future WorkFuture Work

•• Automatic flow of data between diagrams & modelsAutomatic flow of data between diagrams & models
•• Incorporate expert knowledge about protocolsIncorporate expert knowledge about protocols

–– SONET, ATMSONET, ATM

•• Use of standards: JTA, DII COE, Open SystemsUse of standards: JTA, DII COE, Open Systems
•• Capture additional dependencies between IA and software,Capture additional dependencies between IA and software,

processing, and other modulesprocessing, and other modules
•• Develop approach to securityDevelop approach to security
•• LAN types:LAN types: ethernet ethernet, FDDI, ATM, FDDI, ATM
•• Architecture: client-server tiersArchitecture: client-server tiers


