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UPDM o8

« UPDM is Unified Profile for DoDAF, MODAF, and NAF
« UPDM is NOT a new Architectural Framework

 UPDM is not a methodology or a process

 UPDM is an enterprise modeling lang
« UPDM was developed by members

i/
Ve

from industry and g;overéI

e
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Unification

« Common metamodel to build DoDAF, MODAF, and NAF

models

= Viewpoints (e.g. Capability (DoDAF & NAF) vs.
Strategic (MODAF))

= Views (e.g. OV-2 Operational Resource Flow Description (DoDAF) vs.
OV-2 Operational Node Relationship Description (MODAF) vs.
NOV-2 Operational Node Connectivity Description (NAF))

= Concepts (e.g. Performer (DoDAF) vs.
Node (MODAF & NAF))

 Infrastructure for tools to be able to provide different
environments for DoDAF, MODAF, NAF - underlying
ontology is the same

« Easy transition among DoDAF, MODAF, and NAF models



Scope

Whole Enterprise (multiple organizations)
Single Organization
Department
Programme/Project
e Mission

I*MBSE
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Why MBSE?

 No alternative standardized frameworks for MBSE

* You always end-up using an architecture framework
whether you want one or not, or whether you intend to
or not

* Integration with existing OMG standards, e.g.
SysML, UML
* Integrated Architecture Repository
- Application of engineering analysis methods
* Interoperability

10
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Patterns
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e Usage - Definition e Information Flows
« Typical - Actual e Measurements
e Behavior - Structure » Traceability
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OMG Ecosystem

UML - traceability, extendibility, transition to IT
architectures

SysML - visualizations, parametrics, transition to
systems design

XMI - interoperability

OCL - constraints

fUML - simulation

BPMN - notation

SoaML - service oriented architecture

Best practices for building, using and governing
models

13
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OMG Ecosystem: Benefits

OMG Ecosystem enables:

Standardized Visualizations
Traceability

Impact Analysis

Coverage Analysis

Requirements Compliance Analysis
Trade Studies

Simulation

14



Visualizations
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Traceability
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Traceability

* Traces helps to organize cross-association
(mapping) of elements within the various structures
or hierarchies of user model

* Trace relationships, e.g. Implements, Exhibits help:

Navigate in a model

Ensure that various parts of the model are properly integrated
Assess user model consistency

Direct future model activities

Perform impact and coverage analysis

Associate different types or different hierarchy elements

22
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Direct Traces
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Capability Structural Map Example
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Legend
: === Implemented By
: === Is Composed Of Capabilities
:— Is Composed Of System Resour...

* Is Exhibited By Node
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Capability Behavioral Map Example

Legend
Implemented By
=== s Composed Of Capabilities
=== Maps To Capability
(C) Assistance® 2 Transit To SAR Operation
© Maritime SARE (C)Recovery@ —— > Recover Victime %s::::::;;ﬂctim
(C) searche ~ £ Find Victime 5" Determine Destination{ Reported Location : Reported Location )
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Node Implementation Map

i Fescue Mode @

w4 Aircraft

J Augusta Westland 138
TJ Boat

J Helicopter

J Life Saving Device

J Lighting Device

= Aircraft

nﬁ: Maritime Rescue Team&
@ Maritime Rescue Unit V2@

Y Boat

UCummunicatinn Device
rg"- Maritime Rescue UnitV2E "U Life Saving Device
HMRT swimmer T Lighting Device

26

# Ajrcraft
T Boat
\ - ) Communication Device
@+ Maritime Rescue Unit&E U ] ) )
- U’ Life Saving Device
T Lighting Device

QE.T Maritime Rescue Team&

Legend

Implemented By

= |5 Composed Of System Resour...

E MRET Communicator
A MRT Driver

A MRT Pilot

E MRET Searcher

E MRET Swimmer

E MRET Communicatar
A MRT Driver

HMRT Pilot

E MRT Searcher

E MRET Swimmer

© 2015 No Magic, Inc. Exclusively for No Magic Use



Operational Activity Implementation
Map
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Indirect Traces

* Indirect traces based on transitive relationships

* There is a number of predefined indirect traces in
UPDM

* Indirect traces can be used to:
* build graphs (visual analysis)
e construct matrices
« perform impact analysis
* navigate in the model

28
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Indirect Traces Example
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-|E) Usage in Diagrams Exhibits Capability (C) search [Strategic Viewpoint::Stv-2] &
Aftributes Exhibits Capability With Aggregated (C) search [Strategic Viewpoint::Stv-2]
= s}:r:fations Exhibits Capability With Inherited (C) search [Strategic Viewpoint::Stv-2] E
- Behaviors Y Naval Ship [Systems Viewpoint::SV-2]
- Inner Elements 8 MRT Communicator [Systems Viewpoint::Sv-1]
-[B Relations B Aircraft [Systems Viewpoint::SV-1]
Constraints Implemented By ' Fixed Wing Aircraft [Systems Viewpoint: :5v-1]
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&4 Place Of Safety [Operational Viewpoint::OV-2]

< Monitor Health [Operational Viewpoint::0V-5]
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£ Receive Distress Signal [Operational Viewpoint::0V-
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Impact Analysis

No Mag iC 30 The Truth is in the Models™



Impact Analysis N\“’

- Change impact analysis (lA) is for:
 identifying the potential consequences of a change
- estimating what needs to be modified to accomplish a

change

- Impact analysis is uasually performed on Requirements,
Nodes and Resources

* Analysis identifies all connections and traces from and to
the element

31
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Impact Analysis on Node Role
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Impact Analysis on Resource Role
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Coverage Analysis
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Visual Coverage Analysis

 Visual coverage analysis can be performed using
traceability matrices
It helps to identify:
* Redundant elements
« Imprecisely defined elements
* Missing relationships

35
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Visual Coverage Analysis Example
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Numerical Coverage Analysis

* Coverage percentage helps to identify overall status of
implementation, e.g. implemented nodes, exhibited
capabilities, satisfied requirements etc.

# Date Capability Count  Capability Covered By  Capability Covered Mode Count  Capability Covered
Mode Percentage By Node Count By Node Average
| 1 |[2014.11.26 00.32 [11 18.18 2 2 0.18 |
37
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Requirements Compliance
Analysis
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Requirements Compliance Analysis

- Automated constraints, e.g. OCL (Object Constraint
Language) to verify Capability Requirements

% P

- Resource R:;fzirr:r:gfwet Measure Metric

1 II:E_"QZI Quality Control Price 200 =k

2 Testing Pallet __ |Price &0 os
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Constraints Verification

wreguirements
Energy Consumption

Id="1"
Text ="Energy consumption
should not exceed 7 Wh™

wrefines

econstraints
Check Energy Consumption

consiraints

{fr=ec<7}

paramerers
ec . Real
r : Boolean

m energyToFill : Real
E-CB : Coffee Machine [Off]

=1 - e

--CE water : Real

- [0 capacity : Real

-0 actualCapacity : Real
-0 timeToFill @ Integer
M- water : Water

B+ control : ~Control
E-CB : Rotary Pump [On]
--C8 water : Real

-0l power @ Real

-0 flowRate : Real

-0 mass : Real

-0 completionFlag : Boolean
- water out : ~Water
-1 control @ Control
-8 @ Controller

15

8.3333

Ad | 4 PPy o o Ad | e L B B B A O |
Coffeq

=-E Rotary Pump Effectiveness {energyToFill < 7}  Case 1 : Rotary Pump Effectiveness@444a7352
- timeToFill : Integer

Boiler oerere—ram e

Constraint(s) {epergch:Fill = f} failed.

0.0000

3.0000

3.0000

15

Water@354f978c
Control@5abfl1ba

Variant 1 : Rotary Pump@6552414f
0.0000

200.0000

0.2000

200.0000

| false

Water@eb555clf
Control@62430ed>

Controller : Controllerd@2082f459

I
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Tradestudies
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Why Trade Studies?

Capability

Operational
Scenario

Capability
Configuration

No Magic 42
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UPDM Compliance with SysML

> SysML engineering analysis methods onto UPDM models,
e.g. parametrics, behavioral execution, trade studies etc

SysML Parametric

NAF Project Options
W/t ml ®2ez
& General
rsam.immmw {alse
SysML compliance mode (UPDM L1 compliance level) false
- false
eblocks ;ﬂ false
arganizationTypes
Department

-Head count : Real [1]

]

0.*

L

Employee

-FTE : Real [1]

Diagram

par [Block] Department [ I}epﬂrtmentu

Head count : Real [1] | sResourceRoles Ca
: Employee [0..7]

«ResourceRoles &
: Department [0..7]

FTE : Real [1]

Head count : Real [1]

x . Real [0..7]

Z . Real[1] wconstraints
: FTE= v : Real [0..%]
{Z=8UMX+SUmiy+w}
|_| «ResourceRoles CB'

: Manager [0..1]

FTE : Real [1]

NOV-4 Typical T Reaite
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Trade Studies

8 [ ST R T

Examining various design alternatives by comparison

Serve as a basis to integrate with more advanced analytical tools
and techniques in accordance with the INCOSE Model-Based
Systems Engineering (MBSE) vision in which all the analysis is

carried out in the context of design models.

[ WPV S

-
Hame

=1 Variant 1
=1 Variant 2
=1 Variant 3
=1 Variant 4
=1 Variant 5

MName
=1 Case 1

= Case 2
=1 Case 3
= Case 4
=1 Case 5

wreguirements
Energy Consumption

d="1"
Text = "Energy consumption
should not exceed 7 WhH"

srefines

Rotary Pump Requirement I/
variants Flow Rate : Real  Mass : Real
ZO0.g 0.2 200.0
180.0 0.19 202.0
300.0 0.5 500.0
150.0 0.14 2530.0
Ener 0.34 300.0
gy_ Formal
Consumptlon .
Constraint
tests

wconstraints
Check Energy Consumption

COonSain-s

fr=ec<T}

= Coffee Machine 1 ;
= Coffee Machine 2 :
=1 Coffee Machine 3 : Coffee |
= Coffee Machine 4 : Coffee |
= Coffee Machine 5 :

: Coffee Machine

Time To Fill : Integer

Coffee Machine 16
Coffee Machine 16

Coffee N

The best
alternative

44

Energy To Fill : Real

8.888888808888889
8.0

5.0
I/ 0.583333333333332
6.111111111111111

Paramelers
ec : Real
r : Boolean

Satisfied : Boolean

|| false
|| false
true
|| false
true
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Simulation
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Simulation

The purpose of a simulation is to gain system
(Organization, Hardware, Software, Data,
Procedure, Facility, Person etc.) understanding
without manipulating the real system, either
because it is not yet defined or available, or
because it cannot be exercised directly due to
cost, time, resources or risk constraints

Functional Simulation on UPDM models is
performed using OMG fUML standard

fUML can be used to validate system behavior
by executing, animating, and debugging UPDM
UPDM Activity (OV-5, SV-4) Diagrams
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Simulation
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Outline

1. Introduction to UPDM

2. UPDM Benefits

3. Summary
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Method. Language. Toolset
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Modeling Solution is a combination of a
modeling (S), a
and a modeling that together
provide a productive infrastructure for
applying model-driven development

of a particular organization.
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Modeling Culture

Modeling

Model
Governance

High Value from Modeling and Models
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The Truth is in the Models

Thank You!

Dr. Aurelijus Morkevicius
No Magic Europe
E-mail:

aurelijus.morkevicius@nomagic.com
www.nomagic.com
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