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Agenda

This presentation will cover
UPDM and a common approach to architecture
Viewpoint commonality

|dentify the main viewpoints relevant for the Enterprise Architecture and
Systems Engineering phases of development

Show the patterns across the views and viewpoints
Generic workflow
Relating UPDM architectures to SysML and UML

Note:- | am not getting into an ISO 42010 discussion on the
terms Viewpoint and View
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What is UPDM 7

Unified Profile for DoDAF and MODAF

It is not a new a framework

It is the implementation in UML/SysML of the metamodels that underpin
DoDAF, MODAF and NAF

Defines a common standard metamodel to bring together MODAF,
DoDAF and NAF

The intent being to help interoperability between
Architectures
Government agencies
Military agencies
Customers and Suppliers

Provides a common standard to express the architectures used in these
domains

Relating Enterprise Architecture to Solution Architecture to
Systems Architecture to Software

. | am aware that it is not perfect !



How does UPDM deal with commonality ?

Uses a common core metamodel with some
specialisations for DODAF and MODAF

Approximately 90 % is core

Provides a mapping table between elements for the different
frameworks

Presentation layer is kept separate i.e. the views

Provides a mapping between the common DoDAF, MODAF
and NAF views

People get caught up with the names of the views
and elements rather than what they are trying to do
They do not look behind the covers
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Viewpoint commonality

=Capability, Strategic Viewpoint:- Capture the capabilities that the enterprise is
expected to realise, defines them and shows how they are deployed to
organizations

=Operational Viewpoint:- Contains the views required to describe the
Operational, Organisational and high level functional aspects of the architecture

=Service (Orientated) Viewpoint:- Captures the views required to specify of the
Services (i.e. interface, no implementation) required to support the Operational
objectives of the architecture
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Viewpoint commonality

=Systems Viewpoint:-Captures the specification of the Systems that are
required to be implemented or that already exist that help achieve the
operational objectives

“Project, Programme and Acquisition Viewpoint:- Maps the enterprises to
the projects and organisations that will realise the capabilities through the
development of systems and services

(4¥N ‘4vAOWn ‘4vaoaq)
julodmal swwelbold
uonisinboy ‘108loid

System Viewpoint
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Viewpoint commonality

=Technical/Standards Viewpoint:-Contains all the information relating to
the standards that constrain the other 3 viewpoints

=Data and Information Viewpoint:- Refactoring of views that already
existed, used to define data and information concepts used in the other
viewpoints

=All Viewpoint:- Contains the summary information about the architecture
being developed including the data dictionary

JulodmalA IV

uonisinboy ‘108loid
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System Viewpoint
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Model Element interaction Across Views (NAF)

Separation of Elements and Views/Viewpoints
» Some elements seen in multiple views
» Some views ties the viewpoints together e.g. SV-5

Essential Views and model elements based upon Initial Guidelines for use, NAF 3 V1.0
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V

iew and Viewpoint interrelationships (DODAF)

10

" The Viewpoints are not

independent but are heavily Capability Views
interrelated ==
" Each face of Cube ) = )
represents a viewpoint GV
" Each window a separate view ;2 (Oj
or product - y
. i Y
" Model Elements internal to >
cube used by multiple views 4’
" Views can act as 4
Filters on the information A
in the architecture (OV-3, 727, e
SV-5) ,. — 7 ®$
; : :* =T % .. VMTB CE T A\
Diagrams allowing you to = Q
create the information Operational Views é@
that populates the P 3N

architecture (SV-1, OV-2)
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Viewpoint

relationships

These are AFs are a set
of traceability matrices

Systems and Services
support and implement
Operational elements

Services expose
capabilities (service as
an interface)
Operational elements
(activities) map to
capabilities
Capabilities are
delivered by Projects

Systems and Services
are the realized by
projects

Everything constrained
by standards

These relationships are
captured in the various
matrix views

Julodmalp splepue)g/|eoluyos|

Strategic/
< — — — — O Lol
Viewpoint

Project/
| ~ Program/
Delivered by Acquisition
Viewpoint

Exposes

PR Operational
Viewpoint
Implements
Systems
<=1 Vi};Wpoint Implemented
by
Lonstrainedby ™
6 —

Data and Information Viewpoint, captures
data models at different level of abstraction

All Viewpoint, encompasses summary information
and all data definitions in the architecture
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Systems Engineering and Architecture

Harmonization and Efficiency

" Slide Courtesy of Dave McDaniels

Validation &

gt pecidns

Capabilities Based Assessment (CBA)
Material Solutions Analysis (MSA)

System
Validation

Technology Development (TD)

Engineering &
System
Verification

Manufacturing Development (E&MD)

SveVv DIV2  StdV

A

CDDpreIim; ISPprelim Subsystem
Verification

SveV DIV2  StdV

Component
Verification

Process Areas

Requirements Development (RD)

Requirements Management (REQM
Technical Solution (TS)

Product Integration (PI)
Verification (VER)

Unit Test

Notional Systems Development “V”
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DoDAE Vi .
All (AV)

Capabilities (CV)
Operational (OV)

Data / Information (DIV)
Systems (SV)

Services (SvcV)
Standards (StdV)

JCIDS Documents.
Initial Capabilities Doc (ICD)

Capabilities Design Doc (CDD)
Capabilities Production Doc (CPD)

Information Support Plan (ISP)

Tyoical S Engineering W
Products

¢ System Requirements Document (SRD) /
Technical Requirements Document
(TRD) / System Segment Specification
(SSS)

e System Design Document (SDD) /
System Segment Design Document
(SSDD)

e Software Requirements Specification
(SWRS)

e Software Design Document (SwDD)

¢ Interface Requirements Specification
(IRS)

¢ Interface Control Document (ICD) /
Interface Design Document (IDD)

e Data Base Design Document (DBDD)

e Test and Evaluation Master Plan (TEMP)



Enterprise Views |

. |
= Strategic/ Project/ |
| g < — — — —[ReCiELIY, _ ~ Program/ |
Used by | c:_; Viewpoint Delivered by Acquisition |
Planning : % Maps to Viewpoint |
JCIDS & /7
Operations | %-J. Exposes //
_ | o Operational s
Portfolio management | - & <~ 77— Viewpoint Y,
For 1 .. ~ /
Capability _g Implements
management %- Systems
Operations Planning <=1 Viewpoint mplemented
Develop High level _ by
requirements for Constrainedby ™
prime suppliers L
Still need the L :
All view Data and Information Viewpoint, captures

data models at different level of abstraction
Standards view

Parts of the Data and | All Viewpoint, encompasses summary information

Information view and all data definitions in the architecture
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: : |
Solution Architecture | 5 gtratebglict:/ AN | Project
' BPNE - e Capability S Program/
SyStemS Englneerlng: = VST [8 Deliveres by Acq?JiSition
' (@)
Used by I % \\
Portfolio management | §- Operational \\
Operations planning : g <— T Viewpoint \\
Defense Acquisition | < . N
System | _%) Implements
Systems Engineering | O,
In forces | Viewpoint plemented
Primes/Tier ones | Constrainedby by ™
Provides requirementsl|
to engineering teams | e
i | Data and Information Viewpoint, captures
Still need the : _
All view : data models at different level of abstraction
Standards view " All Viewpoint, encompasses summary information

Parts of the Data and
Information view
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and all data definitions in the architecture
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Key relationships for Systems Engineering

*Resources exchanged
through information and
data exchanges

= Resource is almost anything
In the architecture

EnterprisePhase

Exhibits

Capability

Performs / Activity Servipe/
Performer/Node (Operational) ISterr\;lce
Exchanges (SRS
Produces/ Implement
[ Resources
Consumes

Exchanges

CSyStET’c/ erforms { Activity }
sy : Implement
Configuration J (System Function)

\ Activities ~/
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View Patterns in the Framework (DoDAF)

Capability
Operational Systems Services Represented in UPDM as

g - Structure (definition, i 1)
OV-2 [ SV-1/2 ructure (definition, instance)

( BDDs & IBDs)

]

[ SV-4 ] Behaviour
]
]

(activity diagrams)
Ol | sv-ob SveV-10b
[ SV-10c <\/eA [0l | Behaviour
(sequence diagrams)
. Sva3e <o 2| Data exchange Summaries
) ! (Table/Matrix views)
\\ CV-6/7 - SV-dab Traceability matrices /

Behaviour
(statemachines)

1
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Key View dependencies for systems engineering

*Solid arrows show
*Source where element is shown

*Target where the element is defined/referenced
from

*Dashed lines show trace references

Traceability matrices CV-6, CV-7,
SV-5a/b, SvcV 5

*Structure OV-2, SV-1, SVCV-1
‘Behaviour OV-5,SV-4,ScvV-4

*Sequence Diagrams, OVG6,
SV-10c,SvcV-10c

‘Info exchanges
OV-3,SV-3/6,SvcV-3/6

i

| Sv3e ¥

SV-10c [« SV-12 |

Environment ]

R Trace -
matrices

f’
-
f’
-

/
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High level workflow (core)

Develop capability views
Enterprise visions
Capability hierarchy and
dependencies

Develop Operational views
Behavior, structure,
Derive data exchange matrices
Trace back to capabilities

Develop systems/service
views

Behavior, structure,
Derive data exchange matrices

Trace back

Systems to operations that they
implement

Trace back Services to the
Operations they support
Capabilities they expose

18

Develop Capability views, CV-2, CV-4. CV-1

Develop Operational views, OV-5,0V-2,0V-4,0V-6s,0V-3

Trace back Activities (Operational) to Capabilities (CV-6)

Develop System View

SV-4s, SV-1/2, SV-3,
SV-6

Trace back Systems
and
Activities(SystemFuncti
ons) to Operational
Views (SV-5a/b)

Develop System View
ScvV-4s, ScvV-1,

Trace back
Activities(ServiceFuncti
ons) to Operational
Views (SvcV-5) and
Capabilities (CV-7)
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The generic workflow applied to the OVs

Step-1 BlackBox behavi

Step-3 Allocate behavior

to structure (WhiteBox)
A
C Step-2 Define Structu

= N2 Comair Aemare Fow Seacwi
1 «NoseRole Operatcnaioces
itsCentrall ogisticsCommand
(2 actudMezsuremens
2 cofamsTo
2 corformsT
2 corformsT
Smpemenedy
«NoceRpie, OperasonaiNoces
itsRemoteCommandPost 1 eoceRole Dperszcnsioces
#sSupply AndTransportation
(2 actudMezsuremen -
S corfarmsTo LgacmdMeas.veme\
B cofarmsTo e corformsT
(B cofarmsTo gcoﬁamT
S mpemenedy S cofarmsT,
=t = LT//_‘_. mmmmmmmm
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The generic workflow applied to the OVs

Step-3 Allocate behaviour
to structure (WhiteBox)

Step-6 generate OV-3 Information

exchange summary

MonitorWaterSupply
No] b4
LevelLow
r ) == ) ==
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% LOWSIOUSCIUIETIY  IMOMSHOVEICHIDS @ Coupsiredapcaconsug @ youorecowus|
Ry C1rTasy (& ESWOISCOWWSUgEO%. @
Vo e Pbo Deecabion | pow aeue [ Goarcud vk you gona Cousnu yeA [ 1o aou

ov-2 WaterRessugly V3 Cowors Aesaree S SesoE

[1 " eNozennie operazonainoces
isCentralLogisticsCommand
22 actudMeasuremens

=B corfarmsTo 0
2 corfarmsTo
2 corfamsTo

Zmpemanedy

A  ResupplyRequest

1 «iNoceRole OjeratonziNaces
- itsSupply AndTransportation
2 actudMeasuremens ETANGtification, UnicadSupgies -
B corfamsTo \,T;acmalMeasreme\s
&2 corfarmsTo I 3 {18 cofamsTo
38 cofarmsTo f %!;ooviamsTo
Bmpemanedy 8 corfamsTo
= = Smpemenedy

RequestResupply

Step-5 Define
Information

v

Exchanges

ov-6¢ SuccesfulResupplyEventBased
«NodeRole,OperationalNode»
itsRemoteComma
ndPost:RemoteC
ommandPost

[

MomtanaherSupclyO

evRquna\ysesmanonAndoecemunaAcuono

N

4‘,‘4‘44444
|

g

[LeakFound=True]

LeakNotifcation

i

" TransportSupplies) ]

+OV-Ec B Trace Descriions
«NodeRole,OperationalNode» «NodeRole,Operationall|
itsCentralLogistic itsSupplyAndTran
sCommand:Centr sportation:Suppl
isti yAndTransportati
on
AnalyseSituationAndDetermineAction()
evNotifyResupply()
evRegPlanAndOrganiseResupply ()
} PlanAndOrganiseResupply()
1 eVNotfyETAQ |,
!
T
|




Architecture and

21

Specifier:DoD/ MOD/Agencies/Tier

CVIstVv
Views
Operational . )
. Actual Delivery Timescales
Views

Expected

Implementation workflow

Delivery Timescales

sw
Analysis & Design

System
Views Implementers: Tier1/Tier2 Systems/Softwarc.Engineering
Sygems
o
=
Requirements Test Scenarios _ ‘8 _ System
Analysis " % ‘1 Acceptance
Systems o
L. 2
Engineering S
System > GE, > (Sub-)System
] Analysis & Design - Integration & Test
System Architecture = 'S
Baseline 8‘
(14
—
o
©

Module
Integration & Test

Software
Engineering

SW Implementation
& Unit Test
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Relating UPDM and SysML models

Handling requirements
In UPDM requirements driven from the level above
Non functional requirements captured as constraints
Also work with Parametric diagrams

It is possible to bring requirements into UPDM models and tie them to
Capabilities

3 main options

Keep SysML models as part of UPDM models

Import parts of UPDM models directly into a SysML model

Reference UPDM elements from SysML models

Separate UPDM and SysML models and trace through using requirements
Best option is single source of truth

Use referenced models or link across architectures

Can be supported by OLSC across different tools
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Relating UPDM and SysML models (simple example)

Reference UPDM elements from [ SV-1/2 ]<—>[ SV-10c ]
SysML models

UPDM
Maintain the consistency of the UPDM model Systems
Maintain the patterns of the UPDM structure in Referenc

the SysML model model

Trace between SysML and UPDM easily (Activity)

End up with a number of Branch SysML ’:‘

models that reflect the lower level system ;

structure SysML I
Systems !

Cannot use the UPDM elements as they are Model Activity

read only (Advantage)

1

Tables/
matrix
views

Sequence/
: IBDs/BDDs
23 [ Statemachines I @Copyrightl ]
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