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Going Beyond a Definition of 
SOA

The Characteristics



2/27/2007 11:32:55 AM OMG SwA Presentation. 4

No wonder SOA is so 
confusing 

• There are Hundreds of SOA Definitions.  Some 
emphasize –

–Behaviors (A SOA delivers late binding and loosely coupled … )
–Componentry (A SOA utilizes service registries, Interfaces, …)
–Standards (a SOA is a set of web services that …)
–So on and so on and so on…

• Depending upon Point-of-View, Services of a SOA can 
be—

–Pure business capabilities (Removing snow or ingesting a signal)
–Software things (the Registry Service ,  logon Service, etc.)
–Infrastructure things (amount of disk, CPUs, or networks)

This is not another ‘this is what SOA is’ Workshop. 
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Adopting the OMG’s
Harmonized SOA Definition

• a SOA is an architectural style for a community 
of providers and consumers of services to 
achieve mutual value, that:

–Allows participants in the communities to work together 
with minimal co-dependence or technology 
dependence

–Specifies the contracts to which organizations, people 
and technologies must adhere in order to participate in 
specific  communities

–Provides for business value and business processes to 
be realized by the community

–Allows for a variety of technologies to be used to 
facilitate interactions within the community”

But does this answer the question:
How do you know a design is complete/incomplete or good/bad?  
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Data Separated from Program, Structure

Transactions, Unit of Work, Events

Layers/Tiers, Workflow, Session 

Distributed Applications,
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A first step:  Specify SOA 
Capabilities necessary to 
enable dynamic architectures

Usage of Orchestration (BPEL) to enable 
processes and Choreography (WS-CDL) to for 
composite services.

Dynamic formation of a process or a service from 
autonomously defined and deployed services.

Dynamic service 
collaborations 

Product-centric nature of delivery –each IDP 
deliverable is a product.

Design and selection of enabling components 
represent classes of business entities.

Coarse grained 
components 

Interfaces abstraction, environment dispatching 
between enclaves; SAML

Not associating a service with a specific set of 
programming languages or implementations 

implementation-
neutral 

SOAP based message formats for the data 
packets; deep crawling; COIs and application 
specific ‘ontologies’; Support for mediated and 
non-mediated synch, asynch & pub-sub 
messaging.

The usage of event-generated messages from 
autonomous components to dynamically form 
application contexts;  Support for mediated and non-
mediated messaging from all types of connected 
services

Message-Based 
Integration and 
Interaction

Our SCRUM-based delivery process.
Usage of Service Delegates, Facades, and 

Proxies.

The ability to deploy components and interfaces into 
production with minimal constraints on how, when, or 
how often the deployment occurs. 

Autonomous 
deployment 

Short term: Service Proxies; long term: 
“behavioral browsing”, reflection. 

Query, browse, offer, and select operations for 
specifying operations to satisfy a specific request. 

Service 
Discovery 

SPRINT planning based upon which operations 
are to be delivered, when. 

The specification of each method of a component is 
independent of all other methods. 

Discrete 
functions 

Data adapters,  SOAP messages, generalized 
Metadata repositories 

The low degree of mutual interdependence between 
components. 

Loose coupling 

Service Proxies; reflexive bindings, service 
registries, COIs

The resolution of a service request as late as possible 
during execution. 

Late binding 

How AppliedDescription and Design PrinciplesCapability
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Capabilities necessary to 
enable emergence and 
conjunctive composition.

Federated and replicated registries across domains; 
Dispatch services; Proxies for cross domain 
services access.

Means anyone, or any component, that is anywhere 
in the network addressable space should be able to 
participate in a service collaboration.

Addressable
Network Space

Support for design time reuse (e.g., shared library of 
source and linkable objects as well as runtime reuse 
by the delivery of autonomous services.

Reuse is a measure of shared elements by, 
minimally, reuse of a service interface’s signature.

Reusable artifacts 

Usage of Service Proxies, Adapters, Dispatching 
Services between enclaves, SAML-based 
entitlement and attribute access; dynamic and static 
COIs. 

Components (1) exchange and use self-describing 
data (2) discover and then accept/post operational 
requests to components irrespective of how or 
where the components are enabled.

Interoperable in a 
heterogeneous 
environment 

Value-drive and feature based SPRINT planning 
with concurrent execution.

Components, interfaces, and data are all capable of 
being developed in parallel. 

Concurrently 
developed 

Session objects of metadata. Ontologies registered 
in service registry, Metadata usable by all services.

Metadata driven access/usage needs (consumer 
metadata) matched to provider description of 
service (provider metadata).

Consumer & 
Provider Metadata 

Usage of Facades, Delegates, Factories, and 
Containers; Interface Facades brokers.

Services are not designed to presume a specific 
application context, but have application context 
imported as metadata during execution.

Application-
neutral design 

Best-practice formation of services to deliver IDP-
specified capabilities

Associations of services in a stateless and peer-to-
peer collaboration to satisfy a specific capability.

Composite 
services 

Dynamic (temporal and event driven) as well as pre-
defined process support via metadata description,  

Processes are created as dynamic service 
collaborations (above) that result in time-dependent 
sequences that satisfy specific objectives.

Dynamic Process 
Formation 

Metadata defined application contexts represented 
by model for information collection and COI 
specification.  

The basis for finding and delivering a service that 
‘fits’ by containing a detailed specification of actions 
to be performed and data to be provided. 

Service contracts 

How AppliedDescription and Design PrinciplesCapability



2/27/2007 11:32:55 AM 5864_ER_WHITE.9

SOA and Assurance

The Problem of Evidence and Trust
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But there are Questions and 
Problems

• “Trust is established based upon sufficient and credible evidence
leading to belief that the entity in some system context satisfies the 
specified requirements”

– Which Requirements?  The ones when the service was built, or the ones 
driving the selection of a Service for usage?

– What, exactly, is THE SYSTEM that satisfies the requirements?
• Which capabilities should a SOA Design include?
• How do you deal with the multiple viewpoints regarding what the SOA 

characteristics are—
– SOA describes business behaviors (emergence, interoperability, etc.)
– SOA is a collection of behavioral characteristics (late binding, conjunctive, 

etc.)
– SOA is a collection of artifacts (registries, metadata, contracts) 

• How do you design, or measure, when there is no commonly 
accepted basis for what a ‘good’ SOA design should contain?
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And More Questions and 
Problems

• What specific threats are introduced by the addition of a SOA 
architecture and what are the specific services and protection points to 
address those threats? 

• What has to be added to the physical environment to ensure SOA 
security, given the above?

• What can be reused, maybe with additions or adjustments, in the 
physical environment to ensure SOA security, given the above?

• What references can be used to certify and accredit SOA services
before they are added to ensure adequate security has been 
addressed?

• What metric or monitoring can provide an indication of how well I'm 
securing the SOA?

• What will the service provider, the infrastructure and the client be 
responsible for providing to secure the SOA?

• How will authorizations be applied when authorization repositories must 
be accessed across domains?
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And yet more …
• How will data encryption be handled in the service-oriented 

architecture?
• How will SOA security 'fail over' for those services that don't/can't react 

to the SOA paradigm?
• If services can be pulled from 'anywhere', how do we restrict service 

requests to only pull 'approved' service for the data sensitivity level?
• How will SOAs perform in areas of limited bandwidth? (front line, 

wireless, dial up, etc)
• How will the metadata attributes attached to a service be inseparable 

from the service? 
• How will the service repository be “self  protecting”? What are the 

requirements for the repository? (Higher than the resulting network?)
• How will the transformation be handled? (Specifically, how to manage 

and secure a GIG which is evolving and only partially SOA-compliant?)
• What does a cross-domain service require of another service to 

accomplish information sharing across domains?
• How will we maintain Situational Awareness of SOA functionality and 

performance?
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Each Dynamic Architecture 
Capability presents a 
Challenge

What represents a ‘valid’ orchestration?  PeP has to validate the collaboration 
and service vector. 

Dynamic service 
collaborations 

Resolve the paradox with ‘Discrete Functions’; and ‘Application Neutral 
Design’; Requires proper domain analysis of business processing and 
ontology; 

Coarse-grained 
components 

In Object Management Group (OMG) parlance, how do you IA certify the 
Platform Independent  Model (PIM) and the Platform Specific Model (PSM)

Implementation- neutral 

Focused on correlating simple and complex relationships of events based on 
past trends and future predictions.  Must react to new, external input arriving at 
unpredictable times. Temporal and event based validation of the service vector.

Message-Based Integration 
and Interaction

Component “hot swap” requires sophisticated software and hardware design 
that does plug-and-play.  How do you assure hot swap component valid?

Autonomous deployment 

Policy Enforcement Point and context selection; runtime not design time 
selection; includes software agents and humans as event triggers

Service Discovery 

Implies method level authentication / authorization, not Component or 
Implementation level 

Discrete functions 

Loose coupling / tight coupling balance;  the more loosely coupled the less 
deterministic the design.

Loose coupling 

Processes are formed dynamically therefore never completely sure what 
services will participate

Late binding 
ChallengesSOA Capability
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And each Emergence & 
Conjunctive Capability has a 
challenge, too

What represents the ‘network addressable space?” How do we bridge air 
gaps?  Service Replicas?  How do we assure they are safe?

Addressable
Network Space

Centralized reuse repository and management but how is registration for 
usage validated?

Reusable artifacts 

How do we assure the origin and content of self-describing data; how do we 
know that the right context is being applied?

Interoperable in a 
heterogeneous environment 

Application context in the metadata, not the software component – how do 
you authenticate and authorize to Metadata?

Concurrently developed 

How do you authenticate and authorize to Metadata?  Proper domain 
analysis, and good ontology specification and management

Consumer & Provider 
Metadata 

Proper domain analysis, and good ontology specification and managementApplication-neutral design 

Centralized reuse repository and effective reuse management; what 
represents a valid composition

Composite services 

Determine the value proposition and rights of the consumer; identifying and 
assembling services that will form a virtual service for the end consumer.

Dynamic Process Formation 

Designing and defining voluntary agreements that mutually bind the 
participants to authorizations, obligations, and modes of interaction.

Service contracts 
IA ChallengesCapability
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A Reference Implementation 
for a Secure SOA from CSC–
Why is this ‘correct’?

1. Provider registers service 
(independent action, but done prior 
to access)

2. Consumer requests Service
3. System performs Registry lookup
4. System can now route Service 

Request in proper format
5. Policy Enforcement Point redirects 

message for Authorization check
6. Security Service sends an 

Authorization Request to Federated 
Authorization source

7. Federated Authorization source 
verifies ID, Role, Environment and 
Service Authorization

8. Federated Authorization source 
sends Authorization Grant

9. Service Provider accepts Service 
Request, processes request and 
returns Service 

10.Consumer receives Service 
requested

Does this 
accommodate 
all the SOA 
Capabilities?

Source: Computer Sciences Corporation
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A Reference IA Architecture 
from the US Government–
Why is this ‘correct’?

Authentication (Policy Enforcement Point)

Policy Rules Service

• Results
or

• Denial

Physical Service A
(Business Logic)

Authorization
Service

Authorization Policy Mgr

Service A
Policy Manager

Service A

Service B
Policy Manager

Service B

• User Public Key
• Calc Checksum

and Encryption

• Svc Arg 1
• Svc Arg 2

• Svc Arg N
• Public Key

• Svc A Arg 1
• Svc A Arg 2

• Svc A Arg N
• Public Key

Operational
User

• Service A Public Key
• Checksum and

encryption

Certification
Authority

• Results
or

• Denial

Identity & Authentication
Service

• Public Key

• Validation

AUT(Role) !" F(Bus Obj)
AUT(Org) !" F(Bus Obj)

AUT(D. P.) !" F(Bus Obj)

AUT(Assg) !" F(Bus Obj)

User ID

User Attribute
Service

Public Key

Roles, D.P., Assign.

User Attribute
Service

Authentication (Policy Enforcement Point)

Policy Rules Service

Physical Service B
(Business Logic)

Authorization
Service

Authorization Policy Mgr

AUT(Role) !" F(Bus Obj)
AUT(Org) !" F(Bus Obj)

AUT(D. P.) !" F(Bus Obj)

AUT(Assg) !" F(Bus Obj)

User ID

Roles, D.P., Assign.

Public Key

User private key
(for encryption and checksum)

Service A private key

Service B
private key

Source: DISA’s NECC Architecture Overview Systems Engineering 
and Integration Working Group, 15 Aug 2006 
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OASIS SOA Ontology–
Does this accommodate all 
SOA Capabilities?
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The First Step: Characterize 
SOA Characteristics Accurately

Views, Attributes, and Evidence
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An Approach to these 
problems: a View-based 
Conceptual Class Model
• Describes integrated, multi-view design data for individual systems 

or system-of-systems 
• Specifies correctness for necessary design-to-delivery information 
• Used for—

– Defining and acquiring service 
components into a common 
framework 

– Reverse-engineering dissimilar
design information from multiple 
projects into a common format for 
analysis, assessment, and 
integration planning 

– Validation and verification of any 
set of design artifacts resulting in a 
quantifiable assessment of 
correctness 

– Bottoms-up enterprise Integration
of multiple projects or top-down 
specification of the necessary pieces 
for an integrated enterprise

– Continuous and concurrent 
delivery of software into an integration solution framework

View-Based 
Conceptual Class 

Model
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DeploymentInterfaces

Service & 
Component 



2/27/2007 11:32:55 AM OMG SwA Presentation. 20

View Based Specification
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System 
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Capabilities & 
Requirements

Interfaces
System Architecture 

Requirements

Business Ref. 
Model

PRMPerformance 
Reference Model

Data Reference 
Model

Performance 
Parameters

System Functions

Operational Activities 
and Tasks

Federal Enterprise 
Architecture Views

Integrated 
Architecture Views

Taxonomy 
Type

Intelligence
Knowledge
Information

Data
Signal

Added to document 
terms and concepts

Relating the Viewset
to FEA and Kruchten

Kruchten, RUP, EUP 
Architecture Views

Logical

Implementation

Deployment

Technical Standards 
and Technology 

Area

Processes

Assembly & 
Deployment

Added to 
address BPMN 
outputs

Use Case

Technical 
Reference Model

Service Ref model Service & 
Components

Information 
Elements

Sematics, 
Metadata

Information & Data

Process
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Capabilities & 
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Performance & 
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Service & 
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Information & Data
Technical View
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Discovery Proxy
UDDI Adapter

ebXML Adapter
RDBMS Adapter

Discovery Facade Interface Repository 
Manager Facade

Signature 
Translation

COTS ProductsCOTS Products External Systems AdaptersExternal Systems Adapters

Interface Protocol 
Conversion

Bridge Services

Mediation Services
External App Adapters Facade

COTS & Value Add SvcOrchestration
Workflow Builder

Service Collaboration 
Manager

Source System Integration

Workflow Runner

Access 
Control

Presentation 
Support

Portal  Services
Personalization Application ProxyScreen Profile Mgr

Language Profile MgtDynamic Navigation Cntl

Presentation Services (Client)
COM BridgeAlert Mgr

Collection Renderer
JSP Collections

JDK Collections .Net Process
BPEL Process

.Net Lib

.Net Custom

JV/JDK Lib C++ Lib JSP Lib

Identity Management

OID Management
UUID Mgmt
PKI Mgmtc

Enterprise Svc Mgmt

App Mgr Startup 
Agent

App Mgr 
Shutdown

Segment 
Managers

Load Balancer

Enterprise Svc Mgmt

App Mgr Startup 
Agent

App Mgr 
Shutdown

Segment 
Managers

Load Balancer

Enterprise Svc Mgmt

App Mgr Startup 
Agent

App Mgr 
Shutdown

Segment 
Managers

Load Balancer

Using well-formed Views to 
specify and Deliver

Enterprise Svc Mgmt
Consumer (User) Spec

Provider (Builder) Spec

Build
1

Build
2

Build
‘n’
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Views, Concepts, 
Architecture Products, and 
Representational Formats

View

Concept

-Point-of-View1

-Characteristic*

Architecture Product

-Knowledge*

-Descriptor*

DODAF A.P.

RUP A.P.

CSC Catalyst A.P.

Representational Format

-Contents*

-Rendering*

UML

IDEF

Example:  Service Component View

Example:  Component API

Example:  SV-6c & SV-4

Example:  Parameterized 
Interface Class

Example:  Mechanism

Example:  Interface document artifact

Example:  Interface Control Document

Today’s 
Focus
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The Parts of a “Concept” 
in this Model

Capability
capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
classify()
explainContext()

Process
processName
processParticipants

Function
actionDescription

Goal
goalIdentifier
goalDescription
goalOwner
goalApprover

1..n

1..n

Function to be provided

Metric, threshold, or objective value

A Capability is a discrete expression 
of a desired outcome that an Actor-
Owner wants to see in a system.  
Capabilities are descriptions of 
behavior and for them to be 
unambiguous must be tangible and 
measurable

Definition

A concept expressed as a UML class
The concept has definition with 
terms such as actor-owner 
(another Concept) or desirable 
outcome (a specific and 
measurable semantic) defined 
in the model

Attributes of the 
concept that must 
be included in a 
design

Actions that must be 
supported by the 
design

Sometimes 
Concepts 
take specific 
forms (e.g., a 
Capability is 
either a 
Process, 
Function, or 
Goal)

Sometimes a concept is composed of different things (e.g., a 
Function must have at least one goal)
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Capabilities and 
Requirements View

1.
 M

et
ad

at
a 

an
d 

Se
m

an
tic

s
Capability and 
Requirements

3. Performance& 
TPMs (PRM)

4. Business 
Processes 
(BRM)

5. Information & 
Data (I/DRM)

8. System 
Architecture 
Requirements  
(SAR)

Deployment  
(DRM)

Interfaces  
(IRM)

6. Service 
Component 
(SRM)

Capabilities

Requirements

• Objective:  clearly specify measurable 
capabilities and relate constraining 
requirements to them.

• Capability:  Expression of a desirable 
outcome

• Requirement:  a constraints on 
outcomes

• Uses the outputs of a BPMN
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Capabilities and 
Requirements View: 
Capabilities

A Capability is a 
discrete expression 
of a desired outcome 
that a Stakeholder 
wants to see in a 
system.  Capabilities 
are descriptions of 
behavior and for 
them to be 
unambiguous must 
be tangible and 
measurable

Formal Planning Document

documentIdentifier
documentVersion
documentName
documentVersionDate
documentAuthoringAuthority
documentType

(f rom Business Behav ior and Strategy  Establishment)

Requirement

requirementIdentifier
requirementOwner
requirementApprover
requirementVersion
requirementEffectivityDate
requirementType : String = Explicit

(f rom Requirements)

Subsystem-Product

productName
productDescription
productVersionNumber
productRelease
productBuildNumber
productServicePackNumber
productManufacturer
productOwner

(f rom Assembly  and Deploy ment)

Capability
capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
classify()
explainContext()

Can reference 
and include 

other

+desirable 
behaviors+constraints and 

definitions

Capabilities are 
constrained by 
requirements

+User- 
Recognizable 

Installation

+Basis for 
definition

Basis for defining user-recognizable 
produts

Service

ServiceName
bag
serviceStatus
serviceSubmitter_ID
serviceApprover_ID
serviceVersion
serviceVersionEffectivityData
serviceType
name

(f rom Serv ices and Components)

1..n

0..n

+Desirable 
Outcome

1..n

+Planned Outcome

0..n

Can be 
composed of 
many smaller 

services

FigureofMerit

FOMName
FOMAuthority
FOMDescription

(f rom Sy stem Architecture Requirements)

MeasureofEffectiveness

MOEName
MOEMDescriptionofBehavior
MOEBasis for Specilization

(f rom Ef f ectiv eness)

1..n

+Citation for 
Justification

+Measurable 
Characteristic 1..n

Thread
(f rom ScenariosandVignettes)

<<Use Case>>

Stakeholder

actorName : IAFUserRole
(f rom Business Behav ior and Strategy  Establishment)

+Agrees to Sponsor

+Has a sponsor

Specifies goal, 
ob jective, strategies, 

and Visions

Mission Scenario

missionScenarioName
missionScenarioVersion
missionScenarioVersionDate
missionScenarioAuthor

(f rom Business Behav ior and Strategy  Establishment)

Scenarios defined by Stakeholders

GoalEvent
goalEventIdentifier
goalEventDescription
goalEventIssuers
goalEventContext

GoalPreCondition
preConditionIdentifier
preConditionConstraint
preConditionDescription
preConditionOwner
preConditionApprover

GoalPostCondition
goalOutcome
goalDomain

GoalBenefit
goalBenifitMeasure

Vignette
(f rom ScenariosandVignettes)

<<Use Case>>

Event Set to Precondition Partition

Process
processName
processParticipants

1..n

1..n

1..n

1..n

Defines a Context of Usage for a Process

Specific PreCondition

Goal
goalIdentifier
goalDescription
goalOwner
goalApprover

Accepted External 
Events

Conditions and states 
necessary for Goal 

Acceptanace

Expected 
acceptab le 
outcomes

Statement of 
Value

Use Case

UseCaseName
UseCaseOwner
UseCaseActionDate

(f rom UseCase)

<<Use Case>>

Specific event

Fuction
actionDescription

is composed of other

is composed of one or more

1..n

1..n

+Provider1..n
+justification

1..n

is justified by 
satisfying

Use Case Task

usecaseStep
usecaseTaskName
usecaseTaskNarrative
usecaseTaskRulePseudoCode
usecaseTaskMetaData
usecaseTaskStateTransformation

(f rom UseCase)

+workflow

+workflow activity

Activity Set

1

1..n

+Set1

+Codomain Elements

1..n

Capability::Function 
represents a set of use 

cases

Actionalization Basis

Metric, threshold, objective value

Goal is a Kind-of FOM

Event set

work...
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Capabilities and 
Requirements View: 
Requirements

Requirements are constraints on 
capabilities (behaviors) that limit 
the domain of solution by 
providing the provisioning 
definition necessary for a 
particular stakeholder viewpoint.

Capability

capabi lityNam e
capabi lityDescription
capabi litySubmitter
capabi lityApprover
capabi lityType : String = Functi...

get()
put()
c lass ify()
exp lainContext()

(from Capabil it ies)

Can reference and include other

Requirement
requirementIdentifier
requirementOwner
requirementApprover
requirementVers ion
requirementEffectivityDate
requirementType : String = Explicit

+desirable behaviors

+constraints and defini tions

Capab ilities are constrained by 
requirem ents

Deployment Requirements

Information Assurance Requirements

Infrastructure Requirements
Integration Constraints

Lifecycle Engineering Requirements

Mis sion Assurance R equirements
Mis sion Enabling R equirements
ruleFoundation

Mission Requirements
Rule
Entity
ProcessofU sage

Service Level Agreements

System Effectiveness Requirements
measure
meter
metric

Systems Assurance Requirements
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Capabilities and 
Requirements View: 
Integrated

Mission Requirements
(from Requirements)

Mission Enabling Requirements
(fr om Re quire ments )

Infrastructure Requirements
(from Requirements)

Deployment Requirements
(from Requirements)

Information Assurance Requirements

Mission Assurance Requirements
(from Requirements)

Integration Constraints
(from Requirements)

Se rvice Level Agreements
(from Requirements)

System Effectiveness Requirements
(from Requirements)

Lifecyc le Engineering Requirements
(from Requireme...

Requirement
(from Requirem...)

GoalEvent
( from C apabi l...)

GoalBenefit
(from Capabili...)

GoalPostCondition
(from Capabilities)

GoalPreCondition
(from Capabilities)

Capability
(from Capab...)

Can reference and include other

+cons traints  and d efinitio ns +desirable 
behaviors

Capab ilities a re co nstrain ed by  requir emen ts

Goal
(from Capabili...)

Accepted 
External 
Events

Statement of 
Value

Expected acceptable outcomes
Conditions and states 
n ecess ary fo r Goal  

Acceptanace

Fuction
(from Capabili...)

1..n

1..n
+justification

1..n

+Provider 1..n
is justified 

by 
satisfy ing

Process
(from Capabili...)

is composed of 
one or more

Metric, threshold, objective value

workflow

is composed of other

Systems Assurance Requirements
(from Requirements)
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Semantics and Metadata
View

Capability and 
Requirements 

3. Performance& 
TPMs (PRM)

4. Processes

Information & 
Data

8. System 
Architecture 
Requirements  
(SAR)

Assembly & 
DeploymentInterfaces  

6. Service 
Component 
(SRM)

Observations

Ontologies

• Objective:  clearly specify the 
Taxonomy and Ontologies of 
the Problem Domain.

• Observation: A structured 
way of classifying observable 
items. 

• Ontology:  The Taxonomy 
and context-specific 
ontologies that the rest of the 
views must abide by

M
et

ad
at

a 
an

d 
Se

m
an

tic
s
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Semantics and Metadata
View: Integrated

Operational Term

operationalTerm

Enterprise Term

enterpriseTerm
Business Segment Term

businessSegmentTerm

SimpleAttributeValue
v alue : jav a.lang.String

SingleAttributeValue

SingleAttributeValue()

MultipleAttributeValue
v alues : jav a.util.Array List

AttributeValueDesc
isSingleValue : boolean
isSimpleValue : boolean

ObjectAttributeValue
v alue : storm.util.Observ ationDesc

AttributeDesc
name : jav a.lang.String
ty pe : jav a.lang.String
v alue : storm.util.AttirbuteValueDesc

-value

Concept Context
conceptContextPreCondition
conceptContextRule
f actContextDef initionSpecialization

Observ ationDesc
ty pe : jav a.lang.String
observ ation : storm.util.Observ ationDesc

-value

Fact Context
f actContextIdentif ier
f actContextDef initionSpecialization
f actContextPreCondition
f actContextRule

Concepts
conceptName
conceptDef inition

Observ ation
ty pe : String

-observation

Fact
f actName
f actDef inition

AttributeValueConstraint
constraintDomain
constraintRange

This 
“classifies” a 
Data Element

Value 
Domain

Data 
Element

Ontology 
Subjects

Makes up 
an Ontology

ERD 
ModelsSystems Engineering 

Semantics

Mission/Business 
Semantcs
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Processes View
M

et
ad
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an
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Se
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Capability and 
Requirements 

Performance& 
TPMs

Processes

5. Information & 
Data (I/DRM)

8. System 
Architecture 
Requirements  
(SAR)

Assembly and 
Deployment  Interfaces  

6. Service 
Component 
(SRM)

Scenarios & 
Vignettes

Use Cases

• Objective:  clearly specify 
events and processes.

• Scenarios & Vignettes: Event 
Sets and sets of use cases

• Use Cases:  One Event, One 
Precondition, One Outcome

• Drives the specifications for 
what the system does –
Tasks become interfaces, 
Use Cases workflows, and 
Task specifications for rules
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A Thread is a partition of 
Capability::Process into one or 
more uniformly defined processes 
that takes the associated 
preconditions and event set and 
transforms it into the post 
conditions and associated benefit.

Processes View: 
Scenarios and Vignettes

A Vignette is the partitioning of 
the event set for a thread into 
separate event set/pre-condition 
sets.  

Thread Benefit

Thread Event
threadEventDescription

Thread PostConditionThread PreCondition

Thread
<<Use Case>>

VignetteEvent

Precondition Partition of Ev...

VignettePostCondition VignetteBenefit

Vignette
<<Use Case>>

VignettePreCondition

Pro cess

processName
processPartic ipants

(f rom  Capabilit ...

Capability

capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
c lass ify ()
explainContext()

(f rom  Capabilit ...

Can reference 
an d inc lude 

oth er

workflow

Event Set

Spec ific  Event ...

GoalBenefit

goalBenifitMeasure
(from Capabilit...

Spec ific  Event Set

GoalEvent

goalEventIdentifier
goalEventDescription
goalEventIssuers
goalEventContext

(from Capabilit...

Goal

goalIdentifier
goalDesc ription
goalOwner
goalApprover

(from Capabilit...

Metric , threshold, objec tive value

Statement of ValueAc ce pted External Events

GoalPreCondition

preConditionIdentifier
preConditionConstraint
preConditionDescription
preConditionOwner
preConditionApprover

(from Capabilit...

Conditions and s tates  
necessary  for G...

MeasureofEffec tiveness

MOEName
MOEMDescriptionofBehav ior
MOEBasis  for Spec ilization

(from Effectiven...

Ac tionalization Bas is

Event Set

Event Set to 
Pre condition  Parti tion
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Processes View: Use 
Case
A Use Case represents the response to a single event resulting in a single benefit and having, on completion, a single PostCondition State.

A Use Case Task is the 
description of a step in the process 
necessary to deliver an outcome 
specified by the Use Case's Post 
Conditions. It represents a 
specification for a particular feature to 
be performed in the application 
context of the use case.  In the case 
of software-enabled tasks, it 
represents the behavioral 
specification for enablement by some 
interface.  Therefore, a use case task 
relates to a single interface 
specification, but interface 
specifications may satisfy one or more 
use case tasks.

Use Case Failure ScenarioUse Case Success Scenario

VignettePostCondition
(from ScenariosandVignet...

VignettePreCondition
(from ScenariosandVignet...

VignetteBenefit
(from ScenariosandVignet .. .

VignetteEvent
(from ScenariosandVignet...

Implementation Specification

componentName
componentSubmitter_ID
componentApprover_ID : String
implementationStatus : string = InDesign
dateOfImplementation : Date
componentIplementationType

(from Services and Components)

Vignette
(from ScenariosandVignet...

<<Use Case>>

Use Case PostCondition
StateDescription
StateElementVector

Use Case PreCondition

Unique precondition for UC
Use Case Benefit

Outcome

Specific benefit for event

Use Case Event
Event_Name
Event_Description
Event_Data
Event_Operation

Specific event

Use Case
UseCaseName
UseCaseOwner
UseCaseActionDate

<<Use Case>>

Service

ServiceName
bag
serviceStatus
serviceSubmitter_ID
serviceApprover_ID
serviceVersion
serviceVersionEffectivityData
serviceType
name

(from Services and Components)

Can be composed of 
many smaller services

Interface

interfaceName :  St ring
interfaceOperationsVector : Collect ion Manager
interfaceDescription
interfaceUUID : String
interfaceType

GetOperat ion()
GetDataPay load()

(from Interfaces)

+Outcome

Feature Outcome 
Mechanism for

Use Case Task
usecaseStep
usecaseTaskName
usecaseTaskNarrative
usecaseTaskRulePseudoCode
usecaseTaskMetaData
usecaseTaskStateTransformation

1

1..n
+Specification 

Behavior 
Implementat ion

1

+Behavior Description

1..n

Basis for Implementation 
Specification

+workflow 
activity

+workflow

Activity Set

DataPayload

dataPayloadArguementVector : Object
dataPayloadName

(from Information and Data Reference)

1..n

1

+Data 
User

1..n

+Arguments 
Used 1

Basis for 
Payload 

Specifications

Interface Specification

serviceInterfaceName : String
interfaceSpecBlob : Object
opertationSpecBlobVector : Object
dataPayloadSpecBlobVector : object
interfaceSpecBlob : Byte
dataPayloadSpecBlob : Byte
operationSpecBlob : Byte
preConditionsSpec : String
postConditionsSpec : String
interfaceType : String
serviceInterfaceSignature : String

(from Interfaces)

1..n

1

+Action 
Description

1..n

+Specification of 
access 1

Basis for 
Interface 

Specifications

1 0..n

+Attribute 
Specficat ion

1

+Attribute 
User

0..n
Realization of Feature

Recoverable/Non-recoverable Failure ScenariosPrimary/Alternative Success Scenarios

Unique pstcondition for UC
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Processes View: 
Integrated

Us e C ase PostC ondit ion

StateDescription
StateElementVector

(from UseCase)

Use Case Failure Scenario
(from UseCase)

Use Case Success Scenario
(from UseCase)

VignettePostCondition
(from ScenariosandVignettes)

VignettePreCondition
(fr om Scenari osandVignettes)

VignetteBenef it
(from ScenariosandVignettes)

Vignett eEv ent
(from ScenariosandVignettes)

Use Case PreCondition
(from UseCas e)

Use Case Benef it

Outcom e
(from UseCase)

Use Case Ev ent

Ev ent_Name
Ev ent_Description
Ev ent_Data
Ev ent_Operation

(from UseCase)

Specific E...

Use Case Task
(from UseCase)

Use Case

UseCaseName
UseCaseOwner
UseCaseActionDate

(from UseCase)

<<Use Case>>

+wor kf low 
activity

+workflow

Acti vity Set

Recoverable/Non-recoverable Failure ScenariosPrimary/Alternative Success Scenarios

Thread Ev ent
(from ScenariosandVignettes)

Precondition Partition of Events

Thread PreC ondit ion
(from ScenariosandVignettes)

Thread Post Condition
( fr om Scenari osandVignettes)

Thread Benef it
(from ScenariosandVignettes)

Specific Event Type

Vignette
(from ScenariosandVignettes)

<<Use Case>>

Thread
(from ScenariosandVignettes)

<<Use Case>>

Ev ent Set  to Precondit ion Partit ion
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Information and Data 
View
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Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Assembly & 
Deployment  Interfaces  

Services and 
Components

• Objective:  clearly specify how 
data and information is 
designed for a SOA.

• Segmentation: Describes an 
‘overlay’ on top of LDM for 
Services

• Payload and Logical Data 
Components:  Specifies 
information used by interfaces

• Drives formation of interfaces 
and Services

Segmentation

Payloads and 
Logical Data 
Components
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Information and Data 
View: Segmentation

Enterprise Term

(from Mission/Business Se...)

Enterprise ConceptualDataModel

Business Segment Term

(from Mission/Business Sem...)

EnterpriseLogicalDataModel

Entity

Business Component Manager

DataSegment
(from Services and Components)

Collection Manager

inputdataPayloadVector : Object
outputDataPayload :  Object

(from Services and Components)
DataSegment 1

1+Content 
Spec.

1
+Data 

Manager

1

Use Case Task

usecaseStep
usecaseTaskName
usecaseTaskNarrative
usecaseTaskRulePseudoCode
usecaseTaskMetaData
usecaseTaskStateTransformation

(from UseCase)

Implementation Specification

componentName
componentSubmitter_ID
componentApprover_ID : String
implementationStatus : string = InDesign
dateOfImplementation : Date
componentIplementationType

(from Services and Components)

1..n

1

+Behavior 
Description

1..n

+Specification 
Behavior 

Implementation

1Basis for Implementation Specification

Collection typeBusiness Component Type

Reference Specificat ion

referenceSpecTitle
referenceSpecVersion
referenceSpecDescription
referenceSpecStatus : String = Offered
referenceSpecApprover_ID
referenceSpecSubmitter_ID

(from Services and Components)

0..n

1

+An Implementor0..n

+Basis for Detail Design1

0..n

1

+An Implementor0..n

+Basis for Detail Design1

0..n

1

+An Implementor0..n

+Basis for Detail Design1

Service

ServiceName
bag
serviceStatus
serviceSubmitter_ID
serviceApprover_ID
serviceVersion
serviceVersionEffectivityData
serviceType
name

(from Services and Components)

Can be composed of many smaller servicesCan be composed of many smaller services

0..n

1..n

+Outcome0..n

+Software Enabled Service
1..n

Software Services must have reference specifications

Capability

capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
classify()
explainContext()

(from Capabi lit ies)

Can reference and inc lude other
1..n 0..n

+Desirable Outcome

1..n

+Planned Outcome

0..n

Fact

factName
factDefinition

(from Mission/Business Semantcs)

Goal

goalIdent ifier
goalDescription
goalOwner
goalApprover

(from Capabil ities)

Metric, threshold, objective value

Concept Context

conceptContextPreCondition
conceptContextRule
factContextDefinitionSpecialization

(from Mission/Business Semantcs)

MeasureofEffectiveness

MOEName
MOEMDescriptionofBehavior
MOEBasis for Specilization

(from Effectiveness)

Actionalization Basis

Concepts

conceptName
conceptDefinition

(from Mission/Business Semantcs)

Defines a Context

Basis for Entity Definition

Specia; ization of Context

Facts define Concepts

NewInterfac
e
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Information and Data View: 
Payloads and Logical Data 
Components

Fact

factName
factDefinition

(from Mission/Business Semantcs)

Implementation Specification

componentName
componentSubmitter_ID
componentApprover_ID : String
implementationStatus : string = InDesign
dateOfImplementation : Date
componentIplementationType

(from Services and Components)

Business Component Manager

DataSegment
( fr om Serv ic es  and Component s)

Business Component ...

Phyiscal Data Model

Collection Manager

inputdataPayloadVector : Object
outputDataPayload : Object

(from Services and Components)

Collection ...

DataSegment
(from Segmentation)

1

1

+Content 
Spec.

1 +Data 
Manager

1

Knowledge Collection
knowledgeCollectionName
knowledgeCollectionType = Collection
knowlegeCollectionPersistence

+Data Manager

+Content Spec.

Oper ational Ter m

(from Mission/Business Seman...)

DataLoad

DataPayload
dataPayloadArguementVector : Object
dataPayloadName

+Accessible 
Collection of 

Attributes

+Set of Attr ibutes

+Applicat ion 
structured 
col lection

+Data 
Source

Interface Specification

serviceInterfaceName : String
interfaceSpecBlob : Object
opertationSpecBlobVector : Object
dataPayloadSpecBlobVector : object
interfaceSpecBlob : Byte
dataPayloadSpecBlob : Byte
operationSpecBlob : Byte
preConditionsSpec : String
postConditionsSpec : String
interfaceType : String
serviceInterfaceSignature : String

(from Interfaces)

0..n

1

+Attribute User

0..n

+Attribute Specfication

1

Use Case Task

usecaseStep
usecaseTaskName
usecaseTaskNarrative
usecaseTaskRulePseudoCode
usecaseTaskMetaData
usecaseTaskStateTransformation

(from UseCase)

1..n

1

+Behavior 
Description

1..n

+Specification 
Behavior 

Implementation

1 Basis for Implementation Specification

1

1..n

+Arguments 
Used

1

+Data User
1..n

Basis for Payload Specifications

1..n

1

+Action Description1..n

+Specification of access 1

Basis for Interface Specifications

Business Segment 
Term

businessSegmentTerm
( from Mission/Business  Seman...)

Enterprise Term

enterpriseTerm
(from Mission/Business Semantcs)
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Performance and TPMS 
View
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Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Assembly & 
Deployment  Interfaces  

Services and 
Components

• Objective:  clearly specify 
how the solution will be 
measures.

• Effectivenss: How a 
capability and requirement is 
determined to be effective

• Thresholds & Objective: 
minimum & Maximum 
expectations

• Drives how the solution will 
be formed; not what the 
solution will do (the SAR)

Effectiveness

Thresholds and 
Objectives
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Performance and TPMS 
View: Effectiveness

Goal

goalIdentifier
goalDescription
goalOwner
goalApprover

(from Capabilit...FigureofMerit

FOMName
FOMAuthority
FOMDesc ription

(from System A rchitectu re Requ irem...)

MeasureofEffectiveness
MOEName
MOEMDescriptionofBehavior
MOEBasis for Specilization

Goal is  a Kind-of FOM

+Citation for Justification

+Measurable Characteris tic
1..n1..n

Actionalization Basis
Requirement

req uiremen tIdentifier
req uiremen tOwner
req uiremen tApprove r
req uiremen tVers ion
req uiremen tEffectiv ity Date
req uiremen tType : St ring = Ex plic it

(from Re quireme ...

Capability

capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
classify()
explainContext()

(from C apabilit. ..

Can reference and inc lude othe

Metric , threshold, objective value

+desirable behav iors

+constraints  and definitions

Capabilities  are constrained by requirements
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Performance and TPMS 
View: Thresholds and 
Objectives

MeasureofEffectiveness

MOEName
MOEMDescriptionofBehavior
MOEBasis for Specilization

(from Effec tiven...

QuantitativeMeasurement
measurementAttribute
measurementRange
measurementDomain

Capability

capabilityName
capabilityDescription
capabilitySubmitter
capabilityApprover
capabilityType : String = Function

get()
put()
classify()
explainContext()

(from Capabilit...

PerformanceMeasurement
performanceMeasurementName
performanceMeasureEquation
performanceMeasureTrend : Integer

MeasureofPerformance
mopName
mopDescription
mopAttribu teVector

Service

ServiceName
bag
serviceStatus
serviceSubmitter_ID
serviceApprover_ID
serviceVersion
serviceVersionEffectivityData
serviceType

(from Serv ices  and Compone...
Technica lPerformanceMeasur e

TPMName
TPMDescriptionofBehavior
TPMBasis for Specilization
thresholdPerformanceLevel
objectvicePerformanceLevel
objectivePlusPerfomanceLevel
TPMGraph : Object
fk ImactedViewClassObj : Object = CR...

Observation

type : String

Observation()
setType()
setObservation()
getType()
getObservation()

(fr om Miss io n/Busi ness  Se man...

1..n

Can reference and inc lude other

+Des irable Outcome1..n

+Values
1

1..n1..n

1..n

1..n

1..n

1..n

1..n

+Planned Outcome0..n

1..n

0..n

Can be composed of 
many smaller serv ices

+Expectation 
Enabler

1..n

+Graph of 
Values

3..n3..n

1

+Expectation
1..n

1..n
1..n

Spec ification of how Measured

Meters  of Spec ification

Spec ification of Levels

Storage
Area
Networks

Soft Real 
Time QoS

Replication

Backup 
and Recovery

Application Solutions

File and Volume 
Management

99.999%
Availability

Container
Managed 
Services

Lights-out
Operations

Fault Masking
and Automated
Failover

Component
Restart,
Activation, 
And Migration

R
is

k 
M

iti
ga

tio
n

Quality of Provided Service

Data
Consistency

Cost
Availability TPM

MTTF

MTTF + MTTRMTTF

MTTF + MTTR

Example
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Performance and TPMs
View: Integrated

MeasureofEffectiveness

MOEName
MOEMDescriptionofBehavior
MOEBasis for Specilization

(from Effec tiven...

QuantitativeMeasurement

measurementAttribute
measurementRange
measurementDomain

(from Thresholds  and Objec ti...

PerformanceMeasurement

performanceMeasurementName
performanceMeasureEquation
performanceMeasureTrend : Integer

(from Thresholds and Objecti...

MeasureofPerformance

mopName
mopDescription
mopAttributeVector

(from Thresholds  and Objec ti...

1..n

1..n

1..n

1..n

1..n

1..n

1..n

1..n

TechnicalPerformanceMeasure

TP MName
TP MDes cr ipt iono fBehav io r
TP MBas is fo r Spec ili za tion
thr es holdPerf or manceLevel
ob jec tv ic eP er fo rm anc eLev el
ob jec tivePlus Perf omanc eLev el
TP MGraph  :  Objec t
fk_ Imact edViewClass Obj : Ob ject  = C RM

(from Thresholds and Objecti...

3..n

1

+Graph of 
Values

3..n

+Valu es
1

Spec ification of how Measured

Meters of Spec ification

Specification of Levels
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System Architecture 
Requirements

M
et

ad
at

a 
an

d 
Se

m
an

tic
s

Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Assembly & 
Deployment  Interfaces  

Services and 
Components

Scenarios & 
Vignettes

Use Cases

• Objective:  Translate the 
Performance and TPMs into 
constraining Architecture 
Requirements.

• Scenarios & Vignettes: Event 
Sets and sets of use cases

• Use Cases:  One Event, One 
Precondition, One Outcome

• Drives Services, Interfaces, 
and Assembly & Deployment
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System Architecture 
Requirements

Process-oriented Standards, Pattenrs and 
References

+ Program Management Process  Standards

Directives and Mandates
+ Directive
+ Policies

Technical Standards, Patterns, and 
References

Capabilities and Requirements 
Model

<<View>>

Deployment Reference Model
<<Vi ew>>

Information and Data 
Reference Model

<<View>>
Interface Reference Model

<<View>>

Metadata and Semantics 
Reference Model

<<View>>
Performance Reference Model

<<View>> Service Reference Model
<<View>>

Business Reference Model
<<View>>

Programmati cs
<<IAF>>

Integrated Plan and Scehdule
<<IAF>>

Representational Format
<<AF>>

FigureofMerit

FOMName
FOMAuthority
FOMDescription

(from System Architecture Requirements)
Goal

goalIdentifier
goalDescription
goalOwner
goalApprover

(from  Capa bil ities and Requiremen ts Mod...)

Performance Reference Model
<<View>>

TechnicalPerformanceMeasure

TPMName
TPMDescriptionofBehavior
TPMBasis for Specilization
thresholdPerformanceLevel
objectvicePerformanceLevel
objectivePlusPerfomanceLevel
TPMGraph : Object
fk_ImactedViewClassObj : Object = CRM

(from Pe rform ance Reference M odel )

Performance-driven measures

Performance Data depends upon goal specification

The TPM is the basis for realizing 
the usage of a specific Standard, 
Pattern, or Reference Model in 
context of the specific TPM value
(s).

IDRM SAR

+ Data Design Patterns
+ Data Format and Design Standards

+ Data Management Standards
+ Data Movement Patterns

+ Data and Informtation Description Standards
+ Organizing Patterns

DRM SAR

+ Application Patterns
+ Common Operating Environm...

+ Infrastructure Patterns
+ Network Models

+ Physical Environment Standar...
+ Physical Security Standards
+ Tiered Dis tribution Patterns

BRM SAR

+ Analysis Pattern
+ BPMI Standards

+ Business Domain Pattern
+ Business Process Standards

+ WfMC Standards

SeRM SAR

+ Information Engineering Stan...
+ Metadata Exhcange Standard...

C&RM SAR

+ Capabilities Standards
+ Requirements Engineering Standards

IRM SAR

+ Integration Patterns
+ Interface Patterns

+ Interface Reference Architectures

SRM SAR

+ Architecture Patterns
+ Component Patterns

+ Service Component Reference Architectures
+ System Patterns

PRM SAR

+ Domain Principles
+ Performance Standards

Goal is a Kind-of FOM
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Services and Components 
View

M
et

ad
at

a 
an

d 
Se

m
an

tic
s

Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Assembly & 
Deployment  Interfaces  

Services and 
Components

• Objective:  clearly specify 
services and how they relate 
to implementation.

• Services: Specifying a Service 
and the context of usage

• Components:  Specifying a 
component that implements 
one or more Services

• Drives Assembly and 
Interfaces.

Services

Components
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Services and Components 
View: Services

ServiceTaxonomyServiceContextType

ServiceRegistry
(f rom Interf ace Ref erence Model)

ExposedInterfaces
(f rom ContainerTy pe)

1..ntract Offers 1..n

emented

Capability
(f rom Capabilities and Requirements Model)

Can reference and 
include other

ServiceType

Reference Specification1
+Basis for 

Detail Design

1

Service Community of Interest
(f rom Interf ace Ref erence Model)

+Domain of 
services

Interface
(f rom Interf ace Ref erence Model) 0 ..n

+Registered 
Entry

+Catalog  of 
runtime 

Interfaces

0..n

Project
(f rom Programmatics)

Capabilities assigned to 
projects for delivery

Service

1..n

0..n

+Desirable Outcome 1..n

+Planned 
Outcome
0..n

Context o f Usage

1..n

0..n

+Software 
Enabled 
Service

1..n
+Outcome

0..n
Software Services must have 

reference specifications

+Something 
that can be 

done

+Community 
for a Service +Outcome Mechanism

+Outcom e 
Specification

How Service 
Specified

+Funded Delivery Source

delivers

Can be composed of many 
smalle r services
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Services and Components 
View: Components

ServiceTaxonomyServiceContextType

InstanceBasedComponent

InstanceOfaComponentClass

1

1

1

1

One Instance per 
Instance-based 

Component

ComponentManager
<<FactoryPattern>> Manages 

Lifecycle for

TypeBasedComponent
<<ContainerPattern>>

1

0..n

+Container

1

+Instance
0..n

Collection of 
Instances

+Manager

+Container
Instances

ContainerType

FunctionType

ComponentServerRo le ComponentClientRole
+Client

+Instance-
Based

create an instance 
for usage

+Type-Based
+ClientNo need to request 

instances

Business Component Manager

DataSegment
(f rom Inf ormation and Data Ref erence Model)

1

1

+Data 
Manager

1

+Content 
Spec.

1 Workflow Manager

Knowledge Collection
(f rom Inf ormation and Data Ref erence Model)

Collection Manager

+Content Spec.

+Data 
Manager

RegistrationOfReuse

ComponentAPI

ConsumerSpecification

1..n

1

+Registration
1..n

+Registrant
1

For Reuse

Inter-Process Communications
(f rom Interf ace Ref erence Model)

+Type of Interconnection

+Type of API

Implementation Specification

1

0..n

+Basis for 
Reuse

1

+Registration of 
Reuse0..n

Reuse by 
incorporating another 

component

1

0..1

+aComponent's 
Specification as a 
Service Consum er1

+aComponent's 
Implementation 

Specification

0..1

An Implementation 
Specification must exist 

for a Consumer 
Specification to Exist

Component

1..n

1

+Deliverable
1..n

+Detail Design
1

1..n

1
+Gateway

1..n
+Enabler

1
Communicates with the outside world via

Provider

<<Role>>
Client

<<Role>>

ServiceRegistry
(f rom Interf ace Ref erence Model)

ExposedInterfaces
(f rom ContainerTy pe)

1..n

1

+Contract Offers 1..n

+Implementor Intent

1

Which inte rfaces implemented

RegistrationOfInterfaceUsage

For Rutime 
Invokation

Dynamic Selection Criteria for Interface

Inter-connection rules affect registration of usage

ServiceType

Reference Specification1

0..n

+Basis for 
Detail Design

1

+An 
Implementor 0..n

Service Community of Interest
(f rom Interf ace Ref erence Model)

+Domain of 
services

+Service 
Implementor

Interface
(f rom Interf ace Ref erence Model) 0..n

+Registered 
Entry

+Catalog of 
runtime 

In terfaces

0..n

Interface to be Invoked by a Consumer Component

APIs realize the Service Interface Cont...

Service
0..n0..n

Context of Usage

1..n

0..n
Enabled 
Service

1..n
+Outcome

0..n
Software Services must have 

reference specifications

+Something 
that can be 

done

+Community 
for a Service +Outcome Mechanism

+Outcom e 
Specification

How Service 
Specified

Can be composed of many 
smaller services

Instance BasedService Based

<<Role>>

<<Role>>

<<Role>>

Collection type

Business Component Type
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Interfaces View
M

et
ad

at
a 

an
d 

Se
m

an
tic

s
Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Assembly & 
Deployment  

Services and 
Components

• Objective:  clearly specify 
Interfaces independent of 
Service Enablement.

• Specification: specify the 
Interface

• Enablement Selection:  SLA 
to type-of-interface selection

• Drives how components are 
selected or formed

Specification  

Enablement 
Selection  

Interfaces  
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Interfaces View: 
Specification

InterfaceTemplate
interfaceTempla te BLOB
interfaceTempla te Ve rsion

op na me()

InterfaceOperationTemplate
nterfaceOperationTemplateBlob
nterfaceOperationTemplateVersion

opname()

endency

Process

processName
processParticipants

(from Capabilities)

Needline
needlineName
needlineDescription
needlineSourceActivity
needlineSinkActivity1

wee n pro grams}

1

Interface
interfaceName : String
interfaceOperationsVector : Collection Manager
interfaceDescription
interfaceUUID : String
interfaceType

GetOperation()
GetDataPayload()

+Registered 
Entry

Service Community of Interest
communityName : String
communityType : Single = Static
communityMember : Collection Manager
privledges

Service

ServiceName
bag
serviceStatus
serviceSubmitter_ID
serviceApprover_ID
serviceVersion
serviceVersionEffectivityData
serviceType
name

(from Services and Components)

+Outcome

+Feature

Outcome Mechanism for

+Community for a Service

+Something that can be done

Can be composed of 
many smaller 

servi ces

InterfaceOperationDataPayloadTemplate
InterfaceOperat ionDataPayloadTemplateBlob : Object
InterfaceOperat ionDataPayloadTemplateVersion
interfaceOperat ionDataPayloadProtectionLevel

Interface Specification
serviceInterfaceName : String
interfaceSpecBlob : Object
opertationSpecBlobVector : Object
dataPayloadSpecBlobVector : object
interfaceSpecBlob : Byte
dataPayloadSpecBlob : Byte
operationSpecBlob : Byte
preConditionsSpec : String
postConditionsSpec : String
interfaceType : String
serviceInterfaceSignature : String

Realizatio n of Feature

Spec

Needlines are compose 
of many in te rfaces

Use Case Task
( from U seCase)

1

1..n

+Specification of access 1

+Action Description
1..n

Basis for Interface Specifi ca tions

DataPayload

dataPayloadArguementVector : Object
dataPayloadName

(from Payloads)

+Payload Contents

+Speci ficat ion

0..n

1

+Attribute User
0..n

+Attri bu te  Spe cf ica tion
1

11..n

+Arguments Used

1

+Data User

1..n Basis for Payload Specifications

For Interface ...

Operation Information

Operation Argument List Info
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Interfaces View: Enablement 
Selection

ServiceRegistryType
serviceRegistryTypeName
serviceRegistrySupportedStandard
serviceRegistryProduct
serviceRegistryManufacturer

Int
interfaceTe
interfaceTe

opna me()

Interfac
nterfaceOp
nterfaceOp

opname()

Int
InterfaceO
InterfaceO
interfaceO

Site
(from Assembly and Deployment)

Shared Data Dependency
(from Integrated Plan and Scehd...

Unary Build Dependency

componentB
LibraryRoutinecomponentA

(from Integrated Plan and Scehdule)

Unary Implementation-Interface Dependency

interfaceT oCompo ne ntA : In te rfa ce
(from Integrated Plan and Scehdule)Design Dependency

( from Integ rated Plan and Scehd.. .

Bi -di recti onal  Implem entati on  Dep en dency
(from Integrated Plan and Scehdule)

ServiceContract
registeredService
messageExchangePattern : WSDL
Policy Specification : XML
portType
message
types
binding

ServiceRegistry
registryInterfaceName
registryServiceName
registryLocation

aDirectoryServiceRequest()
aTraderServiceRequest()
aDispatchingServiceReqest()

RegistrationOfInterfaceUsage

interfaceInvokedByComponent : String
dateOfUsage : Date
interfaceRegistrySearchCriteria
typeOfConnection : String = Dynamic
typeOfInter-ProcessConnection = Message

(from Services and Components)

Dynamic Selection 
Criteria  for Interface

ComponentAPI

(from Services and Com...)

Use Case Task
( from U seCase)

Inter-Process Communications
connectionInterface
<<RPC>> connectionType : String
connectionLayer
connection Use
Description
connectionBindingType

Inter-connection rules af fect 
registra tio n of  usage

0..n

1

+Implementor

0..n
+Interconnection Implemented

1

APIs implement

Interface Specification
serviceInterfaceName : String
interfaceSpecBlob : Object
opertationSpecBlobVector : Object
dataPayloadSpecBlobVector : object
interfaceSpecBlob : Byte
dataPayloadSpecBlob : Byte
operationSpecBlob : Byte
preConditionsSpec : String
postConditionsSpec : String
interfaceType : String
serviceInterfaceSignature : String

1

1..n

+Specification of access 1

+Action Description
1..n

Ba sis for Interface Specifi ca tio ns

+Desired Behavior Spec
+Behavior Enabler Spec

Dependency Control Point

dpcId entifier
dpcName
dpcDescription
dpcSubmi tter :  IAFUserRole
dpcApprover : IAFUse rRole
dpcVersion
dpcEffectivit yData :  Date

(from Integrated Plan and Scehdule)

Needline
needlineName
needlineDescription
needlineSourceActivity
needlineSinkActivity

Needlines are compose 
of ma ny in te rfa ce s

0..1

1+SLA

0..1
{Only fo r betwee n pro grams}

1

ServiceInterfaceFacade

For Inte rfa ce  .. .

Operation Information

Operation Argument List Info

Interface
interfaceName : String
interfaceOperationsVector : Collection Manager
interfaceDescription
interfaceUUID : String
interfaceType

GetOperation()
GetDataPayload()

0..n

+Registered 
Entry

+Catalog of 
run time 

Interfaces

0..n

Interface to be Invoked 
by a Consumer 

Component

Realizatio n of Feature

APIs realize the Service Interface Cont...
+Feature
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Assembly and Deployment 
View

M
et

ad
at

a 
an

d 
Se

m
an

tic
s

Capability and 
Requirements

Performance& 
TPMs

Processes

Information & 
Data

System 
Architecture 

Requirements

Interfaces  

Services and 
Components

Assembly

Deployment

• Objective:  clearly specify 
What is assembled and 
deployend.

• Assembly: specification of 
the Installs

• Deployment: Specification of 
qualification to a deployment 
site

Assembly & 
Deployment  
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Assembly and Deployment 
View:  Assembly

Implementation Specification

componentName
componentSubmitter_ID
componentApprover_ID : String
implementationStatus : string = InDesign
dateOfImplementation : Date
componentIplementationType

(from Services and Components)

Component

componentNam e :  St ri ng
owner
typeOfImpl ementati on = Functi on
componentDescri pti on
versi on :  St ri ng = 0.0
componentVersi onEf fecti vit yDate : Date

(from Services and Components)

1

...

+Detail Design
1

+Deliverable
...

Interface Specification

serviceInterfaceNam e : String
interfaceSpecBlob : Object
opertationSpecBl obVector :  O bject
dataPayloadSpecBl obVector :  obj ect
interfaceSpecBlob : Byte
dataPayloadSpecBl ob :  Byte
operationSpecBlob : Byte
preConditionsSpec : String
postCondi ti onsSpec : St ri ng
interfaceType :  S tring
serviceInterfaceSi gnature : String

(from Interfaces)

Make
<<Factory>>

Deployment Unit
duIdentifer
duUUID
duType = Executable

<<Instantiates>>

System

systemDescription
systemName
systemOwner

(from IEEE 1471 Conceptual Model of Archiecture Description)

Capabili ty

capabil ityName
capabil ityDescription
capabil itySubmitter
capabil ityApprover
capabil ityType : String = Function

get()
put()
classify()
explainContext()

(from Capabilities)

Can reference and include other

Project Repository

+Target storage 
Locati on for DUs

+To-be-stored DUs

Subsystem-Product
productName
productDescription
productVersionNumber
productRelease
productBuildNumber
productServicePackNumber
productManufacturer
productOwner

1..n

1..n

+User-Recognizable Part
1..n

+Master CI

1..n

Contains

+User- 
Recognizable 

Installation

+Basis for 
definition

Basis for defining 
user-recognizable 

produts

Instal l  Service
installServiceName : String
installServiceType : String = InstallShield
installServiceVersion

+To-be-
Install ed 

Files

Product Bill-of-Material
bomPartsList : Object
bomVersion
bomVersionDescription

1
1..n

1
1..n

{Master CI l ist for the 
Subsystem-Product}

Basis for Building a 
Product

Instructions used transfer 
and register Product DUs

DataLoad
(from Payloads)

0..n0..n
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Assembly and Deployment 
View:  Deployment

T e ch n i ca l P e rfo rm a n ce M e a su r e

T P M Na m e
T P M De scrip t io n o fB eh a vio r
T P M B a si s fo r S p e ci l i za t io n
th re sh o l d P e rfo rm a n ce L e ve l
o b je ctvi ce P e rfo rm a nce L eve l
o b je cti ve P lu sP e rfo m a n ceL e ve l
T P M G ra p h  : O b je ct
fk_ Im a cte dV ie wCla ssO b j  :  O b je ct = CRM

(from T hresholds and Objectives)
Use  Ca se

Use Ca se Na m e
Use Ca se O wn e r
Use Ca se A cti on Da te

( from U se C ase )

<<Use  Ca se>>

Im ag e  B u rn  a n d  Re sou re

De p l oym e n t Un
du Id en ti fe r
du UUID
du T yp e  =  E xe cu ta b l e

L oc a ti o n
lo ca tio n Na m e
lo ca tio n A d d re ssL in e 1
lo ca tio n A d d re ssL in e 2
lo ca tio n P o sta l Co d e
lo ca tio n L a ti t tu d e
lo ca tio n L o ng i tu d e

S yste m

syste m Descri p t io n
syste m Nam e
syste m O wn e r

( from IEEE 1471 C onceptual M odel of Archiecture D escr iption)

Ca p a b i l i ty

ca p a b i l i tyNa m e
ca p a b i l i tyDe scrip ti o n
ca p a b i l i tyS u b m i tte r
ca p a b i l i tyA p p ro ve r
ca p a b i l i tyT ype  : S trin g  =  Fun ctio n

g e t()
p u t()
cl a ssi fy()
e xp la i n Co n te xt()

( from C apabilities)

Ca n  re fe re n ce  a n d  in c l

P ro j e ct Re po sit o

+T a rg
L o ca t

+T o -b e -sto re d  DUs

S i te
si te Na m e0 ..n

1

0 ..n

1 L o ca ti on  ca n  h a ve  man y S it e s

Co m m u n ica tio n  Co n n ecti on
co m m Co n n e cti o n T yp e

+M a s

+B a sis fo r 
de fin i t i o n

Hostin g  No de
h o stin g No d e Flo o rM a p Lo ca tio n
h o stin g No d e Ra ckNu m b e r
h o stin g No d e S l o tNu m be r
h o stin g No d e P o werRe q u i re m e n ts
h o stin g No d e HV A CRe qu i re m e n ts
h o stin g No d e T yp e  : S trin g  = P rod u ctio n  | T e st

0 ..n

1

0 ..n

1

S i te  i s  comp ose d  o f Ho stin g  No de s

+co n n ecti o n
+con n e ctio n  

p o in t

S o ftwa re L ib ra ry
so ftL ib P a th S tru ctu re
so ftL ib Descri p t io n
so ftL ib M a n a g e m e n tP o l i c ie s

P ro d u ct B i l l -o f-M a te ria l
bo m P a rtsL i st : O b j ect
bo m V e rsi on
bo m V e rsi on Descri p t io n

1 ..n1 ..n

{M aste r C I l i s
S ub syste m -

In stru cti
a n d  re g

Fu ncti o na l  T ests

Use  ca se  th e  co n tra ct fo r

S L A  T e sts

T P M  i s th e  co n tract fo r

Da taL o a d
(from Payloads)

Co n f ig u r a tio n  S p e ci f i c a ti o n
co n fi g u ra ti on Id en ti f i e r
O S In stan ceT o S ta rt
co n n fi gu ra tio n M o d e l
co n fi g u ra ti on Da ta L oa d L o ca tio n

1 . .n

1 ..n

1 . .n

1 ..n

0 ..n

+Re g i ste re d  
S o ftwa r e

0 ..n

+Host
Host in g  Nod e  p r o vid e s 
co mp u ti n g  se rvice s fo r


