SOA ,Technical Risks,
and Emerging Standards

An examination of the relationship
between SOA, the conceptual integrity
of required of the attributes, and the
associated impacts

Victor Harrison
Partner, Federal Consulting Practice
Computer Sciences Corporation

) —— E

1 Anyone who isn’'t confused really
I doesn’t understand the situation.

- Edward R. Murrow
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THE BICE-DEAL . ' ! . IENCE. RESULTS.

 Consumers are now in the Driver Seat, not the Producers

* Buy by the Drink, not by the Keg

* Autonomous Deployment

e Concurrent Delivery

« Continuous Evolution of Capability
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that drives the development, convergence, and adoption of e-business standards. The
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» Going Beyond a Definition of SOA — The Capabilities
* SOA- The Problem of Evidence and Trust

* The First Step: Characterize SOA — Views, Attributes, and

Evidence

» Conclusions



Going Beyond a Definition of
SOA

The Characteristics

EXPERIENCE. RESULTS.
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e 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 ...)
—So0 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.




M

Adopting-the OMG's =il = = 05
Harmonized SOA‘Be_ﬁn ; EXPERIENCE. RESULTS.

«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?

7/19/2007 7:35:19 PM OMG SwA Presentation. 9
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Capability Description and Design Principles How Applied
Late binding The resolution of a service request as late as possible Service Proxies; reflexive bindings, service

during execution.

registries, COls

Loose coupling

The low degree of mutual interdependence between
components.

Data adapters, SOAP messages, generalized
Metadata repositories

Discrete The specification of each method of a component is SPRINT planning based upon which operations
functions independent of all other methods. are to be delivered, when.

Service Query, browse, offer, and select operations for Short term: Service Proxies; long term:
Discovery specifying operations to satisfy a specific request. “behavioral browsing”, reflection.
Autonomous The ability to deploy components and interfaces into Our SCRUM-based delivery process.

deployment/
maintainability

production with minimal constraints on how, when, or
how often the deployment occurs.

Usage of Service Delegates, Facades, and
Proxies.

Message-Based
Integration and
Interaction

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

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

Implementation-
neutral

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

Interfaces abstraction, environment dispatching
between enclaves; SAML

Coarse grained
components

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

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

Dynamic service
collaborations

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

Usage of Orchestration (BPEL) to enable
processes and Choreography (WS-CDL) to for
composite services.
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Capability Description and Design Principles How Applied

Service contracts

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.

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

Dynamic Process

Processes are created as dynamic service

Dynamic (temporal and event driven) as well as pre-

Formation collaborations (above) that result in time-dependent | defined process support via metadata description,
sequences that satisfy specific objectives.

Composite Associations of services in a stateless and peer-to- Best-practice formation of services to deliver IDP-

services peer collaboration to satisfy a specific capability. specified capabilities

Application- Services are not designed to presume a specific Usage of Facades, Delegates, Factories, and

neutral design

application context, but have application context
imported as metadata during execution.

Containers; Interface Facades brokers.

Consumer &
Provider Metadata

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

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

Concurrently
developed

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

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

Interoperable in a
heterogeneous
environment

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.

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

Reusable artifacts

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

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.

Addressable
Network Space

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

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




Evidence and Trust

The Problem with Dynamic architectures and enabling conjunctive
behaviors

EXPERIENCE. RESULTS.
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* “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?

7/19/2007 7:35:19 PM OMG SwA Presentation. 13
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* 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?

7/19/2007 7:35:19 PM OMG SwA Presentation. 14
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« 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?

e |f 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?

7/19/2007 7:35:19 PM OMG SwA Presentation
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SOA Capability Challenges

Late binding

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

Loose coupling

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

Discrete functions

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

Service Discovery

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

Autonomous deployment

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

Message-Based Integration
and Interaction

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.

Implementation- neutral

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

Coarse-grained
components

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

Dynamic service
collaborations

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

IA Challenges

Service contracts

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

Dynamic Process Formation

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

Composite services

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

Application-neutral design

Proper domain analysis, and good ontology specification and management

Consumer & Provider
Metadata

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

Concurrently developed

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

Interoperable in a
heterogeneous environment

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

Reusable artifacts

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

Addressable
Network Space

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

7/19/2007 7:35
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for a Secure SOA from CSC— =l
Why is this ‘correct’?

e
—
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Does this
accommodate 1. Provider registers service

(independent action, but done prior

all the SOA to access)

I ) 2. Consumer requests Service
Capabllltles : 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
WSDL

R XML 9. Service Provider accepts Service
— HTTPS Request, processes request and
Consumer returns Service

Source: Computer Sciences Corporation ~ 10.Consumer receives Service
requested

Encrypted /
Signed

Request

Firewall

_ SAML
Web Service i @ SOAP
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A Reference IA Architecture
from the US Government—
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hy is this ‘correct’?

vy T
e

Operational <
User . « SVCArg 1
+ User Public Key . SvcArg 2 « Results
» Calc Checksum or Service A
. ; ervice
User private key and Eneryption * SvcArg N * Denial Policy Manager
(for encryption and checksum) * Public Key
e /00
* Validation E ‘_' - - Y - —— -
—» Authentication (Policy Enforcement Point) Authorization Policy Mgr
! [ A A
i
User ID p/Authorization Y
Service - -
h 4 Policy Rules Service
.1 A AUT(Role) <-> F(Bus Obj)
U AitiTous Public K;ey Physical Service A AUT(Org) <= F(Bus Obj)
Service | Roles, D.P _ Assign. (Business Logic) AUT(D.P.) <> F(Bus Obj)
+ T | AUT(Assg) F(Bus Obj)
| A
L e
e« S\cAArg1l
« Service A Public Key * SvcAArg2 * Results
 Checksum and or Service B
e Public Ke ; * SvcAArgN . ; -
y encryption . Public Key Denial Policy Manager
\ 4 \ 4 e et [ty e
A A 4

Identity & Authentication

Authorization Policy Mgr

Service

Service B
private key

A 4

Certification

A

Authentication (Policy Enforcement Point)
[ A

]

User ID Authorization

User Attribute

Authority Service

| Roles, D.F'P.‘Assign.
1
1
1
1

A

A

h 4 Service Policy Rules Service

A AUT(Role) <> F(Bus Obj)

Physical Service B AUT(Org) <> F(Bus Obj)
(Business Logic) AUT(D.P.) €= F(Bus Obj)
AUT(Assg) €-> F(Bus Obj)

A

4

Source: DISA’s NECC Architecture Overview Systems Engineering

and Integration Working Group, 15 Aug 2006
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The First Step: Characterize
SOA Characteristics Accurately

Establishing a Specification Basis
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Views, Concepts, |
Architecture Products,an
Representational Formats

-Example: Component API

- Example: SV-6c & SV-4

< - Example: Interface document artif‘ai.t
Iew

- Example: Interface Control Documen

g - Example: Parameterized

Interface Class

- Example: Mechanism 1
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One Effort: the TOGAF/MD: : |
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TOGAF/MDA
Architecture Views

Prelim:

OMG MDA
Models

Use cases for business scenarios

High-level Business and Technology
Models (high-level CIMs and PIMs)

Architecture

Vision Business Models

JuulCIMs) Service Components
Domain models
(CIMs)
Interfaces
Platform
Independent

5 Models (PIMs)

Platform Specific
Technology | Models (PSMs) Performance & TPMs

Architecture / Platform Models
(PMs)

E
Opportunities

and Solutions Sematics, Metadata
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Another Effort: the OMG

SOA UML Profile

wstareotyps
(& Message

o encoding @ String

Property
may b= used
an Message}

sstersntvpes
{2 Message Attachment

o encoding @ String

& Property

IENCE. RESULTS.

SOA UML Profile
Architecture Views

wrmataclasss

wmatadase |
> @Class > -

wstarentypes wshEanaotypes wsharaotypes wsteranymes:
(&) Service Partition

(3 Service Provider (3 Service (& Service Gateway
o alowedBindings : 5tring
o jocation ; String
N Service Components
m——— e
{Gataway may orly be. Interfaces
an a Partition} '
Y {Specifications may orly be
{Colshoratione may ony used on Service, Gabsway}
inchude Providers}-
SEhEfEn by wsteraotypas wsherantypes wstaredtypes
(&) Service Consumer (3 Service Collabor ation (3 Service Channel (& Service Specification
2 binding ; Stn
e Performance & TPMs
v h L L 0
srnataclases amiataclasss wrnataclass wrnataclassys SematICS, Metadata
(3 Classifier (2 Collaboration (3 Connector & Interface
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The Objective: A View Based:=s

Specification

EXPERIENCE. RESULTS.

_ _Services and
Components
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Relating the Viewset

to FEA and Kruchten

. Added to
Federal Enterprise  ,qdress BPMN

Architecture Views outputs

Integrated
Architecture Views

Type
=SS RIS Operational Activities
Model and Tasks
) . Service &
System Functions
Service Ref model Sy Components

Technical Standards
and Technology
Area

Performance Performance PRM
Reference Model Parameters

Information
Elements

Added to document
terms and concepts

Sematics,

~

EXPERIENCE. RESULTS.

e
=]

Kruchten, RUP, EUP
Architecture Views

Use Case

Logical

Process

9 edge
Information

Data

Signal
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Relating the Viewset

to DoDAF

DoDAF

Operational
View

System View

Technical View

All Views }

IENCE. RESULTS.

Integrated
Architecture Views

Service &
Components

Sematics,

Intelligence

Knowledge
Information

Data

Signal

7/19/2007 7:35:19 PM OMG SwA Pr

esentation. 27



~
et

EXPE

The Parts of a “Concept”
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IENCE. RESULTS.

in this Model = e

The concept has definition with
terms such as actor-owner A concept expressed as a UML class

(another Concept) or desirable
outcome (a specific and

) ) Capability .
measurable semantic) defined capabilityName Attributes of the
in the model ‘ \OcapabilityDescription / Concept that_ must
[E— [&capabilitySubmitter -~ be 'PC|Uded Ina
I&capability Approver design

A Capability is a discrete expression
of a desired outcome that an Actor-
Owner wants to see in a system.

I&capability Type : String = Function

Actions that must be

< ®get —
Capabilities are descriptions of -gutg supported by the
behavior and for them to be Bclassify() < design
unambiguous must be tangible and BexplainContext()
measurable )
4& e Sometimes
Concepts
Function to be provided &iprocessName fOI‘me (le-g-’ a
ici Capability is
Metric, threshold,|or objective value WprocessParticipants eitrl?er a y
: Process,
Function )
: P <%—~‘R_“_‘_‘T Function, or
IZactionDescription
Goal)
Goal
&igoalldentifier ?1"”
I&goalDescription

I&goalOwner .n \
BigoalApprover Sometimes a concept is composed of different things (e.g., a
Function must have at least one goal) 711912007 7:35:19 PM OMG SwA Presentation. 28




Capabilities and
Requirements View

3
A
|

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

o Capability: Expression of a desirable
outcome I

 Reguirement: aconstraints on
outcomes

» Uses the outputs of a BPMN

_—_—_—_J



ERELTESERT |
Requirements View: .. =s = 5
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A Capability is a
discrete expression
Formal Planning Document A
(from Business Behavior and Strategy Establishment) Stakehold Mission Scenario Of a‘ deSIred OUtcome
P takeholder : N "
documenﬂdent_lfler . (from Business Behavior and Strategy Establishment) ) (frum-Bus.lness Behavl?r and Strategy|Establishment) that a Stakeholder
gocumem\/erswn Specifies goal, BhactorName  IAFUSerRole Scenarios defined by Stakeholders E@missionScenarioName t t .
wdocumentName bjective; gi : BgmissionScenarioVersion wants 1o see in a
[@documentversionDate ’ and Visions missionScenarioVersionDate .
documemAuthoringAuthority missionScenarioAuthor system. Capabilities
wdocumentType 0_n0
+Agrees o Sporsor \ are descriptions of
1.n H
T behavior and for
+Has|a sponsor
Capability them to be
Requirement RicapabiliyName g
(from Requirements) c bilit capabilityDescription UnamblgUOUS mUSt

requirementidentifier apabilives are +desirable B&capabilitySubmitter N

requirementOwner ) constrained by behaI\viors capabilityApprover be tang'ble and

requirementApprover +constr§|pts and requirements [icapabilityType : String = Function measurable

; : definitions
quirementVersion Can reference Defines a Context ofUsage for a Process

|Bget) and include
¥put() other
classify()

requirementEffectivityDate

<<l >>
requirementType : String = Explicit Use Case.

Thread
(from ScenariosandVignettes)

[explainContex() Eventset
SRR eflnliiclmI
(from Services and Components)
[@SenviceName Event Set to Predondition Partition
o
wbag

[@seniceStatus
[&seniceSubmitter_ID work.. | 1.n
[@seniceApprover_ID

N . - <<l >>
[GseniceVersion dof Process U\;Z;S;See
[@seniceVersionEffectivityData composed o ) rocessName Speeific PreCondition

. Metric, threshold, objective valig@composed of other P o S — (from ScenariosandVignettes)
[BseniceType ma:eyrjir::s”er ! P [&processParticipants
&name

Fuction X
-~ ]IS composed of one or more <>

ctionDescription

Subsystem-Product FigureofMerit 1 ; <<Use Case>>
. \ an ’ +User- € ) -n\AProvidery
(from Assembly and Deploy ment) € (from System Architecture Requirements)| e Use Case
BproductName Recognizable EFOMName [8goalDescription +ustification is justified by P . (from UseCase)
roductDescription Installation | B8 5 vALthority goalOwner satisfying Canability:Funcii ST |BjusecaseName
productVersionNumber GFOMDescription [goalApprover apa |t|ty4. u?c?on UseCaseOwner
roductRelease {esentsa setotuse UseCaseActionDate
gzproductBuildNumber +Citation for
productServicePackNumber Justification aExgggf)?e GoalBenefit
&yproductManufacturer EgoalBenifitMeasure +wor.k. w
B¥productowner Actionali Activity Set

Accepted/External necessary for Goal

Acceptanace

+Measurable
Characteristic| 1..n

+workflow @activity

MeasureofEffectiveness GoalEvent GoalPreCondition GoalPostCondition Use Case Task
(from Effectiveness) = q0alEventldentifier preConditionIdentiﬁer goaIOutcome (from UseCase)
F&MOEName PgoalEventDescription E8preConditionConstraint EBgoalDomain B¥usecaseStep
['gMOEMDescriptionofBehavior oalEventlssuers preConditionDescription usecaseTaskName
[MOEBAasis for Specilization E5goalEventContext eConditionOwner usecaseTaskNarrative
preConditionApprover usecaseTaskRulePseudoCode
usecaseTaskMetaData

usecaseTaskState Transformation
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EREVIIESER
Requirements View:

Requirements . ks IENCE. RESULTS.

vﬁﬂ’r\?‘ﬂ?ﬁf@‘and include other

Capability
(from Capabilities)
fiZacapabilityNam e
[GcapabilityDescription
capabilitySubm itter
czcapabilityApprover

[GcapabilityType : String = Functi..| | Requirements are constraints on

Boet) capabilities (behaviors) that limit

ESput) the domain of solution by

[®classify() . ...

[SexplainContext() providing the provisioning
rde— definition necessary for a

Capabilities are copstrained by particular stakeholder viewpoint.

requirements

+constraints and definitions
Requirement

E8requirementidentifier
requirementOwner
requirementApprover
requirementVersion
requirementEffectivityDate
E¥requirementType : String = Explicit

Mission Requirements Systems Assurance Requirements Integration Constraints
ERule

ELEntity
iz5ProcessofUsage

Infrastructure Require ments

Mis sion Enabling Requirements
E&ruleFoundation

Deployment Requirements Service Level Agreements

Mis sion Assurance Requirements

Lifecycle Engineering Requirements

System Effectiveness Requirements
Edmeasure

Information Assurance Requirements

Emetric
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EREVIIESER
Requirements View:

Integrated . 3 - IENCE. RESULTS.

Canreference and include other

i Capabili
(frc?n?qu:eI;eu?:gm 2 Capab ilites areco nstrain edby recuir enen ts (fromri':ap;yt )
“fens trants and d efiritio ns +desirabie]
behaviors
Process
is compos (from Capabili...)
o L composedor
(from Capabili..) ne or more
+Provide
Goal L l.n
. Hustification s justified
(from Capabili..)
.n by
Conditions and states satisfying
necessaryfor cepte%tem cted acceptable outcomes
Acceptan ternal Value
Aceepanace i -
GoalPreCondition Goalev&Ne GoalBenefit GoalPostCondition
(from Capabilies) | (franC apabil..) (from Capabili...) (from Capabilities)
| ‘ ‘ ‘ workﬂo%
Mission Requirements ; y : Integration Constraints . -
(FomRequirements) Infrasfrn'ucgre R_eqmre‘r;]ems Information Assurance Requirements . g R ] . System Effectiveness Requirements dystems Assurance Requirements
(fiomREIUIE TENt) (from Requirements) (from Requirements) (om Requirements)
Metric, threshold, objective value
s Bl iy Reeu RS Deploymenthquiremems Mission Assurance Requirements Se wice Level Agreements Lifecycle Engineeri‘r‘lg Requirements
(fr onRe quire ments ) (from Requirements) (from Requirements) (romRequirements) (fromRequireme...
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Semantics and Metadata = \ 3
\View =5 = 2 : IENCE. RESULTS.

“ ‘ 3. Performance&w -

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

0

(&)

5 - . AT <
c * Objective: clearly specify the

3 Taxonomy and Ontologies of Observations
o the Problem Domain.

@ * Observation: A structured

% way of classifying observable N

3 items. o

[}

=
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Semantics and Metadata = g - -
\View: Intﬂrated i ; ' IENCE. RESULTS.

ERD Fe— Concept Conte;(-t. Ontology
Systems Engineering Models BconceptName conceptContextPreCondition Subjects
Semantics BconceptDefinition conceptContextRuIe
& actContextDefinitionSpecialization

T Sl 2

Mission/Business 5 e Element ‘
Semantcs classifies” a Fact Makes u
Data Element | |[@factName P
It actDef inition an Ontology
Enterprise Term Business Segment Term  operational Term
/ \ RenterpriseTerm RbusinessSegmentTerm @operationalTerm
Observ ation Fact Context Value
Domain

Btype: String [f actContextldentifier
I actContextDefinitionSpecialization
I5f actContextPreCondition

& actContextRule
-obser _'On AttributeDesc _
Observ ationDesc ®name : java.lang.String w Attribute ValueDesc
“VallSis SingleValue : boolean

&ty pe : java.lang.String SN

&ty pe : java.lang.String
v alue : storm.util. AttirbuteValueDesc

&lobserv ation : storm.util. Observ ationDesc &isSimpleValue : boolean

1

-value
SingleAttributeValue MultipleAttributeValue ttributeVaIueConstraint
B alues : java.util. Array List constra!ntDomam
I®SingleAttributeValue() ‘ BconstraintRange
ObjectAttributeValue SimpleAttributeValue
&5v alue : storm.util. Observ ationDesc &y alue : java.lang.String
\
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Processes View

Metadata and Semantics

EXPERIENCE. RESULTS.

/ S |
Performance& W -

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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Processes View: .

¢
Scenarios and Vig nettgs s EXPERIENCE RESULTS.
-
Capability
(f om Capabilit ..
‘ZzcapabilityName
zcapabilityDescription Goal
zcapability Submitter (from Capabilit... MeasureofEffectiveness
capability Approver ) goalldentifier (from E ffectiven...
szcapability Type : String = Function goalDescription EMOEName
<}— Metrie;threshold; objective value goalOwner ActionafizationBasis— | «<3sMOEMDescriptionofBehavior
gﬁtg goalApprover ~MOEBasis for Specilization
classify()
explainContext()
Canreference
andinc lude
other A ce pted External Events StatementofVvalue
Conditions and states
necessfary for G...
workifiow GoalEvent GoalPreCondition
(from Capabilit... (fiom(Gapatilit GoalBenefit
&5q0alEventdentfier PfegO"gFSO”'(‘:’e”“'Ef. . (from Capabilt.
= e zxpreConditionConstrain = ;
Pro cess ggglggﬂgﬁﬁg{g’“” ZpreCondionDescription {&3goalBenifveasure
(f om Capabilit .. &goalEventContext preCond!u_onOwner
processName t zspreCondiionApprover
ZzprocessParticipants
A Thread is a patrtition of <<Use Case>>
Thread

Specific EventSet

Capability::Process into one or

EventSet
more uniformly defined processes %\

that takes the associated

preconditions and event set and pre conditon Fart on [T
gg:sr;);?ss;;gt:s?:cgﬁzg benefit e ceser EmreadEver:;eszz;ﬁon | Thread PreCondiion Thread PostCondiion || Thread Benefit
o Vignette
A Vignette is the partitioning of
the event set for a thread into Precondiion Partiion of Ev.. specic Ehent..
separate event set/pre-condition
sets.
VignetteEvent VignettePreCondition Vignette PostC ondition VignetteBenefit
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~
et

EXPERIENCE. RESULTS.

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. |

<<Use Case>> VignetteEvent

A Use Case Task is the

Vignene (from ScenariosandVignet...
|(from ScenariosandVignet... |
VignetteB enefit

(from ScenariosandVignet...

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

VignettePostCondition
(from ScenariosandVignet...

Specific event

Specific benefit for event

VignettePreCondition
(from ScenariosandVignet...

be performed in the application

<<Use Case>> Use Case Event

Use Case Unique pstcondition for UC E3Event_Name
context of the use case. Inthe case | &usecasename BSEvent_Description

&useCaseOwner
&UseCaseActionDate

E3Event_Data

of software-enabled tasks, it BSEvent_Operation

]

Use Case Benefit

I’epresentS the behaVIOI‘aJ ‘ Unique precondition for UC — ESoutcome
L . mau_t\ Use Case PostCondition
specification for enablement by some BstateDescription
interface. Therefore, a use case task +workfiow _ listateElementvector
q q Use Case PreCondition
relates to a single interface ety Set
specification, but interface
specifications may satisfy one or more uordow

Primary/Alternative [Success Scenarios Recoverable/Non-recowerable Failure Scenarios

use case tasks.

Use Case Task
EusecaseStep
BJusecaseTaskName
&usecaseTaskNarrative
secaseTaskRulePseudoCode
xzusecaseTaskMetaData
BlusecaseTaskStateTransformation

Use Case Success Scenario Use Case Failure Scenario

Implementation Specification

i:sy'i);r L[ FACtons 1 (from Senices and Components)
Specifications| Pescriptio +Specification componentName‘
Bask for +Behavior Description Basis for Implementation Behavor &componentSubmitter_ID .
Intefface Specification Implementation pomponemA_pprover_lD : _Stnng )
Specifications |mp|ementat|onSta@us : string = InDesign
[ZdateOfimplementation : Date
. . A " Can be composed of
+Specification df EcomponentiplementationType many smaller services
access |1
Interface Specification
(from Interfaces) —— Service

= - - nteriace

_serwcelnterfaceName :_St”ng (from Interfaces) (from Senices and Components)
SinterfaceSpecBlob : Object TintertaceName - Sting WscvcoNaTe

) opertatlonSpecBIobVector : Object | ginterfaceOperationsVector : Collection Manager [8bag
+Attribute +Attribute QataPaonadSpecBlobVector : object nterfaceDescription outcome BseniceStatus
+Arguments Specicatio User__ |&interfaceSpecBlob : Byte - jinterfaceUUID : String Feature | o or e (3
Used 1 [ZdataPayloadSpecBlob : Byte <J— Realization-ef Feature—| BllinteraceType serv!ceAu mi er_lD
DataPayload [PoperationSpecBlob : Byte - +Outcome usen/!cevpp(over_
: @preConditionsSpec : String [®GetOperation) SARIENUIEIL -

] (from Information and Data Reference) ConditionsS Stri [ GetDataPayload() BsenviceVersionEffectivityData
&dataPayloadArguementVector : Object ﬁggﬁagg'rly; ; s S?r?:g ng BseniceType
RdataPayloadName &senvicelnterfaceSignature : String Rname
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Processes View:

IENCE. RESULTS.

Integrated

<<Use Case>> Thread Event
Thread (from ScenariosandVignettes)

(from ScenariosandVig nettes) Thread Benefit

Thread Post Condition (from Scenariosandvignettes)
(f omScenari osandVignette s)

EventSet to PregonditionParition Precondition Partition of Events

Thread PreC ondition

(from ScenariosandVignettes) Specific Event Type

<<Use Case>>
Vignette

(from ScenariosandVignettes) N VignetteBenefit

- — VignettePostCondition (from ScenariosandVignettes)
VignettePreCondition | ————— Y ) )
(from ScenariosandVig nettes)

VignetteEv ent
(from ScenariosandVignettes)

(f omSce nari osand Vignettes)
Zﬁ Specific E...
<<Use Case>>
Use Case Use Case Benefit
(from UseCase) (from UseCase)
BluseCaseName Boutcome
BUseCaseOwner Use Case Event

&UseCaseActionDate ] _ (fromUseCase)
BJEvent_Name
Ev ent_Description

\ Use Case PostC ondition B ent Dot
ZiEv ent_Data
(from UseCase) = - .
+workfiow — BstateDescription E5Ev ent_Operation
Use Case PreCondition BiStateElementVector
. (fromUseCase)

Activity Sef
+wor Klow

activity

Primary/Alternative |Success Scenarios  Recoverable/Non-recoverable Failure Scenarios

Use Case Task
(from UseCase)

Use Case Success Scenario Use Case Failure Scenario
(from UseCase) (from UseCase)
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Information and Data

IENCE. RESULTS.

\View

|
|
|
|
A
|
|
|
|
|
|
|
|
|
|
|

Performance& < -
> TPMs

|
l : S A

Objective: clearly specify how
data and information is
designed for a SOA. Segmentation
Segmentation: Describes an
‘overlay’ on top of LDM for
Services

Payload and Logical Data
Components: Specifies
information used by interfaces BNEEVAE b= aT0
Drives formation of interfaces Logical Data
and Services Components

Metadata and Semantics
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Information and Data

\View: Segmentation

Capability

(fom Capabilitiey

capabilityName
[&capabilityDescription
[Gcapability Submitter

[@capability Approver
[Gcapability Type : String = Function

+Desirable Outcome

IENCE. RESULTS.

(from Servicesand Components)

Senice

[bag

1.n
[®get() Can referernce and include other
[®put()
[Sclassify()
[®explainContext()

Metric, thres hold? objective value

MeasureofEffectiveness
(from Effectiveness)

ZMOEName

[ MOEMDescriptionofBehavior
[ &MOEBasis for Specilization

Goal
(from Capabilities)

gigoalowner
| ¢igoalApprover

Defines *Comext

Concepts
(from Mission/Business Semantcs)

B conceptName
&5conceptDefinition

O Specia;ization
NewInterfac
e

of Context |[@zfactName

Facts%oncepts

Fact
(from Mission/Business Semantcs)

[gfactDefinition

Concept Context
(from Misson/Business Semantcs)

= conceptContextPreCondition

Enterprise Term

(from Mission/Business Se...)

Enterprise ConceptualDataModel

EnterpriseLogical DataMode!|

Business Segment Term

(from Misson/Business Sem...)

& conceptContextRule

& factContextDy

is-for-Entity_Definiti
3%

0..n

SeniceName

[ gseniceStatus

+Planned OutcomgseniceSubmitter_ID

[ gseniceApprover_ID
seniceVersion

[ @seniceVersionEffectivityData
[gseniceType

+Outcoffie”

Software Services must hayve reference specifications

+Software Enal |id r?em‘ce

Reference Specification
(from Servicesand Components)

eferenceSpecTitle
ZireferenceSpecVersion
referenceSpecDescription
ferenceSpecStatus : String = Offered
gareferenceSpecApprover_ID
E¥referenceSpecSubmitter_ID

+Basis for Deqajlzbesign

+An Implemgnjpr

Implementation Specification
(from Services and Components)

componentName

any smaller services

Use Case Task
(from UseCase)

ecaseTaskRulePseudoCode
ec aseTaskMetaData
usec aseTaskState Transformation

+Behavior
Description

[ gcomponentSubmitter_ID
[GcomponentApprover_ID : String
[@implementationStatus : string = InDesign
[@dateOfimplementation : Date

Bfasis for Implementation Specification

+Specification

- componentiplementationType Behavior
Entity tation
Business Cor’nponent Type Collection type
Business Component Manager Collection Manager
(from Sevices and Components) (from Services and Components)
DataSegment 1 -
it inputdataPayloadVector : Object
Content outputDataPayload : Object
Spec.

7/19/2007 7:35:19 PM OMG SwA Presentation. 40



Information and Data View:

Payloads-and Logical Data
Components

Enterprise Term

(from Mission/Business Semantcg)
ZpenterpriseTerm

Phyis cal Data Model

DataSegment
(from Segmentation)

IENCE. RESULTS.

Implementation Specification
(from Services and C

componentName
componentSubmitter_ID
componentApprover_ID : String

dateOflmplementation : Date
&r;componentiplementationType

implementationStatus : string = InDesign

Basis for Inplenmentation Specification

+Specification
Behavior

Implementation

-

+Behavior
Description

1.n

Use Case Task

(from UseCase)

1 +Data
+ Sontent Manager gysiness Component Manager (fmleﬁzgwfn BT
c. ;
pe 1 &b (e 'S_r:/r;s sl putdataPayloadVector : Object
: 9 outputDataPayload : Object
+Set of Atr bues =2 :
DataLoad
Business Segment .
Term +Accessible Business Component ... Collection ...
(fom Semar...) Collection of
businessSegmentTerm Attributes
Fact e — +Data Manager
(from Mission/Business Semantcs) e ‘ Knowledge Collection
tName aylo +Amplicatil .
knowledgeCollectionName
[tactDefinition aPayloadArguementVecor : Object S‘LUIC'”( lmuv\dxe(;ollectionType = Collection
dat aPayloadName cdlectoryad, i : ;
5 legeCollectionPersistence
+Data +Content Spec.
Source
Oper ational Term 1
(from Mission/Business Sema...) +Attribute Specfication
+Arguments Basis for Payload Specifications
1 Used

EHusecaseStep
usecaseTaskName
usecaseTaskNarrative

usecaseTaskRulePseudoCode

BXusecaseTaskStateTransformation

+Data T
1.n

+Action Descr1|iiﬁon

Basis for Interface Specifications

+Spedficationof access 1

Interface Specification

opertationSpecBlobVector : Object
dataPayloadSpecBlobVector : object
0.n

+Attribute User

operationSpecBlob : Byte
[%GpreConditionsSpec : String
postConditionsSpec : String

[ GinterfaceType : String
[&senicelnterfaceSignature : String
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Performance and TPMS+ sl _
View _ = : ' IENCE. RESULTS.

A

* Objective: clearly specify h
how the solution will be
measures. Effectiveness

» Effectivenss: How a
capability and requirement is A
determined to be effective PR

 Thresholds & Objective: )
minimum < U Rr T Thresholds and
expectatlons . . Objectives

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

—_——

Performance&
TPMs <
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Performance and TPMS

\View: Effectiveness

FpueeEiE (from Capabilt.
(from SystemArchitectu re Reau irel...) goall dentif_ier_
iigmxg‘e iy goalDescription
orl
e goalOwner
FOMDescription goalApprover

IENCE. RESULTS.

Goalis a Kind-of FOM Goal

+Citation

+Measurable Characteristic

for Justification

1.n

Measureof Effectiveness

MOEName
MO EMDescriptionof Behavior
MOEBAasis for Specilization

At iz aton-Basi
ActionalizatonBasis

Ca pabilit
(fromC E;?ab it. ..
capabilityName
capabilityDescription
capability Submitter
capability Approver L )
5 ity Type : String = Functigr?n reference and include othe

+desirable -@ aviors
Capabilifes are constrained by requirements

+constraints and definiions

=rireq uremen tidentifier
s#3req uremen tOwner

Srreq uremen tlype : String = Ex plicit

Requirement
(fromRe quireme ...
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Performance and TPMS

View: Thresholds and

Objectives

Measureof Effectiveness
(from Effectiven...

MO EMDescriptionof Behavior

MOEName
@MOEBasis for Specilization

Specification ofhow Measured

1.n

Measureof Performance

2imopName
=zmopDescriptin
EZmopAttributeVector

1.n

Specification ofLevels

Meters of Specification

PerformanceMeasurement

performanceMeasurementName
performanceMeasureEquation
performanceMeasureTrend : Integer

1.n

_QuantitativeMeasurement

measurementAttribute

IENCE. RESULTS.

Capabilit
(from Capabihlt..
capabilityName
capabilityDescription
capability Submitter
capability Approver
capabilityType : String = Function

¥:measurementRange
&ZmeasurementDomain

Canreferenceland include other

get()
put()
classify()
explainContext()
+Desirable didbme
+Planned Oufggme
TechnicalPerformanceMeasu e ~ Service
PMName (from Services and Compone...
PMDescriptionof Behavior gerwceName
PMBasis for Specilization ag
hresholdPerformancelLevel +Expectation erviceStatus
objectvicePerformanceLevel 1.n i Enabler serviceSubmitter_ID
objectivePlusPerfomanceLevel +Expectation 1i.n erviceApprover_ID
PMGraph : Object erviceVersion o
k ImactedViewClassObi : Obiect = CF... erviceVersionEffectivityData
erviceType Can be composed of
many smaller services
*Graphofi 3
Values Q
+Values @
<, Availability TPM
Observation () Cost
(f omMissb n/Business S man...
Btype : String %
(GO Container gon:pc;nen
i estart,
Ob?'ervatlon() ault Masking  Managed Activation
setType() . = and Automated Services And Migration
setObservation() ) Storage | Failover
getType() . = Area
getObservation() .% Networks
=
=
x
(2]
Ihd Backup
and Recovery
Application Solutions
File and Volume Data 99.999% Lights-out  Soft Real
Management C Operations Timeg QoS

y y
Quality of Provided Service
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Performance and TPMs

IENCE. RESULTS.

View: Integrated

Measureof Effectiveness
(from Effectiven...

EEMOEName
MO EMDescriptionofBehavior
MOEBasis for Specilization

I.n

Specification ofhow Measured

TechnicalPerformanceMeasure
(rom Thresholds and Objecfti...
L.n MName
MeasureofPerformance MDes aigiorofBehasbr
(from Thresholds and Objecfti... MBasis for Speclizaton
&4mopName Specification ofLevels Ir es hdd Pef a mance levd
=mopDescription dbjectvcePafomarcd evd
E=ZmopAttributeVector djectivePlls Pef anarce evel
MGrp : Ohject
k Imad edVienClass Ofj : Obpa = CRM
1.n
+Granh £
+Graphofrap
Values
Meters of Specification
+Valu es
1

PerformanceMeasurement
(rom Thresholds and Objecti...

- - - iperformanceMeasurementName

performanceMeasureEquation

1 performanceMeasureTrend : Integer
N

QuantitativeMeasurement
(rom Thresholds and Objecti...

EmeasurementAttribute
zmeasurementRange
&2measurementDomain
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System Architecture - -
Reqguirements | ' | IENCE. RESULTS.

Performance&
TPMs

A
|

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

o Standards & Directives:
Those items that, by policy,
drives constaints

« Patters, Specs, ...: The
translation of TPMs into

basis for specification

_—_—_—_J
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System Architecture
Requirements

IENCE. RESULTS.

Directives and Mandates

+ Directive
+ Policies
N—
/ N ~ — \\ —_
—‘ —\?4 —‘ \\ T‘ ﬁ‘ <<View>>
i i i <View>> —1 <<View>> ——— _| i
<<View>> [ =svie> SNEED M N ionard D Interface Refe Model | Senvice Reference Model
Metadata and Semantics Capabilities and Requirements Performance Reference Model Business Reference Model Infarmation and nterface Reference
Reference Model Model RE n@odel |
M - o > _ —
- ~_ ¢ P —
s IR SRS P —
Technical Standards, Patterns, and - \ ~ <<View>>
Depl Reference Model
T References S o ployment
(from System Architecture Requirements) \ \
> -OMAuthority \
[ gFOMDescription \ <
<<AF>> e
. << >>
Representational Format
b \ Programmati cs

SeRMSAR

+ Information Engineering Star ] /h

+ Metadata Exhcange Standal <<View>>
C&RMSAR
Performance Reference Model ‘
o + Capabilities Standards Process-oriented Standards, Pattenrs and <<IAF>>
Er
References
Integrated Plan and Scehdule

+ Program ManagementProcess Standards

+ Performance Standards
IRM SAR

+ Integration Patterns
+ Interface Patterns
+ Interface Reference Architectures

TechnicalPerformanceMeasure
(from Performance Reference Model)

G TPMName
[GTPMDescripti

BRM SAR

[ &TPMBasis for Specilization
[gthresholdPerformanceLevel
['ZobjectvicePerformanceLevel
+Busi Process | gobjecti evel

+ Analysis Pattern
+ BPMI Standards
+ Business Domain Pattern

The TPMis the basis for realizing [

the usage of a specific Standard,

.TPMG h - Object Pattern, or Reference Model in
DGR context of the specific TPM value

[ &fk_ImactedViewClassObj : Object = CRM ©). B

+WIMC Standards

IDRM SAR
SRMSAR

+ Application Patterns
+ Common Operating Environm..,
+Infrastructure Patterns
+ Network Models
+ Physical Environment Standar...
+ Physical Security Standards
+ Tiered Distributon Paterns

+ Data Design Patterns

+ Data Formatand Design Standards
+ Data Management Standards
+ Data Movement Patterns

+ Data and

+ Organizing Patterns

+ Architecture Patterns
+ Component Patterns
R

+ Senvice C
+ System Patterns
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Services-and Components

\View - | B's - IENCE. RESULTS.

. : / L
« Objective: clearly specify R

= services and how they relate _
| to implementation. Serviees
I o Services: Specifying a Service
I and the context of usage
I o « Components: Specifyinga / \ _

I component that implements
: | _ one or more Services Components

| I * Drives Assembly and
| 1 I Interfaces.
[

Y

= _Services and
Components

A
I [
I

Metadata and Semantics
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Services-and Components
View. Services

| (from Programmatics) |

Project

IENCE. RESULTS.

Capabilities assigned to

4

Capability

+Funded Delivery Source

projects for delivery

{f C i
{from-Capabilities-and-RequirementsModet)—

reference and
include other

+Desirable Outcome 1..n

Reference Specification

delivers tPlanned
+Software Outcom
Enabled Software Services must have 0..n
Senice reference specifications 0..n Senvice
+Outcome
1.n +Sor

1
+Basis for
Detail Design

xmented

ract Offers| 1..n

Exposedinterfaces

(from ContainerTy pe)
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Services-and Components

View: Components

Collecti

IENCE. RESULTS.
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Services-and Components:
Integrated

IENCE. RESULTS.
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Interfaces View i 4 _ IENCE. RESULTS.

F____

» 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
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Interfaces-View: - i
Specification . ; IENCE. RESULTS.
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[gdpcldentifier Needline

Interfaces View: Enablement s
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Assembly-and Deployment !

IENCE. RESULTS.

\View

=

1
[
[
[
[

* Objective: clearly specify
What is assembled and
deployed.

 Assembly: specification of

the Installs

Deployment: Specification of

gualification to a deployment

site

Metadata and Semantics
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Assembly-and Deployment
View: Assembl =

IENCE. RESULTS.
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Assembly-and Deployment Seaiile
View: Deployment ; ‘ ; IENCE. RESULTS.
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Conclusions

Finally, the End

e
TR

EXPERIENCE. RESULTS.
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- EXPERIENCE. RESULTS.

* We need patterns and specifications
« Standards are only as good as knowing when to use them
* Much work needs to be done to provide for trust

Thank you



