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GEOSS Unified Modeling Team Engineering Report

1.0 Introduction
This report contains the results of the International Council of Systems Engineers 
(INCOSE) UML Team efforts to produce a UML architecture in accordance with IO/IEC 
19793 2007.

1.1 Scope of this document
The GEOSS Unified Modeling team engineering report provides the depiction expresses 
the Reference Model of the Open Distributed Processing (RM-ODP) viewpoint using the 
Unified Modeling Language as the syntax.  This is done by expressing each scenario of 
each GEOSS Societal Benefit Area in five viewpoints as described in ISO/IEC 
10746:1996 Part 3 Reference Model ODP Architecture and description of the UML 
concepts and extensions provided in ISO/IEC 19793:2007 

1.2 GEOSS AIP 
Each of the Societal Benefit Area Teams have developed the individual scenarios and 
associated UML Use Cases.  The UML team has developed the UML RM-ODP 
Architecture for each of the scenarios using three views of the ISO/IEC 19793 modeling 
concepts and structuring rules. These views are Enterprise, Information and 
Computational. The remaining two views will be completed in AIP 3.

The GEOSS Architecture Implementation Pilot (AIP) leads the incorporation of 
contributed components consistent with the GEOSS Architecture using a GEO Web 
Portal, WAF/CSW, AQ Community Portal, and a Clearinghouse search facility to 
access services through GEOSS Interoperability Arrangements in support of the 
GEOSS Societal Benefit Areas. AIP is a GEO task for elaborating the GEOSS 
Architecture under the purview of the GEO Architecture and Data Committee.

This Engineering Report (ER) is a key result of the second phase of AIP. AIP-2 was 
conducted from July 2008 to June 2009. A separate AIP-2 ER describes the overall 
process and results of AIP-2 and thereby provides a context for this Community SBA 
ER.[
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Reference Documents

a. ISO/IEC 10746-3:1996, Information technology – Open 
Distributed processing – Reference Model Architecture

b. ISO/IEC 193793:2007 Modeling concepts and structuring rules

2.0 UML Engineering Team Objectives
The objective of the report is to provide three of the five views expressed in Reference a. 
and as expressed in Reference b. for each of the Societal benefit areas and each of their 
scenarios.  The remaining two views will be completed in AIP3. The three views 
provided are the Enterprise, Information and Computational views.  The Enterprise View 
includes SysML Activity Diagrams for each scenario use case these activity diagrams 
represent processes. Use Cases are provided in Societal Based Area Report.  Use Case 
Diagrams also provide Role fulfillment and assignment.  SysML is an Extension of 
UML. Policies will be added in AIP 3.  The information view includes an Entity 
Relationship Diagram which includes the information actions and objects.  The 
Computational View includes Object Templates, Interface Templates, Interface 
Signatures, Data Types and Internet Structures.

3.0 Scenario Reports
This section presents all Societal Benefit Area individual UML Reports. These reports 
present all diagrams and views specified in references a and b. 

3.1. Societal Benefit Area – Air Quality & Health 

3.1.1 Scenario – Wildfire

3.1.1.1 Enterprise View

The enterprise viewpoint describes the business requirements for the Air Quality 
management and decision support using GEOSS-2 without specifying the 
technology or other system considerations. 

The Enterprise View defines use cases for Air Quality, using Object Management 
Group's Unified Modeling Language (UML). The sections that follow the 
Overview Use Case Diagram are organized by use case and describe the series 
of processes for each use cases. The processes are defined by activity 
diagrams, and are currently limited in scope to only the Wildfire scenario.
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3.1.1.1.1 Overview Use Case Diagram

A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  

The following diagram presents the overview use case diagram for Air Quality.  It 
identifies the use cases that comprise air quality management and decision 
support using GEOSS-2 and the high level relationships between them.

Health Sector

Public

Earth
Observation
Providers

Air Quality
Analysts

Policy Maker

Air Quality
Compliance

Manager

State

Modeler

Protect Public
Health

Improve Air Pollutant
Assessments and

Forecasts

Assess Air Quality
Compliance

Negotiate Pollution
Transport

Agreements

«include»

«include»

«include»

Air Quality

Figure 3-1 Use Case Diagram for Air Quality
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Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagram.

Table 3-1 Actors in the System

Actor Name Description
Air Quality Analysts Air Quality Analysts use synthesized earth observations to 

improve the characterization of smoke events. Their 
analyses support decision making for air quality 
management, such as the analyses of exceptional events 
and long-range pollution transport.

Air Quality 
Compliance 
Manager

An Air Quality Compliance Manager ensures that States 
are complying with Air Quality regulations, and is 
responsible for assessing whether a regional pollution 
even was due to an "exceptional event".

Earth Observation 
Providers

Earth Observation Providers expected for Air Quality 
include:
National, State/Provincial, Local Environmental 
Management Agencies
National Meteorological Agencies
National Space Agencies
National Land Management Agencies
Industry
Consultants
Academic and Other Research Institutes
International Cooperative for (e.g. WMO, CEOS, EEA, ...) 
Health Sector
Health authorities need to assess public health impacts of 
air pollution episodes and respond to extreme events. 
Health authorities must issue warnings when air pollution 
could harm the public. 

Modeler The Modeler runs offline forecast models. This forecast 
data is made available through CALPUFF.

Policy Maker States in the USA have requirements to comply with Air 
Quality regulations. However, in certain events such as 
fires they can apply to have a location waived from being 
considered for Air Quality compliance to regulations.

Public The public is interested in air quality and pollution events 
that are currently happening, and that are forecasted in 
the near future, so that activity decisions can be made.

State States in the USA have requirements to comply with Air 
Quality regulations. However, in certain events such as 
fires they can apply to have a location waived from being 
considered for Air Quality compliance to regulations. 
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3.1.1.1.1 Use Case: “Assess Air Quality Compliance”

Purpose:
States are required to be in compliance with Air Quality regulations; therefore Air 
Quality Managers are responsible for assessing whether a regional pollution 
even was due to an "exceptional event" (such as fire, dust storm, etc). GEOSS 
AIP2 can facilitate linking between actors and by promoting the development and 
distribution of service-oriented, interoperable tools for inter-comparison and 
fusion of models, observations, and emissions data for use in Exceptional Event 
Analysis.

Pre-Conditions:
Not defined

Post-Conditions:
Not defined

Processes

The following activity diagram “Request Exceptional Waiver Event” illustrates the 
process that is initiated by the state to request an Exceptional Waiver for an 
event, which could be a Wildfire.
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Figure 3-2 Use Case: "Request Exceptional Waiver Event
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3.1.1.1.2 Use Case: “Improve Air Pollutant Forecasts and Assessments”

Purpose:
To improve Air Quality and Pollutant Assessments and forecasts, Air Quality 
Analysts need to have access to and integrate data from a combination of 
resources: chemical transport models, satellite observations, ambient 
observations, emissions inventories and models, and meteorological data.

Pre-Conditions:
Air Quality Analysts have access to and integrate data from a combination of 
resources: chemical transport models, satellite observations, ambient 
observations, emissions inventories and models, and meteorological data.

Post-Conditions:
Data Integrated and forecast report made

Purpose:
The public needs information about air quality now and in the near future to make 
activity decisions. They may need to alert when an event has occurred that 
causes harmful amounts of air pollution and they may be interested in a local 
area's Air Quality Index or other similar health-based index. 

Pre-Conditions:
Not defined

Post-Conditions:
Not defined

Processes

The following activity diagram “Identify Public Smoke Impact” illustrates the 
process of how Air Quality Analysts will use smoke forecasts and population 
density data to assess whether a wildfire’s smoke will have a public impact. The 
health sector will get informed when a wildfire’s smoke could have an impact on 
public health.

3.1.1.1.3 Use Case: “Negotiate Pollution Transport Agreements”

Purpose:
Policy makers need to negotiate international agreement on long-range pollutant 
transport. To make informed decisions on how to negotiate intercontinental 
pollution transport agreements, policy makers need synthetic assessment reports 
which quantify the impact of intercontinental pollutant transport on various 
nations. National or internal scientific advisory groups need technical 
assessments of model experiments and synthesized historical observational 
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datasets designed to assess long-range transport. Scientific task forces 
assessing long-range transport need synthetic descriptions of the atmosphere, 
using multiple observations and models (satellites, ambient, etc.)

Pre-Conditions:
Not defined

Post-Conditions:
Not defined

Processes

No processes are currently defined for this use case. It was not addressed as 
part of the Wildfire scenario.

3.1.1.1.4 Processes

The following activity diagram “Forecast Smoke” illustrates the process of a 
modeler using fire occurrence data to run offline smoke forecast models. The 
modeler can then make a forecast report from running the offline models 
available to the community.
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The following activity diagram “Validate Forecast Model” illustrates the process of 
an Air Quality Analyst validating smoke forecasts with smoke observation data by 
doing a spatial-temporal comparison analysis. 

Modeler

Run Smoke Forecast Model

FireOccuranceData

SmokeForecast

Initiate Smoke Forecast
Model FireOccuranceData

RequestFireOccuranceData

FireLocations

Run Smoke Forecast Model

FireOccuranceData

SmokeForecast

FireOccuranceData

SmokeForecast

Initiate Smoke Forecast
Model FireOccuranceData

RequestFireOccuranceData

FireLocations

FireOccuranceData

RequestFireOccuranceData

FireLocations

USFS SMARTFIRESOAPSVC

Retrieve Fire
Occurance Data

RequestFireOccuranceData

FireOccuranceData

«block»

Retrieve Fire
Occurrence Data

RequestFireOccuranceData

FireOccuranceData

RequestFireOccuranceData

FireOccuranceData

AQ Community Catalog

Provide Forecast Report

SmokeForecast

«block»

Provide Forecast Report

SmokeForecastSmokeForecast

Fire Notification

Figure 3-3 Activity Diagram for the "Forecast Smoke" process
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Figure 3-4 Activity Diagram for the "Validate Forecast Model" process
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Figure 3-5 Activity Diagram for the "Identiy Public Smoke Impact" process



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 17

3.1.1.2 Information View
The information viewpoint is concerned with information modeling. An information 
specification defines the semantics of information and the semantics of 
information processing in an ODP system, without having to worry about other 
system considerations, such as particular details of its implementation, the 
computational process, or the nature of the distributed architecture to be used. 
The information specification in this clause defines both the basic concepts for 
information used in this specification, and the invariant, static and dynamic 
schemata.  Figure 3-5 below represents the static schema for present time.  
Invariant and dynamic concepts were viewed as inapplicable to GEOSS at this 
time.

SensorTask

SenrTaskReq

NewdataType
BeforeEvent
AfterEvent
During

ObServUser_Identifies

DwonwindImpact-supplies

FireOccurData-Provides Uses

DataNr
Data

ObServUser

UserNr
Manager
Analyst

Smoke Fcst

NrDays
Downwind Impacts

FireOccData

ObservationType
Satellite Observ
SurfObs

Figure 3-6 AQ Wildfire Information View Entity Relationship Diagram – Static Schema current time
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3.1.1.3 Computational View

The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes air quality management 
and decision support using the GEOSS-2, with “units of function as 
computational objects, and interactions among those computational objects, 
without considering their distribution over networks and nodes.”

3.1.1.3.1 Basic structure of the computational viewpoint for Air Quality

The following diagram describes the elements or packages of the computational 
viewpoint for Air Quality. Interface templates are described as ports, where 
interface signatures define operations that can handle data and return values. 
Data types are defined for this data handled and return values. Computational 
objects are components and are also described by their templates.

AQ Wildfire C Spec

AQ Object Templates

AQ Data Types AQ Interface Signatures

AQ Interface Templates

AQ Object Templates

AQ Data Types AQ Interface Signatures

AQ Interface Templates

Figure 3-7 Basic structure of the computational viewpoint for Air Quality
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3.1.1.3.2 Object and Interface Templates
In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Air Quality Main 
Functionality for Wildfire, and the user interfaces that interact with it which 
includes the Modeler, the Air Quality Analyst/Manager, and the GEOSS Registry. 
This defines the high-level architecture.

«block»

operations
getFireOccuranceData ()
getSmokeForecastMapData ()
getSmokeForecastCoverageData ()
getSatelliteSmokeObservationsData ()
getPopulationDensityMapData ()
getSurfaceSmokeObservationsData ()

AQSystemMain FunctionalityWildfire

QrySmokeData

SmokeReportQuery

SmokeForecastRpt

SrchAQSvcs_Alerts

QrySmokeData

SmokeReportQuery

SmokeForecastRpt

SrchAQSvcs_Alerts

«block»

operations
newSmokeForecast ()
updateSmokeForecast ()
deleteSmokeForecast ()

Modeler

WCSServiceWCSService

«block»

operations
overlaySmokeForecastsWithPopDensity ()
assessPublicHealth ()
assessExceptionalWaiverRequest ()
spatialTemporalComparisonAnalysis ()

Manager/Analyst

SmokeForecastSmokeForecast

«block»

operations
registerResource ()

GEOSSRegistry

SrchQASvcs_AlertsSrchQASvcs_Alerts

ISmokeRptResponse

ISmokedataQuery

ISmokeFcst

IRegResourceIRegResource

ISmokeFcst

ISmokedataQuery

ISmokeRptResponse

Figure 3-8 Computational Object templates and interface signatures
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3.1.1.3.3 Detailed Architecture

The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components.
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Figure 3-9 Internal structure of the Air Quality System Functionality Computational Object
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3.1.1.3.4 Interaction Signatures

The following diagram defines the interface signatures that are instantiated by 
the ports defined in the prior two component diagrams.

AQ_InterfaceSignatures

«Interface»
IRegResource

interactWithServicesAndAlerts ()

«Interface»
ISmokeDataQuery

queryFireOccurance ()

«Interface»
ISmokeFcst

«Interface»
ISmokeReportResponse

returnFireOcurranceQueryResults ()

«Interface»
IWCSQ

getPopulationDensity ()

getSmokeSatelliteObservations ()

getSmokeSurfaceObservations ()

getSmokeForecastCoverage ()

«Interface»
IWMSQ

getSmokeForecastMap ()

getPopulationDensityMap ()

«Interface»
IAQCommCat

searchAQ_SVCsAndAlerts ()

«Interface»
IRegResource

interactWithServicesAndAlerts ()

«Interface»
ISmokeDataQuery

queryFireOccurance ()

«Interface»
ISmokeFcst

«Interface»
ISmokeReportResponse

returnFireOcurranceQueryResults ()

«Interface»
IWCSQ

getPopulationDensity ()

getSmokeSatelliteObservations ()

getSmokeSurfaceObservations ()

getSmokeForecastCoverage ()

«Interface»
IWMSQ

getSmokeForecastMap ()

getPopulationDensityMap ()

«Interface»
IAQCommCat

searchAQ_SVCsAndAlerts ()

Figure 3-10 Interaction Signatures

3.1.1.3.5 Data Types

Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following diagram 
describes the data types that are defined for the data handled and return values 
for interfaces.
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AQ Data Types

«dataType»

attributes
PopulationDensity : PerUnitArea_Volume

CEISIN
«dataType»

attributes
Concentrations : MolarVolume
CoverageMap : Smoke Forecast_Concentrations

CALCOMP
«dataType»

attributes
SurfaceMeasurementConcentration : MolarVoulume

AirNow

«dataType»

attributes
Smoke FcstsCorrelSchoolLocations : MolarVol
FrequencyDistribuiton : Molar Vol  in area
ParticulatemattesTable : ParticulateMatterEntites
SmokeFcstCorrelHospitals : MolarVolumes

OMIAerAbs
«dataType»

attributes
FireConcentrations : perAreaTime
FireCoverageMap : MapPerArea_Time

NOAA_HMS_WFS

«dataType»

attributes
PopulationDensity : PerUnitArea_Volume

CEISIN
«dataType»

attributes
Concentrations : MolarVolume
CoverageMap : Smoke Forecast_Concentrations

CALCOMP
«dataType»

attributes
SurfaceMeasurementConcentration : MolarVoulume

AirNow

«dataType»

attributes
Smoke FcstsCorrelSchoolLocations : MolarVol
FrequencyDistribuiton : Molar Vol  in area
ParticulatemattesTable : ParticulateMatterEntites
SmokeFcstCorrelHospitals : MolarVolumes

OMIAerAbs
«dataType»

attributes
FireConcentrations : perAreaTime
FireCoverageMap : MapPerArea_Time

NOAA_HMS_WFS

Figure 3-11 Data Types handled by computations

3.2 Societal Benefits Area – Climate Change and Biodiversity

3.2.1 Scenario – Pika Distribution

3.2.1.1 Enterprise View

The enterprise viewpoint describes the business requirements for the Climate 
Change and Biodiversity (Pika Distribution) management and decision support 
using GEOSS-2 without specifying the technology or other system 
considerations. 

The Enterprise View defines use cases for Pika Distribution, using Object 
Management Group's Unified Modeling Language (UML). The sections that 
follow the Overview Use Case Diagram are organized by use case and describe 
the series of processes for each use cases. The processes are defined by 
activity diagrams for the Pika Distribution scenario.

3.2.1.1.1 Overview Use Case Diagram

A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  
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The following diagrams present the use cases diagram for Pika Distribution.  The 
diagrams identify the use cases that comprise Pika Distribution management and 
decision support using GEOSS-2.

Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagrams.

Actor Name Description
Scientist Member of 
Biodiversity 
Community
Interoperability 
Process Pilot (IP3) 
Mediation Service
Global Biodiversity 
Information Facility 
(GBIF) Web System

GBIF IP3 Mediation 
Service Distributed 
Catalog
TOPS/Climate Data 
Server
Ip3 Ecological Niche 
Model (ENM) Server
GBIF IP3 Central 
Services

Admin capabilities including robust search engine.

Table 3-2 Biodiversity Actors in the system

3.2.1.1.2 Use Case: CB-PD-01 Scientist Selects Species of Interest
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Table 3 -3 Scientist Selects Species

Scientist IP3 Mediation
Service

GBIF Web
System

Submit Query
to IP3

Mediate Query
Request

Select
Datasets

Request
Selected
Datasets

Receive Selected
Datasets

Receive Query and
Provide Presence

Datasets

Receive Request
and Provide

Datasets

Obtain and Provide
Presence Datasets

Mediate Request
for Datasets

Provide Requested
Datasets

Figure 3-12 Use CaseDiagram: CB-PD01 Species of Interest

Title CB-PD-01 Scientist Selects Species of Interest
Overview Biodiversity Scientist wants to use Interoperability Process Pilot (IP3) 

client application to obtain data for a given specie.

Actors and 
Interfaces

Actors:

- Scientist Member of Biodiversity Community.

- IP3 Mediation Service  

-GBIF Web System

Initial Status and 
Preconditions

Biodiversity Scientist wants to use IP3 to discover the 
presence datasets for a given specie. 
IP3 Mediation Service is available.
GBIF Web System is available.

Evolution STEP 1: Scientist submits query for presence datasets to IP3.
STEP 2: IP3 Mediation Services mediates the query request 
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distributing it to the GBIF Web System.
STEP 3: GBIF Web System receives query and provides 
presence datasets
STEP 4: IP3 Mediation Service obtains and provides 
presence datasets.
STEP 5: Scientist selects one or more datasets returned by the 
query.
STEP 6: Scientist requests IP3 provide selected datasets.
STEP 7: IP3 Mediation Service mediates request for datasets.
STEP 8: GBIF receives request and provides datasets. 
STEP 9: IP3 Mediation Service provides requested datasets to 
Scientist.
STEP 10: Scientist receives selected datasets.

Post Condition Biodiversity Scientist has selected datasets from IP3 
Mediation Service, which mediated the data request 
distributing it to the GBIF Web System. 

Table 3-4 Use Case Narrative CB-PD 01 Scientist Selects Species of Interest 
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3.2.1.1.3 Use Case: “CB-PD-02 Scientist Develops 

Niche Model”
Title CB-PD-02 Scientist Develops Niche Model
Overview Biodiversity Scientist wants to use GBIF Interoperability Process Pilot 

(IP3) client applications to obtain data for species and climate. Data will be 
used to develop a correlation model between species and environment 
(climate).

Actors and 
Interfaces

Actors:

- Scientist Member of Biodiversity Community.

- Global Biodiversity Information facility (GBIF) IP3 

Mediation Service Distributed Catalog (GBIF IP3 DC)

- TOPS/Climate Data Server (T/CDS)

- IP3 Ecological Niche Model (ENM) Server  

Initial Status and 
Preconditions

Biodiversity Scientist wants to use GBIF IP3 DC to discover 
historical climate data for given specie ranges. 
GBIF IP3 Mediation Service DC is available.
ENM Server is available.

Evolution STEP 1: Scientist submits query for presence datasets to GBIF 
IP3 DC.
STEP 2: GBIF IP3 DC mediates the query request distributing 
it to the T/CDS.
STEP 3: T/CDS provides query response to GBIF IP3 DC.
STEP 4: IP3 Mediation Service  receives query response from 
CDS 
STEP 5: IP3 Mediation Service provides query response list 
of datasets.
STEP 4: Scientist selects one or more datasets returned by the 
query.
STEP 5: Scientist requests T/CDS provide selected datasets.
STEP 6: GBIF IP3 DC Mediation Service mediates request 
for datasets distributing it to T/CDS
STEP 7: T/CDS provides requested datasets to IP3 Mediation 
Service.
STEP 8: IP3 Mediation Service provides requested datasets to 
Scientist.
STEP 9: Scientist receives selected datasets.
STEP 10: Scientist generates Ecological Niche Model (ENM) 
using species datasets from CB-PD-01 and climate data from 
T/CDS.
Step 11: Scientist sends ENM to IP3 Mediation service for 
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inclusion in IP3 ENM Server
Step 12: IP3 Mediation Service receives and includes ENM in 
ENM Server

Post Condition Biodiversity Scientist has developed correlation model 
(ENM) and ENM is include in ENM Server. Process was 
mediated by GBIF IP3 Mediation Service.

Table 3-5 Scientist Develops Niche Model
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Scientist2 GBIF IP3 DC

T/CDS

ENM Server

Submit Query
to IP3-2

Mediate Query
Request2

Receive and
Provide Query

Response

Receive and
Provide List of

Datasets

Receive and
Select Datasets

Request Selected
Datasets through

IP3-2

Receive Request
for Selected

Datasets

Receive and
Provide Selected

Datasets

Obtain and Provide
Selected Datasets

Receive Selected
Datasets2

Generate
Ecological Niche

Model (ENM)

Send ENM to ENM
Server through

IP3-2

Mediate ENM

Receive and
Store ENM

Figure 3-13 CB-PD 02 Scientist Develops Niche Model
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Table 3-6 Scientist Validates Niche Model

Title CB-PD-03 Scientist Validates Niche Model
Overview Biodiversity Scientist wants to use GBIF Interoperability Process Pilot 

(IP3) client applications to obtain data for species and climate. Data will be 
used to validate a correlation model between species and environment 
(climate).

Actors and 
Interfaces

Actors:

- Scientist Member of Biodiversity Community.

- GBIF IP3 Mediation Service Distributed Catalog

- TOPS/Climate Data Server (T/CDS) 

-IP3 Ecological Niche Model (ENM) Server

Initial Status and 
Preconditions

Biodiversity Scientist wants to use IP3 to discover presence 
datasets and historical climate data for given specie ranges. 
GBIF IP3 Mediation Service is available.
TOPS/CDS is available.
Ecological Niche Model (ENM) is available

Evolution STEP 1: Scientist obtains specie presence datasets using CB-
PD-01 through IP3 Mediation Service.
STEP 2: Scientist obtains historical climate data from 
TOPS/Climate Data Server using CB-PD-02 through GBIF 
IP3 Mediation Services.
STEP 3: Scientist performs ENM model validation. 

Post Condition Biodiversity Scientist has developed and validated a 
correlation model (ENM). Process was mediated by GBIF IP3 
Mediation Service.
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Scientist3

GBIF IP3-3

GBIF IP3-3

T/CDS 3

Obtain Additional
Observations

CB-PD-01

CB-PD-02

Perform Model
Validation

«include»

«include»

Figure 3-14 Use Case: Validate Ecological Niche Model

3.2.1.1.4 Use Case: “CB-PD-04 Scientist Predicts Climate Change Impact on 
Species Distribution”

Table 3-7 Scientist Predicts Climate Change Impacts

Title CB-PD-04 Scientist Predicts Climate Change Impact on 
Species Distribution

Overview Biodiversity Scientist wants to use Interoperability Process Pilot (IP3) 
client applications to obtain data for species and climate. Data will be used 
with species physiological limits to predict climate change impact on 
species distributions.

Actors and 
Interfaces

Actors:

- Scientist Member of Biodiversity Community.

- GBIF IP3 Mediation Service (GBIF IP3)

- TOPS/Climate Data Server (T/CDS) 

Initial Status and 
Preconditions

Biodiversity Scientist wants to use GBIF IP3 to discover 
presence datasets and historical climate data for given specie 
ranges. 
GBIF IP3 Mediation Service is available.
TOPS/ Climate Data Server is available

Evolution STEP 1: Scientist obtains species presence datasets using CB-
PD-01 through GBIF IP3 Mediation Service.
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STEP 2: Scientist obtains historical climate data from 
TOPS/Climate Data Server using CB-PD-02 through IP3 
Mediation Services.
STEP 3: Scientist analyses specie physiological limits. 
STEP 4: Scientist predicts climate change.
STEP 5: Scientist predicts changes in species distributions.
STEP 6: Scientist relates predicted climate changes to 
predicted change in species distributions.

Post Condition Biodiversity Scientist has related predicted climate change to 
predicted change in species distribution using GBIF IP3 
Mediation Service.

Scientist

GBIF IP3

GBIF IP3

T/CDS 4

Obtain Presence
Species and Climate

Change Datasets

CB-PD-01 4

CB-PD-02 4Analyse Specie
Physiological Limits

Predict Climate
Change

Predict Change in
Specie Distribution

Relate Predicted Change
in Specie Distribution to

Predicted Climate
Change

«include»

«include»

Figure 3-15 Use Case: Scientist Predicts Climate Change Impacts

3.2.1.1.5 Use Case: “CB-PD-05 Scientist Predicts Contraction in Range 
Distribution”

Table 3-8 Scientist Predicts Future Range Distribution

Title CB-PD-05 Scientist Predicts Contraction in Range 



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 34

Distribution
Overview Biodiversity Scientist wants to use Global Biodiversity Information 

Facility (GBIF) IP3 to predict how Pika range distributions will contract in 
the future.

Actors and 
Interfaces

Actors:

- Scientist Member of Biodiversity Community.

- GBIF Interoperability Process Pilot (IP3) Central Services

Initial Status and 
Preconditions

Biodiversity Scientist wants to use GBIF IP3 to discover 
Biodiversity Data and Metadata. 
GBIF IP3 Central Services are available.

Evolution STEP 1: Scientist requests species distribution data.
STEP 2: GBIF IP3 Central Services receives species 
distribution data request.
STEP 3: GBIF IP3 Central Services provides Biodiversity 
Data and Metadata from GBIF Network. 
STEP 4: Scientist receives species distribution data.
STEP 5: Scientist predicts future range distributions.

Post Condition Biodiversity Scientist has used GBIF IP3 to predict how Pika 
range distributions will contract in the future.

Scientist5

GBIF IP3
Central

Services

Request Specie
Distribution Data

Receive Specie
Distribution Data

Request

Provide Data from
GBIF Network

Receive Specie
Distribution Data

Predict Future
Range Distribution

Figure 3-16 Future Range Distribution

3.2.1.1.5 Processes
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The following activity diagram “Species of Interest” illustrates the process that is 
initiated by the scientist to obtain specie information.

Scientist

Submit Query to IP3

Receive Presence datasets

Request Selected Datasets

Receive Selected Datasets

IP3 Mediation Service

Mediate Query Request

Mediate Presence datasets

Mediate Dataset Request

Mediate Datasets

GBIF Web System

Receive Query Request

Provide presence Datasets

Receive Dataset Request

Provide Datasets

Submit Query

Presence Datasets

Select Datasets

Datasets
Datasets

Request Dataset Request dataset

Submit Query

Presence Datasets

Figure 3-17 Activity Diagram for the “Species of Interest” Process

Processes:

The following activity diagram “Niche Model” illustrates the process of a scientist 
developing an Ecological Niche Model.

Scientist 2

Submit Query to IP3-2

Receive List of Datasets

Request Selected Datasets

Receive Selected Datasets

Generate Ecological Niche Model 
(ENM)

Send ENM to E NM Server

GBIF IP3 DC

Mediate Query Request

Mediate List  of Datasets

Mediate Request for Datasets

Mediate Selected Datasets

Mediate E NM

T/CDS

Receive Query

Provide Query Response

Receive Reques t

Provide Selected datasets

ENM Server

Receive and S tore ENM

Generate Query Response

Select Datasets

Submit Query Submit Query

List of DatasetsList of datasets

Assemble datasets

Request Datasets Request Datasets

Selected DatasetsSelected Datasets

Send ENMSend ENM
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Figure 3-18 Activity Diagram for the “Niche Model” Process

Processes

The following activity diagram “Validate ENM” illustrates the process of how a 
scientist validates an ENM.

Swim Lane

Obtain Additional Observations

Receive Additional Observations

Perform Model Validation

GBIF IP3-3

Mediate Query and Request Using 
CB-PD-01

Mediate Query and Request Using 
CB-PD-02

Mediate Response

T/CDS 3

Receive Query and Requests

Provide Response

Assemble Data

Submit Request

Figure 3-19 Activity Diagram for “Validate ENM”

The following Activity Diagram “Scientist Predicts Climate Change Impacts” 
illustrates the process used to predict impacts on specie distribution.



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 37

Scientist

Reques t Datasets

Receive Requested Datasets

Analyse Specie Physiological 
Limits

Predict Climate Change

Predict Change in Specie 
Distribution

Relate Predicted Change in 
Specie Distribution to Predicted 
Climate Change

GBIF IP3 Mediation Service

Mediate Query and Request Using 
CB-PD-01

Mediate Query and Request Using 
CB-PD-02

Mediate Response

TOPS/Climate Data Server

Receive Query and Requests

Provide Response

Assemble Data

Submit Request

Figure 3-20. Activity Diagram for “Scientist Predicts Climate Change Impacts”

3.2.1. Processes

The following Activity Diagram “Future Range Distribution” illustrates the process 
used to predict specie distribution in the future.



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 38

Scientist5

Request Specie Distribution Data

Receive Specie Distribution Data

Predict Future Range Distribution

GBIF IP3 Central Services

Receive Specie Distribution Data 
Request

Provide Data from GBIF Network

Assemble Data

Submit Request

Specie Distribution Data

Figure 3-21 Future Range Distribution

3.2.1.2 Information View
The information specification viewpoint is concerned with information modeling.  
We have simplified the number of diagrams by offering all parts of view in an 
Entity Relation Diagram.  It contains each information object its attributes and 
relationships with other information objects,
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CorrelatesCorrelates

Has

Physio limits

Limits ID
Limits

Tops Data

Environmental ID
Environmental

Species 

Type ID
Type

Figure 3-22 Pika Information View

3.2.1.3 Computational View

The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes Climate Change and 
Biodiversity management and decision support using the GEOSS-2, with “units of 
function as computational objects, and interactions among those computational 
objects, without considering their distribution over networks and nodes.”

3.2.1.3.1 Basic structure of the computational viewpoint for Climate Change and 
Biodiversity

The following diagram describes the elements or packages of the computational 
viewpoint for Air Quality, as an example. Interface templates are described as 
ports, where interface signatures define operations that can handle data and 
return values. Data types are defined for this data handled and return values. 
Computational objects are components and are also described by their 
templates.
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Computational Viewpoint Specification of the GEOSS
SOS (C Spec)

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Figure 3-23 Basic structure of the computational viewpoint for Air Quality (Example)
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3.2.1.3.2 Object and Interface Templates
In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Pika Distribution 
Main Functionality, and the user interfaces that interact with it which includes the 
interface to the Scientist, and the interface to the Scientist/Analyst. This defines 
the high-level architecture.

ibd [block] Polar Ecosystem Catalog Search Functionality-b

«block»

Polar Ecosystem Catalog Search Functionality-b

«part»

GeoBrain Personal Workspace

«part»

GloVis Image Selection

«part»

Z39.50 Image Selection

«part»

EarthExplorer Image Selection

«part»

WMS Change Images

«part»

WCS Change Images

«part»

GEOSS Registration

«part»

Arctic Portal Data Visibility

Personal Workspace

Image Selection-2

Image Selection-3

Image Selection-4

Change Images-1

Change Images-2

Registration-1

Data Visibility-1

«part»

Eligible Images Time Availability

«part»

Bands of Interest Cloud-Free Images

«part»

Rectified Images Radiometrics

Time Availability

Cloud-Free Images-1

Radiometrics-1

«part»

Interface to Scientist
Data

«part»

Interface to Scientist/Analyst

Analysis

IPersonal Workspace-2

IImage Selection-2

IImage Selection-3

IImage Selection-4

IChange Images-1

IChange Images-2

IRegistration-1

IData Visibility-1

Personal Workspace-2

Image Selection-2

Image Selection-3

Image Selection-4

Class30Change Image-1

Class32Change Image-2

Class34Registration-1

Class36Data Visibility

ITime Availability

ICloud-Free Images-1

IRadiometrics-1

Time Availibility

Cloud-Free Images-1

Radiometric Correction/Classification

Figure 3-24 Computational object templates and interface signatures
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3.2.1.3.3 Detailed Architecture

The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components.

ibd [block] Pika Distribution Main Functionality

: Scientist

SpeciesPresence

SpeciesPresenseSummary

SpeciesPresenseReport

ClimateDataQuery

ClimateDataSummary

ClimateDataReport

TOPS

IP3 Catalog

ENM Server

GBIF

Species Catalog

Datasets Model

: IP3 Client Application
Client Application

: TOPS/Climate Data Server

TOPS Data TOPS Agent
TOPS

: IP3 Ecological Niche Model Server ENMServer

: IP3 Distributed Catalog
IP3 Catalog

UseIP3ClientApplicationInterface

: IP3 Mediation Service

:
SpeciiesCatalog

Specie Presence Data Mediation Services

Correlation Model IP3 Agent

GBIF Web System

GBIF IP3 System GBIF Agent
GBIF

Climate Sources

Climate Data Climate Agent
Climate Sources

Species Catalog

Biodiversity Data Species Agent

Physiological Limits

SpeciesCatalog

Presence Datasets

Datasets

Additional Observations

Data Agent

Datasets

Niche Model

Generation

Predictions

Correlation Model

Range Distribution Prediction

Pike Distribution Model Validation

NM Agent

Model

Mediation Services

TOPS

IP3 Catalog

ENM Server

GBIF

Species Catalog

Climate Sources

Datasets

Model

IClient Application-cd

IClient Application

IMediation Services

ITOPS

IIP3CatalogClass13

IENMServer

IGBIF

ISpeciesCatalog

IDatasets

IModel

IMediation Services-cd

ITOPS-cd

IIP3Catalog-cd

IENMServer-cd

IGBIF-cd

ISpeciesCatalog-cd

IClimateClass15

IClimate-cd

IDatasets-cd

IModel-cdIModel-cd2
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Figure 3-25 Internal structure of the Pika Distribution Functionality Computational Object



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 45

3.2.1.3.4 Interaction Signatures

The following diagram defines the interface signatures that are instantiated by 
the ports defined in the prior two component diagrams.

IClientApplication

getScientist (in ):(id : Scientist) : Scientist

getQueryFormat (in ):(id : Query) : Query

IMediationServices

getSpecieCatalog () : Catalog

requestPresenceDatasets (in ):(id : Datasets) : Datasets

receivePresenceDatasets (in ):(id : Datasets) : Datasets

provideCorrelationModel (in ):(id : Correlation) : Correlation

ITOPS

getTOPSData (in ):(id : TOPSClimateData) : TOPSClimateData

IIP3Catalog

provideAccessRequest (in ):(id : AccessRequest) : AccessRequest

getIP3Catalog (in ):(id : IP3Catalog) : IP3Catalog

IENMServer

provideBiodiversityData (in ):(id : BiodiversityData) : BiodiversityData

provideClimateData (in ):(id : ClimateData) : ClimateData

provideNicheModel (in ):(id : Model) : Model

IGBIF

getQueryFormat (in ):(id : Query) : Query)

requestSpecieData (in ):(id : SpecieData) : SpecieData)

receiveSpecieData (in ):(id : SpecieData) : SpecieData)

ISpeciesCatalog

getBiodiversityData (in ):(id : BiodiversityData) : BiodiversityData

getPhysiologicalLimits (in ):(id : Limits) : Limits

IClimateServices

getClimateData (in ):(id : ClimateData) : ClimateData

IPresenceDatasets

getDatasets (in ):(id : Datasets) : Datasets)

getAdditionalObservations (in ):(id : AdditionalObservations) : AdditionalObservations

IModel

generateNicheModel (in ):(id : Model) : Model

makePredictions (in ):(id : Predictions) : Predictions

developCorrelationModel (in ):(id : CorrelationModel) : CorrelationModel

predictRangeDistribution (in ):(id : RangeDistribution) : RangeDistribution

validateModel (in ):(id : PikaDistributionModel) : PikaDistributionModel

Figure 3-26 Interaction signatures

3.2.1.3.5 Data Types

Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following (incomplete) 
diagram describes the data types that are defined for the data handled and return 
values for interfaces.
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Scientist Identifier Query

scientist Identifier

format parameters

Datasets

species id (Pika)

specie locations

Climate Data

location id

temperature statistics

humidity statistics

rainfall statistics

snowfall statistics
Access Request

scientist identifier

catalog id

Biodiversity Data

specie id (Pika)

specie locations

specie numbers

Limits

specie id (Pika)

specie max temperature

specie min temperature

specie rainfall sensitivity

specie snowfall sensitivity

specie range(forage) limitations

Additional Observations

specie id (Pika)

specie locations

Model

specie id (Pika)

specie location (range)

specie physiological limits

temperature extremes

rainfall extremes

snowfall extremes

specie numbers vs. model parameters

food supply

preditors

Figure 3-27 Data types handled by the com

3.3 Societal Benefits Area – Climate Change and Biodiversity

3.3.1 Scenario – Arctic Food Chain

3.3.1.1 Enterprise View

The enterprise viewpoint describes the business requirements for the Arctic Food 
Chain and decision support using GEOSS-2 without specifying the technology or 
other system considerations. 

The Enterprise View defines use cases for Arctic Food Chain, using Object 
Management Group's Unified Modeling Language (UML). The sections that 
follow the Overview Use Case Diagram are organized by use case and describe 
the series of processes for each use cases. The processes are defined by 
activity diagrams, and are currently limited in scope to only the Wildfire scenario.

3.3.1.1.1 Overview Use Case Diagram

A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  
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The following diagram presents the overview use case diagram for Air Quality.  It 
identifies the use cases that comprise Arctic Food Chain and decision support 
using GEOSS-2 and the high level relationships between them.

3.3.1.1.2 Use Case Narratives

Note: Use cases selected by SBA team were really Description of the scenario 
and not really at level of use cases.  So we developed own Use Cases that 
seemed to capture the scenario intent more succinctly.

3.3.1.1.3 Use Case: “Arctic Food Chain”

Scientist

Scientist

Select Presence
Data Sets

Perform Model
Validation

Predict Changes in
Species

Distributions

PerformArcticFo-
odChainAnalysis

«include»

«include»

«include»

Figure 3-28 Use Case Diagram for Arctic Food Chain

Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagram.

Table 3-9 Actors in the System

Actor Name Description
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Actor Name Description
Arctic Food Chain
Scientist

Arctic Food Scientist selects species of interest, uses IP3 
Mediation Service to develop correlation model between 
species and environment. Climate data (published and 
accessed through a Web Coverage Service), validates 
model using additional observations. Uses known 
physiological limits of the species to direct the 
development of models relating predicted climate change 
to predicted change in species distribution. uses GBIF IP3 
system to predict how range distributions will contract in 
the future

3.3.1.1.3 Use Case: “Select Presence Data Sets”

Purpose: CB-AF-01. Scientist selects species of interest

Pre-Conditions: Connectivity with IP3 Mediation Service

Post-Conditions: Scientist uses known physiological limits of the species to direct 
the development of models relating predicted climate change to predicted 
change in species distribution.

3.3.1.1.4 Use case: “Scientist validates model using additional observations.

Purpose: CB-AF-03. Scientist validates model using additional observations

Pre Conditions: Scientist has received correlation models between species and 
environment.

Post Conditions; Scientist uses known physiological limits of the species to direct 
the development of models relating predicted climate change to predicted 
change in species distribution.

3.3.1.1.5 Use Case: “Predict changes in species distribution”

Purpose: Scientist uses GBIF IP3 system to predict how range distributions will 
contract in the future



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 49

Pre Conditions: Scientist has required known physiological limits of the species 
to direct the development of models relating predicted climate change to 
predicted change in species distribution.

Post Conditions: Scientist has used GBIF IP3 system provided data to predict 
range distributions.

3.3.1.1.6 Processes

This section has the processes of the scenario presented in form of SysML 
Activity Diagrams.
This process encompasses all four use cases depicted on activity diagram.
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IP3 Brokering & Mediation Service

«block»

GBIF Web System

Receives Request

: RecReq

: RecReq

Generates Response

: GenRes

: RecReq

Receives Access Request

: RecAccReq

: RecAccReq

Provides Requested Data Sets

: ProvReqDS
: RecAccReq

«block»

Receives Request

: RecReq

: RecReq

: RecReq

: RecReq

Generates Response

: GenRes

: RecReq

: GenRes

: RecReq

Receives Access Request

: RecAccReq

: RecAccReq

: RecAccReq

: RecAccReq

Provides Requested Data Sets

: ProvReqDS
: RecAccReq

: ProvReqDS
: RecAccReq

IP3 Brokering & Mediation Service

«block»

IP3 Brokering & Mediation Service

Mediates Query Request
: MediateQuery

: MediateQuery

Mediates response

: RecQueryRes

: GenRes

Mediates Access Request

: ProvReqDS

: RecAccReq

Forwards Access Response
: FwdAccRes : ProvReqDS

«block»

Mediates Query Request
: MediateQuery

: MediateQuery

: MediateQuery

: MediateQuery

Mediates response

: RecQueryRes

: GenRes

: RecQueryRes

: GenRes

Mediates Access Request

: ProvReqDS

: RecAccReq

: ProvReqDS

: RecAccReq

Forwards Access Response
: FwdAccRes : ProvReqDS: FwdAccRes : ProvReqDS

Scientist

Submit Query to IP3
: IP3Query

Receives Query Response
: RecReq : RecQueryRes

Selects Datasets

: RecReq

: SelDataSet

Requests Selected Datasets

: SelDataSet

: SelDataSet

Receives Requested datasets

: FwdAccRes

«block»

Submit Query to IP3
: IP3Query: IP3Query

Receives Query Response
: RecReq : RecQueryRes: RecReq : RecQueryRes

Selects Datasets

: RecReq

: SelDataSet

: RecReq

: SelDataSet

Requests Selected Datasets

: SelDataSet

: SelDataSet

: SelDataSet

: SelDataSet

Receives Requested datasets

: FwdAccRes: FwdAccRes

Query

Figure 3-29 Activity Diagram for the “Arctic Food Chain Request for data” Process.
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3.3.1.1 Information view

Polar Echosystems Community Catalog

data ranges : int
Row_Path : String
collection : char
cloud cover : int

Eligible Images List : String
Images : String

Arctic Portal

Change Detection Output Services : String

Enterprise View::WCS

Grid Coverages : Integer

Enterprise View::WMS

Georeferenced Map Images : String

Enterprise View::GEOSS Portal

Available Disaster Services Info : String

Alert Service Subscriptions : String
Activate services that provide early warning service ()

Scientist

1
1..*

Registered
*

1..*

Registetred

1

1..* Registered

*

1

Registered

*
1..*

Visible
*

1..*

Visible

1..*

1

Figure 3-30 Polar Echosystems Entity Relationship Diagram

3.3.1.3 Computational View
The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes Arctic Food Chain and 
decision support using the GEOSS-2, with “units of function as computational 
objects, and interactions among those computational objects, without considering 
their distribution over networks and nodes.”

3.3.1.3.1 Basic structure of the computational viewpoint for Arctic Food Chain

The following diagram describes the elements or packages of the computational 
viewpoint for Arctic Food Chain as an example. Interface templates are 
described as ports, where interface signatures define operations that can handle 
data and return values. Data types are defined for this data handled and return 
values. Computational objects are components and are also described by their 
templates
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Computational Viewpoint Specification of the GEOSS
SOS (C Spec)

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Figure 3-31 Computational Viewpoint
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3.3.1.3.2 Object and Interface Templates

In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Arctic Food 
Chain Main Functionality for Wildfire, and the user interfaces that interact with it 
which includes the Modeler, the Arctic Food Chain Analyst/Manager, and the 
GEOSS Registry. This defines the high-level architecture.
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3.3.1.3.3 Detailed Architecture

The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components.

ibd [block] Arctic Food Chain-Internal Structure-System Main Functionality

«block»

Arctic Food Chain SystemMainFunctionality

«part»
: IP3 Mediation Service

ISpeciesData

SpeciesPreDataSets

«part»

:
SpecisePres-

Data

«part»

: SpeciesCatalog

«part»

: WEB Feature Service

SpeciesPreDataSets

IClimateData

ClimateData

CorrelationModel

«part»
: CorrModel

«part»

:
Climate

«part»

:
SpecisePresData

«part»

: Climate Data Server

IClimateData

«part»
: Climate

«part»
: ClimateDB

«part»

: WEB Coverage Service

IHistoricalClimateData

IClimateData
CorrelationModel

HistoricalClimatedataRpt

«part»

: WEBAgent

«part»

: FD

«part»
: WSD

ISpeciesDataQuery

ISpeciesRpt

«part»

EcologicalNicheModelService
Pres&ClimData

«part»

: ENMData

«part»

BlockProperty-
1 : ENMDB

HistClimateDataRpt

«part»
: IP3 Mediation Service

ISpeciesData

SpeciesPreDataSets

«part»

:
SpecisePres-

Data

«part»

: SpeciesCatalog

ISpeciesData

SpeciesPreDataSets

«part»

:
SpecisePres-

Data

«part»

: SpeciesCatalog

«part»

: WEB Feature Service

SpeciesPreDataSets

IClimateData

ClimateData

CorrelationModel

«part»
: CorrModel

«part»

:
Climate

«part»

:
SpecisePresData

SpeciesPreDataSets

IClimateData

ClimateData

CorrelationModel

«part»
: CorrModel

«part»

:
Climate

«part»

:
SpecisePresData

«part»

: Climate Data Server

IClimateData

«part»
: Climate

«part»
: ClimateDB

IClimateData

«part»
: Climate

«part»
: ClimateDB

«part»

: WEB Coverage Service

IHistoricalClimateData

IClimateData
CorrelationModel

HistoricalClimatedataRpt

«part»

: WEBAgent

«part»

: FD

«part»
: WSD

IHistoricalClimateData

IClimateData
CorrelationModel

HistoricalClimatedataRpt

«part»

: WEBAgent

«part»

: FD

«part»
: WSD

ISpeciesDataQuery

ISpeciesRpt

«part»

EcologicalNicheModelService
Pres&ClimData

«part»

: ENMData

«part»

BlockProperty-
1 : ENMDB

Pres&ClimData

«part»

: ENMData

«part»

BlockProperty-
1 : ENMDB

HistClimateDataRpt

«part»

: ScientistSpeciesPresence

SpeciesPresenceReport

CorrelationModelQ

HistoricalClimateDataQ

Climate&PresClimateData
SpeciesPresence

SpeciesPresenceReport

CorrelationModelQ

HistoricalClimateDataQ

Climate&PresClimateData

IFindSpeciesPres

ISpeciesPresenceRptISPeciesPresRpt

ISpeciesDataQuery

ISelectedDataSets

IClimateDataResponse

IClimatedataQ

IHistoricalClimateData

ICorrModel
ICORRModelQ

IHistroicalClimateData

IHistClimdata

IPres&ClimData

IENMModelValidation

 : SpecQ

 : SpecPresData

 : SpecQ

 : SpecPresData

 : SpeciesDataQ

 : SpeiciesRpt

 : SelDataSets
 : SpeciesDataQ

 : SpeiciesRpt

 : SelDataSets

 : ClimQ

 : ClimQResponse

 : ClimQ

 : ClimQResponse
 : ClimQ

 : ClimQResponse

 : ClimQ

 : ClimQResponse

 : SPQuery

 : SPQResp

 : SPQuery

 : SPQResp

 : ClimQ  : ClimQResponse : ClimQ  : ClimQResponse
 : ClimQ : ClimQ

 : ENMDBQ

 : ENMQRESP

 : ENMDBQ

 : ENMQRESP

 : ENMDBQ

 : ENMQRESP

 : ENMDBQ

 : ENMQRESP

 : ClimQ : ClimQ

 : HistQ : HistQ

 : HistDataQ : HistDataQ

 : GetDescrip : GetDescrip

 : GetData : GetData

Figure 3-32 internal structure of the Arctic Food Chain System Functionality 
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3.3.1.2.4 Interaction Signatures

The following diagram defines the interaction signatures that are instantiated by 
the ports defined in the prior two component diagrams.
Enterprise View::CC&BIO::Arctic Food::Interaction Signature

ISpeciesPresenceReport

presenceRpt : String

IFindSpeciesPresence

SpeciesPresence : String

Climate&PresentClimateData

Climate : String

ClimateData : integer

Correllation Model

CorrelationModel : String

Figure 3-33. Interaction signatures

3.3.1.2.4 Data Types

Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following diagram 
describes the data types that are defined for the data handled and return values 
for interfaces.

Enterprise View::CC&BIO::Arctic Food::Datatypes

«dataType»
FwdAccRes

«dataType»
GenRes

«dataType»
IP3Query

«dataType»
MedAccReq

«dataType»
MediateQuery

«dataType»
MedResp

«dataType»
ProvReqDS

«dataType»
RecAccReq

«dataType»
RecQueryRes

«dataType»
RecReqDS

«dataType»
SelDataSet

«dataType»
SubQueryIP3

Figure 3-34 Data types handled by the Arctic Food Chain interfaces
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3.4 Societal Benefits Area – Climate Change and Biodiversity

3.4 1 Scenario – Polar Echosystems

3.4.1.1 Enterprise View
Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagram.

Table 3-10 Actors in the Polar Echosystems System

Actor Name Description
Scientist Launches GEOBrain, establishes personal workspace and 

obtains LANDSAT scenes from polar regions, makes 
radiometric corrections that yield rectified images and 
registers change detection output images (WMS&WCS) 
services with GEOSS that are visible through Arctic portal.

GEOSS Provides Portal, Registry and Clearinghouse
LandSAT Has scenes of eligible images as metadata with embedded 

link (URL) to a thumbnail image .in various polar locations 
Earth Explorer 
Client

Stages access/download of images by Scientist

3.4.1.1.1 Use Case: “Get Change Detection Output Services”

3.4.1.1.2 Overview Use Case Diagram
A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  

The following diagram presents the overview use case diagram for Polar 
Echosystems.  It identifies the use cases that comprise Polar Echosystems and 
decision support using GEOSS-2 and the high level relationships between them.

3.4.1.1.3 Use Case Narratives 
Purpose:
The purpose of this Scenario is to get and make visible via Arctic Portal detection 
output (WMS/WCS) of Change Images.  The scenario really has one use case 
with seven steps and two pre conditions.

Pre-Conditions: Scientific Workbench is enabled with catalog functionality and 
GEO Brain has been launched and personal workspace established
Not defined
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Post-Conditions:  Change detection output services (WMS/WCS) are registered 
with GEOSS and visible through Arctic portal.
Alternatives: Perform Radiometric Correction and produce rectified images.
Processes

The following activity diagram “Get Change Detection Output Services” illustrates 
the process that is initiated by the state to request an Exceptional Waiver for an 
event, which could be a Wildfire.

3.4.1.1.4Use case:

Scientist

LandSAT

Earth Explorer
Client

Scientist

0.0 Execute Polar
Ecossystem

Process

1.0 Retrieve list of
eleigible eligible

images

2.0 Identify Suitable
time frames

3.0 Acess
Download of

images 4.0 Perform
Radiometric
Correction

5.0 Stage
Resulting Change

Images

6.0 Obtain Cahange
Detection output

from GEOSS

«include»

«include»

«include»
«include»

«extend»

Figure 3-35 Get Change Detection Output

3.4.1.1.5 Processes
This section has the processes of the scenario presented in form of a SysML 
Activity Diagram. This process encompasses all use cases depicted on activity 
diagram.  One activity diagram was selected because use cases are really better 
classified as steps of a process than individual use cases.
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Figure 3-36 Activity Diagram "Get Change Detection Output"

3.4.1.2 Information View

The information specification viewpoint is concerned with information modeling.  
We have simplified the number of diagrams by offering all parts of view in an 
Entity Relation Diagram.  It contains each information object its attributes and 
relationships with other information objects,

Polar Echosystems Community Catalog

data ranges : int
Row_Path : String
collection : char
cloud cover : int

Eligible Images List : String
Images : String

Arctic Portal

Change Detection Output Services : String

Enterprise View::WCS

Grid Coverages : Integer

Enterprise View::WMS

Georeferenced Map Images : String

Enterprise View::GEOSS Portal

Available Disaster Services Info : String

Alert Service Subscriptions : String
Activate services that provide early warning service ()

Scientist

1
1..*

Registered
*

1..*

Registetred

1

1..* Registered

*

1

Registered

*
1..*

Visible
*

1..*

Visible

1..*

1

Figure 3-37 Polar echosystem Entity Relationship Diagram
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3.4.1.3 Computational View
The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes Polar Echosystems
and decision support using the GEOSS-2, with “units of function as 
computational objects, and interactions among those computational objects, 
without considering their distribution over networks and nodes.”

3.4. 1.3.1 Basic Structure of the computational viewpoint
The following diagram describes the elements or packages of the computational 
viewpoint for Polar Ecosystems as an example. Interface templates are 
described as ports, where interface signatures define operations that can handle 
data and return values. Data types are defined for this data handled and return 
values. Computational objects are components and are also described by their 
templates

Computational Viewpoint Specification of the GEOSS
SOS (C Spec)

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Figure 3-38 Basic Structure of the computational viewpoint

3.4.1.3.2 Object and Interface templates
In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Polar Ecosystem 
Main Functionality for Flooding, and the user interfaces that interact with it which 
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includes Scientist, and the GEOSS Portal. This defines the high-level 
architecture.
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Figure 3-39 Object and interface templates

3.4.1.3.3 Detailed Architecture
The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components
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Figure 3-40 Polar ecosystem Detailed Architecture

3.4.1.3.4 Interaction Signatures

The following diagram defines the interaction signatures that are instantiated by 
the ports defined in the prior two component diagrams

BDPolaEchoSystemInterfaceSignature
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Figure 3-41 Interaction Signatures



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 68



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 69

3.4.1.3.5 Data Types

Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following (incomplete) 
diagram describes the data types that are defined for the data handled and return 
values for interfaces.
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Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following (incomplete) 
diagram describes the data types that are defined for the data handled and return 
values for interfaces.



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 71

BDPolarEchoSystemDataTypes
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Figure 3-42 Data Types Polar Echosystems

3.5 Societal Benefits Area – Disaster Management

3.5.1 Scenario – Flood Disaster Management

3.5.1.1Enterprise View

The enterprise viewpoint describes the business requirements for the Disaster 
Management and decision support using GEOSS-2 without specifying the 
technology or other system considerations. 

The Enterprise View defines use cases for Disaster Management, using Object 
Management Group's Unified Modeling Language (UML). The sections that 
follow the Overview Use Case Diagram are organized by use case and describe 
the series of processes for each use cases. The processes are defined by 
activity diagrams, and are currently limited in scope to only the Wildfire scenario.

3.5.1.1.1 Overview Use Case Diagram

A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  

The following diagram presents the overview use case diagram for Air Quality.  It 
identifies the use cases that comprise Disaster Management and decision 
support using GEOSS-2 and the high level relationships between them.
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Figure 3-43 Use Case Diagram for Disaster Management

Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagram.

Table 3-11 Actors in the Disaster Management System

Actor Name Description
Initiator The Initiator is in charge of searches for warning services 

that provide events or predictions about potential flood on 
a given area. 

Actuator Actuator (Regional civil protection) to activate services that 
offer Early Warning (e.g. based on modeling such a Global 



AIP-2 GEOSS Unified Modeling Team 
Engineering Report

2009

Page | 74

Actor Name Description
Flood Potential Model) to monitor AOIs. When an alert is 
raised, Actuator (Regional civil protection) requests 
multiple Processors (Data Providers) to activate monitoring 
services. The Actuator (Regional civil protection) accesses 
the result of observations using WCS or SOS (e.g. Daily 
Flood Map Prediction). Based on the map analysis, the 
Actuator (Regional civil protection) sends back to Initiator a 
demand for activation of new data acquisition. Based on 
Initiator acknowledgment, the Actuator (Regional civil 
protection) activates a feasibility request for a new data 
acquisition to multiple Processors (Data Providers) through 
SPS.  The Actuator analyses feasibility study, both from 
SPS output to a dedicated SPS client application and 
from SPS KML output. Based on existing feasibility 
studies, the Actuator (Regional civil protection) sends a 
request for acquisition (tasking) through SPS. If possible 
the acquisition should be for data before, during and after 
event. In parallel with acquisition request, the Actuator 
(Regional civil protection) request data from catalog before 
event for a pre-damage analysis.  Actuator (Regional civil 
protection) accesses the data via WCS or WMS and 
should start the analysis process. 

The Actuator can submit such results to an 
Hydrology/Meteorology Disaster Management domain 
experts (e.g. the Caribbean Disaster Response Agency) 
and ask for 'near real time' feedback on the produced 
maps. In parallel, 
Actuator (Regional civil protection) should request thematic 
processing from Processors (Map producer). This would 
involve the WPS running a classification or detection 
algorithm, and production of PNG and KML overlays on 
the raster result (GeoTIFF) from the WPS.  The Actuator 
should provide damage map after event. 

This information should be available through WMS and 
used for assessing damage by insurance company or by 
NGO organization to help Public.

Processors Processors activate such services. The output of such 
services should be WMS, WCS or SOS. The output should 
be on daily time monitoring. Processors activate such 
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Actor Name Description
services. The output of such services should be WMS, 
WCS or SOS. The output should be on daily time 
monitoring.  A Processor configures/sends an event 
notification to Actuator (Regional civil protection) when 
monitoring detects upcoming disaster conditions. 

The notification can be sent by using Sensor Alert Service 
(SAS).
Based on Alert issuing by a Processor,   Processors (Data 
Providers) provide feasibility sensor acquisition results. 
Once data is acquired, a Processor sends notification to 
Actuator (Regional civil protection) via WS Addressing or 
WS Notification.  One or more Processors (Data Providers) 
make ortho-image available (pre and after).

Geometric processing / Ortho-processing can be activated 
via WPS.

WMS Outputs daily time monitoring services. The WMS is used 
on-the-field by Actuator (Regional civil protection), e.g. for 
building an evacuation plan.

Whether data is acquired but delivered too late during or 
after event. Provide damage maps.  
All maps produced are released 
for public communication and 
accessible via mass-market 
products such as KML.

WCS Outputs daily time monitoring services
SOS Outputs daily time monitoring services

SAS Sends notifications by using Sensor Alert Service (SAS).
Based on Alert issuing by a Processor, 

WPS Geometric processing / Ortho-processing can be activated 
via WPS.  WPS runs a classification or detection algorithm 
and production of PNG and KML overlays on the raster 
result (GeoTIFF) from the WPS. 

Domain Experts domain experts (e.g. the Caribbean Disaster Response 
Agency) and ask for 'near real time' feedback on the 
produced maps
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3.5.1.1.2 Use Case: “Assess Flooding”

Purpose:
Initiators provide Flooding Management and are responsible for setting up areas 
where monitoring services are required and obtaining these services, reporting 
before, during and after maps and provide alerts of current flood conditions.

Pre-Conditions:
Not defined

Post-Conditions:
Not defined

3.5.1.1.3 Processes:

This section has the processes of the scenario presented in form of SysML 
Activity Diagrams.
This process encompasses all four use cases depicted on activity diagram.
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Figure 3-44 Activity Diagram for Flood assessment, mapping, and alerts 
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Figure 3-45 Identify Areas where Monitoring is needed

3.5.1.2 Information View

The information specification viewpoint is concerned with information modeling.  
We have simplified the number of diagrams by offering all parts of view in an 
Entity Relation Diagram.  It contains each information object its attributes and 
relationships with other information objects,
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Figure 3-46 Flooding Entity Relationship Diagram
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3.5.1.3 Computational View

The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes Disaster Management
and decision support using the GEOSS-2, with “units of function as 
computational objects, and interactions among those computational objects, 
without considering their distribution over networks and nodes.”

3.5.1.3.1 Basic structure of the computational viewpoint for Disaster 
Management

The following diagram describes the elements or packages of the computational 
viewpoint for Air Quality. Interface templates are described as ports, where 
interface signatures define operations that can handle data and return values. 
Data types are defined for this data handled and return values. Computational 
objects are components and are also described by their templates.

Computational Viewpoint Specification of the GEOSS
SOS (C Spec)

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Figure 3-47. Basic structure of the computational viewpoint for Disaster Management
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3.5.1.3.2 Object and Interface Templates

In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Disaster Main 
Functionality for Flooding, and the user interfaces that interact with it which 
includes the Initiator, Actuator and Processor, and the GEOSS Portal. This 
defines the high-level architecture.
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Figure 1-48 Computational Objects Flooding Disaster
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3.5.1.2.3 Detailed Architecture

The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components.
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Figure 3-49 Internal structure of the Flooding System Main Functionality 
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3.5.1.1.4 Interaction Signatures

The following diagram defines the interface signatures that are instantiated by 
the ports defined in the prior two component diagrams.
GEOSS::Disaster Management::DM Computational View::REFacilityPlannerInterfaceSignatures

«Interface»
ISNDW3C

GetWAFFrom CommunityPortalUsingCrawler ()

GetCIESINFromWMS ()

«Interface»
IRetrieveWAF

SendWAFDatatoW3C ()

«Interface»
IInvokeAnalysis

RetrieveCIESINDatafromW3C ()

ExpoloitRetrivedCIESINData ()

RetrieveCIESINReports ()

PerformFacilityStudy ()

ReportStudyResults to Investor ()

«Interface»
ISNDW3C

GetWAFFrom CommunityPortalUsingCrawler ()

GetCIESINFromWMS ()

«Interface»
IRetrieveWAF

SendWAFDatatoW3C ()

«Interface»
IInvokeAnalysis

RetrieveCIESINDatafromW3C ()

ExpoloitRetrivedCIESINData ()

RetrieveCIESINReports ()

PerformFacilityStudy ()

ReportStudyResults to Investor ()

Figure 3-50 Interaction signatures

3.5.1.1.5 Data Types
Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following (incomplete) 
diagram describes the data types that are defined for the data handled and return 
values for interfaces.
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Figure 3-51 Data types handled by the computational objects

3.6 Societal benefits Area –Renewable Energy

3.6.1 Scenario – Facility Management

3.6.1.1 Enterprise View

The enterprise viewpoint describes the business requirements for the Facility 
Management and decision support using GEOSS-2 without specifying the 
technology or other system considerations. 

The Enterprise View defines use cases for Facility Management, using Object 
Management Group's Unified Modeling Language (UML). The sections that 
follow the Overview Use Case Diagram are organized by use case and describe 
the series of processes for each use cases. The processes are defined by 
activity diagrams, and are currently limited in scope to only the Wildfire scenario.

3.6.1.1.1 Overview Use Case Diagram

A use case diagram describes the behaviors and dynamics of the system being 
modeled, and is composed of a component boundary, use case name, external 
actors and their relationships. Within the use case diagram, actors are 
represented as person stick figures, and use cases are shown as bubbles.  

The following diagram presents the overview use case diagram for Facility 
Management.  It identifies the use cases that comprise Facility Management and 
decision support using GEOSS-2 and the high level relationships between them.
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TBD
Figure 3-52 Use CaseDiagram for Facility Management

Actors formalize the roles of systems, individuals, or external components which 
interact with this system. The following table describes the actors in the use case 
diagram.

Table 3-12 Actors in the Facility Management System

Actor Name Description
Application Provider Application Provider (operates the RE Web Services) 
Data Provider Data Provider (operates a contributing Web Service). 

Other "optional" layers provided by Data Provider partners, 
implementing GEOSS interoperability 
arrangement (WMS), can be nested to fulfill a scenario. 
This includes:

 Hydro Network 
 Electric Network
 Gazetteer
 Land Use 
 Protected Area 
 Risks & Hazard

to implement the "search and discovery" process of 
such data in the GEOSS Portal, Metadata and 
catalog must have been defined by the Data 
Provider to describe candidate resources.
An approach using ISO 19119 Metadata describing 
W3C WSDL Web Service has been chosen for the 
core layers. For each Web Service a corresponding 
Metadata file is build using the INSPIRE on-line tool 
for building Metadata and Catalog

GEOSS Portal 
integrator

In our example we wish to provide an AOI selection 
through a Google Map Mashup. The GEOSS Portal 
Integrator will either need to change the Google API Key to 
match the GEOSS portal domain name or he will need to 
provide it to the Specific Application Provider. In any case 
manual deployment of the Portlet will (at least for now) will 
be necessary.

Investor The investor asks a consulting company for a study for a 
given geographical area. he investor make a decision on 
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Actor Name Description
geographical area to locate facility based on study from 
consultant

Consulting 
Company

The consulting company wants to obtain the necessary 
information and puts requests to the GEOSS portal. 
Among the result for his specific request, the consulting 
company selects and invokes the specific application. The 
consulting company retrieves the archive, performs the 
study by exploiting the retrieved information and its own 
models and reports to the investor.

3.6.1.1.2 Use Case: “Locate a suitable location for a Renewable Energy Facility”

Purpose:  Purpose: In order to locate a suitable location to build a renewable 
energy facility Components are deployed as W3C Web Services by the 
Application Provider at the Renewable Energy Community Portal 
(www.webservice-energy.org). 
They allow access to various "core" layers such as maps for:

 DNI (Direct Normal Irradiance) from HelioClim 3 database 
 Shadows, Slopes, and Altitude from STRM database

Other "optional" layers provided by Data Provider partners, implementing 
GEOSS interoperability arrangement (WMS), can be nested to fulfill a scenario 
type. These include:

 Hydro Network 
 Electric Network
 Gazetteer
 Land Use 
 Protected Area 
 Risks & Hazard

Providing an easy access to the above mentioned data is a key component of 
the RE Scenario.

Accordingly it is considered to develop a graphical client as a form of a Portlet 
(JSR-168). This Portlet is already deployed at the RE Community Portal 
(project.mesor.net), and can be deployed at other GEOSS Portal Candidate 
platforms, supporting such Portlet mechanism.

The Portlet will provide the user with a graphical Geolocalisation map mechanism 
(Google Map API) for AOI (Area Of Interest) selection and extra form for 
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selecting the period (Date min/max), the scale, and the list of desired optional 
layers.
As a result the Portlet will provide an archive (.zip/.tar....) of the core layers and 
the selected optional layers as a form of geo-referenced raster files (GeoTIFF).

The JSR-168 Portlet is not yet in the list of GEOSS Standard component though 
this topic is still active in the AIP Team. This does not yet prevent to register it as 
a GEOSS "Special Arrangement" to make it visible within the GEOSS Portal search.

Taking into account such new component in the framework of GEOSS standard must be discuss 
and further validated in the SIF (Standards & Interoperability Forum).

Pre-Conditions:
Not defined

Post-Conditions:
Not defined

3.6.1.1.3 Processes

The following activity diagram illustrates the process that is initiated by the 
Investor to request a study from a Consulting Company to provide a facility 
feasibility study.  Since Societal Based scenario was made of several small use 
cases they were combined in one activity diagram rather than several very small 
activity diagrams.

Figure 3-53 Activity Diagram for the “Request Facility Service”
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3.6.1.2 Information View
The information specification viewpoint is concerned with information modeling.  We
have simplified the number of diagrams by offering all parts of view in an Entity Relation 
Diagram.  It contains each information object its attributes and relationships with other 
information objects,

GEOSS Portal

Available Disaster Services Info : String
Alert Service Subscriptions : String

Activate services that provide early warning service ()

WCS

Grid Coverages : Integer

WMS

Georeferenced Map Images : String

SOS

Daily Flood Map : String

Actuator

Pre Damage Analyses : String

Post Damage Analyses : String

1..*

1..*

sends

Initiator

Sends 0..1

1..*

Monitor AOIs

*

1..*

sends

sends

*

1..*

Provides

Provides

Figure 3-54 Information View Facility Management
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3.6.1.3 Computational View

The computational view is described in accordance with ISO/IEC 19793 for the 
use of UML for Open Distributed Processing system specification. 

The computational specification functionally decomposes Facility Management
and decision support using the GEOSS-2, with “units of function as 
computational objects, and interactions among those computational objects, 
without considering their distribution over networks and nodes.”

3.6.1.3.1 Basic structure of the computational viewpoint for Facility Management

The following diagram describes the elements or packages of the computational 
viewpoint for Facility Management. Interface templates are described as ports, 
where interface signatures define operations that can handle data and return 
values. Data types are defined for this data handled and return values. 
Computational objects are components and are also described by their 
templates.

Computational Viewpoint Specification of the GEOSS
SOS (C Spec)

Object Template

Data Type

InterfaceTemplates

InterfaceSignatures

Figure 3-55 Basic structure of the computational viewpoint for Facility Management
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3.6.1.3.2 Object and Interface Templates

In the following component diagram, system functionality is decomposed into 
computational objects (or components) that interact at the interfaces (or port 
instances). The system consists of four main components – the Facility 
Management Main Functionality for Investor and Consulting Company. This 
defines the high-level architecture.

GEOSS::Renewable Energy::RE Computational
View::REFaciltyPlaneer:Object Templates

PerformAnalysis

Invoke Application

StudyReport

RetrieveAnalysis

Figure 3-56 Computational object templates 
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3.6.1.3.3 Detailed Architecture

The following component diagram decomposes the high-level architecture further
to define the internal components, and interactions between those components.

Figure 3-57 Internal structure of the Facility Management System Functionality Computational Object
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3.6.1.1.4 Interaction Signatures

The following diagram defines the interface signatures that are instantiated by 
the ports defined in the prior two component diagrams.

GEOSS::Renewable Energy::RE Computational View::Interface Signatures

InvokeApplications

InvokeApp

RetrieveAnalysis

RetAnalysis

StudyRequest

GetStudyReq

InvokeApplications

InvokeApp

RetrieveAnalysis

RetAnalysis

StudyRequest

GetStudyReq

Figure 3-58 Interaction signatures

3.6.1.1.5 Data Types

Interface templates are described as ports, where interface signatures define 
operations that can handle data and return values. The following (incomplete) 
diagram describes the data types that are defined for the data handled and return 
values for interfaces.
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REFacilityPlannerDataTypes

«dataType»
HelioClimate_NormalIrradianceinteger

«dataType»
SIRTM

«dataType»
ALSOImage:TIFF

«dataType»
CIESIN:PodDensity_Pop_Footprints-Integer

«dataType»
DEMS

«dataType»
HelioClimate_NormalIrradianceinteger

«dataType»
SIRTM

«dataType»
ALSOImage:TIFF

«dataType»
CIESIN:PodDensity_Pop_Footprints-Integer

«dataType»
DEMS

Figure 3-59 Data types Facility Management

4.0 Lessons Learned
This section addresses lessons learned on the application of the ISO/IEC 193793:2007 
Modeling concepts and structuring rules and ISO/IEC 10746-3:1996, Information 
technology – Open Distributed processing – Reference Model Architecture.

4.1 Use Case Development
Use cases are not part of the current ISO/IEC 193793:2007 standard Enterprise View.  It 
is recommended they be added to the Enterprise view and that they replace processes 
Package and is used in conjunction with Use Case Diagrams, Activity and Sequence 
Diagrams and these be part of new package called Use Cases in the ISO/IEC 
193793:2007 standard Enterprise View1.  Each Societal Based Area (SBA) team should 
be given formal UML training on development of Use Cases and that a standardized 
procedure is developed and published.  

Transverse use cases and Scenario use Cases need to be combined into one set of use 
cases.  In this way total flow can be portrayed in one set of use cases that include 
interface with GEOSS portal registry and clearinghouse.  Scenario Based Use Cases did 
not always cover flow into and out of GEOSS portal.

The use cases of each SBA team scenarios’ use cases should each be converted to an 
activity and placed in an activity diagram and horizontal data flow are captured.  In this 
                                                
1 References a. and b.
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way the horizontal data flew can be captured at the highest level.  Then if necessary 
GEOSS System Functions and Services can be allocated by mapping one or more of 
these activities to a system function and/ or service.  This is called use case realization.  
Individual use cases can then be further allocated to activity and sequence diagrams to 
capture data flow at next level.  This provides firm evidence on how system functions and 
services were arrived at using analysis of the architecture.

5.0 Next Steps
This section covers our recommendations for next steps in AIP3.

 Step-1 Work with SBAs to clean up Use Cases, and allocate system functions and 
services.

 Step-2 Perform Use Case horizontal activity diagrams for SBA scenario.  Allocate 
one or more activities to services and/or system functions

 Step-3 Update Enterprise, Information and Computational views
 Step-4 Develop Engineering Views
 Step-5 Develop Technology Views


