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Agenda

1. DoDAF Operational Viewpoint Refresher
2. DoDAF OV-5a Operational Activity Decomposition Tree
3. DoDAF OV-5b Operational Activity Process Diagrams
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What is DoDAF*?

DoD Architecture Framework (DoDAF) — provides visualization

Infrastructure for specific stakeholders concerns through viewpoints
organized by various views.

* Department of Defense
Architecture Framework

DoDAF Viewpoints https://dodcio.defense.gov/Library/DoD-Architecture-Framew ork/
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Architecture Concepts

Not shown but implied by the
IDEAS Foundation:

* Everything is4-D and so has
temporal parts, i.c., states

* Everything has parts

* Everything has subtypes

*
=

Lgron io']:ul-of : 7
== > anything can have Measures
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Key Definitions

Activity - A parameterized Behavior represented as a coordinated flow of Actions. It transforms inputs into outputs or
changes their state.

Capability
* Ahigh-level specification of the enterprise's ability to execute a specified course of action.

* The ability to achieve a desired effect under specified (performance) standards and conditions through combinations of
ways and means (activities and resources) to perform a set of activities.

Operational Performer

* Alogical entity that Is Capable To Perform Operational Activities which produce, consume and process resources. An
Operational Performer can represent a system, module, human or physical device.

» Any aggregation of human and/or automated entity that performs an activity and provides a capability.

Operational Exchange - An Operational Exchange is formed when an activity of one operational node consumes items
produced by the activity of another operational node.

An Operational Exchange describes the characteristics of the exchanged item which may be audio, video, image, text, etc.
Characteristics include content, format, throughput requirements, security or classification level, timeliness requirements,
and degree of interoperability.

Information Element - An Information Element is an item of information that flows between Operational Performers and is
produced and consumed by the Activities that the Operational Performers are capable to perform.

Resource — Data, Information, Performers, Materiel, or Personnel Types that are produced or consumed.
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Operational Viewpoint Overview

Describes the tasks and activities, operational elements, and resource flow exchanges
required to conduct operations to achieve a mission or goal

Identifies what needs to be accomplished and who does it
OV-1 — High-level operational concept diagram
OV-2 — Description of Operational Activity Interfaces/Resource flow exchanges

OV-3 — Description of Operational Activity Interfaces/Resource flows with relevant
attributes

OV-4 — Organizational Chart with relationships among organizations
OV-5 — Functional Analysis of Operational Activities

OV-6 — Functional Analysis that includes Rules, States and Event-Trace
OV-7 (DoDAF v1.5) — Logical Data model; DIV-2 in DoDAF v2.02
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DoDAF Operational Viewpoint (OV)

Describe the tasks and activities, operational elements, and resource flow exchanges required to conduct operations. A
pure operational model is materiel independent. However, operations and their relationships may be influenced by new
technologies, such as collaboration technology, where process improvements are in practice before policy can reflect the
new procedures. There may be some cases in which itis necessary to document the way activities are performed, given
the restrictions of current systems, to examine ways in which new systems could facilitate streamlining the activities. In
such cases, operational models may have materiel constraints and requirements that need to be addressed. For this
reason, it may be necessary to include some high-level system architectural data to augmentinformation in the
operational models.

OV-1 High Level Operational Concept
» Describes a mission, class of mission, or scenario.
» Shows the main operational concepts and any interesting or unique operational aspects.

» Describes the interactions between the subject architecture and its environment, and between the architecture and
external systems.

» Apictorial representation of the written content of the AV-1 Overview and Summary Information. Graphics alone are
not sufficient for capturing the necessary architectural data.
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DoDAF Operational Viewpoint (OV) Cont.

Operational Concept Graphic in model
* OV-1 graphic
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DoDAF Operational Viewpoint (OV) Cont.

OV-2 Operational Resource Flow Description
» Applies the context of the operational capability to a community of anticipated users.
» Defines the capability requirements within an operational context.
* May be used to express a capability boundary.

» A specific applicationis to describe a logical pattern of resource (information, fundlng personnel, or materiel) internal
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DoDAF Operational Viewpoint (OV) Cont.

OV-3 Operational Resource Flows

* Addresses operational Resource Flows exchanged
between Operational Activities and locations.

* Provides further detail of the interoperability requirements |
associated with the operational capability of interest. The |: =

focus is on Resource Flows that cross the capability
boundary.

- OV-3 Resource Flow Matrix in model
- OV-3 Role-Based Matrix in model

OV-4 Operational Relationships Chart

» Shows organizational structures and interactions. The
organizations shown may be civil or military.

+ Exists in two forms; role-based (e.g., a typical brigade
command structure) and actual (e.g., an organization
chart for a department or agency).

Oy o Sagrad

. | [ ) ] [ ) [
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DoDAF Operational Viewpoint (OV) Cont.

OV-5a Operational Activity Decomposition Tree & OV-5b Operational Activity Model
» Describes the operations that are normally conducted in the course of achieving a mission or business goal.

» Describes operational activities (or tasks); Input/Output flows between activities, and to/from activities that are outside
the scope of the architectural description.

» Describesthe operational activities that are being conducted within the mission or scenario.

OV-5b Operational Activity Model diagrams are based on the Business Process Model and Notation (BPMN) Process
Diagram (BPD). They describe a sequence or flow of activities in an organization that shows how the business works.
They show activities, events, and data that trigger or feed business activities.
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DoDAF Operational Viewpoint (OV) Cont.

OV-6a Operational Rules Model

» Specifies operational or business rules that are constraints on the way that business is done inthe enterprise. At a top-
level, rules should at least embody the concepts of operations defined in the OV-1 High Level Operational Concept
Graphic and provide guidelines for the development and definition of more detailed rules and behavioral definitions
that should occur later in the architectural definition process. | : Applies To Rule Spedification Rule kind

5 Search Made Respond to emergendies 24 hours a day

1 |4 Rescue Mode Constraint
&4 Monitoring Mode

& Rescue Mode Minimize the risk of pollution of the marine environment from ships
2 - Constraint

OV-6b Operational State Transition Description
« Agraphical method of describing how an Operational Activity responds to various events by changing its state.

* Represents the sets of events to which the Activities respond (by taking an action to move to a new state) as a
function of its current state. Each transition specifies an event and an action.

* May be used to describe the detailed sequencing of activities or work flows in the business process.

» Useful for describing critical sequencing of behaviors and timing of operational activities that cannot be adequately
described in the OV-5b Operational Activity Model.

* Relates events and states. A change of state is called a transition. Actions may be associated with a given state or with
the transition between states inresponse to stimuli (e.g., triggers and events).
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DoDAF Operational Viewpoint (OV) Cont.

OV-6¢ Operational Event-Trace Description

» Provides a time-ordered examination of the Resource Flows as a result of a particular scenario. Each event-trace
diagram should have an accompanying description that defines the particular scenario or situation.

« Sometimes called sequence diagrams, event scenarios, or timing diagrams
+ Allows the tracing of actions in a scenario or critical sequence of events.

* May be used by itself or in conjunction with an OV-6b State Transition Description to describe the dynamic behavior of
activities.
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DoDAF OV-5a Operational Activity
Decomposition Tree

Carnegie Mellon University
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OV 5a & 5b Terms

Operational Activity — An action performed in conducting the business of an enterprise. It is a process or task that can be
at any level of the OV-5 hierarchy and is used to portray operational actions NOT hardware/software system functions

Relationship

Operational Performer — A logical entity that “Is Capable To Perform” Operational Activities which produce, consume and
process resources. An Operational Performer can represent a system, module, human or physical device

3

Operational Exchange[ g ] — An Operational Exchange is formed when an activity of one operational node consumes
items produced by the activity of another operational node. An Operational Exchange describes the characteristics of the
exchanged item which may be audio, video, image, text, etc. Characteristics include content, format, throughput
requirements, security or classification level, timeliness requirements, and degree of interoperability

Information Element - An Information Element is an item of information that flows between Operational Performers &
Operational Activities. It is produced and consumed by the Activities that the Operational Performers are capable to perform

Operational Control Flow [ --»] — An activity edge that shows the flow of control between Operational Activity actions

Operational Object Flow [ — ] — An activity edge that shows the flow of Resources (objects/information) between
Operational Activity actions
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Intended Usages of OV-5a & 5b

» Description of activities and workflows (independent of how the work is carried out)
* Requirements capture

» Definition of Roles and Responsibilities

« Support task analysis to determine training needs

* Problem space definition

* Operational Planning

» Logistic support analysis

* Information flow analysis

[DISTRIBUTIONSTATEMENT A] Approv ed for public release and

Carnegie Mellon University e o
: ¥ unlimited distribution.

Software Engineering Institute



OV-5a & 5b Benefits

» Clearly delineating lines of responsibility for performers and actions
« Uncovering redundancy
« Making decisions about streamlining, combining, or omitting activities

« Defining or flagging issues, opportunities or which activities and their interactions need
further scrutiny

* Providing a foundation for depicting activity sequencing and timing
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OV-5a Generic Example
OV-5a depicts the Operational Activity hierarchy

OV-5a Operational Activity Decomposition Tree | 0OV-Sa Operational Activity Hierarchy ]J

«Operationaldctivitys (/\
A0 High-Level Operational Activity

«Oparationalactivitys (/\ «OpearationslActivitys '<> «Oparationalactivitys /™ |
A1 Activity 1 A2 Activity 2 A3 Activity 3

! | | !

«OperationalActivitys /™
A1.1 Activity 4

«Oparationalictivitys <>
A1.2 Activity 5

«OperationalActivitys
A3.1 Activity 6

«OperationalActivitys /™
A3.2 Activity 7

«OperationsiActivitys /™

A 3.2.1 Activity 8 |

«OperationslActivitys /™
A 3.2.2 Activity 9
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OV-5a Relationships

e Relationship Comments
.mn;u
Aggregation— An object is * Weak Relationship (“part of”)
ey [y formed by a collection of other * Activities are independent
‘ elements. Objects can exist * Activities can be part of multiple
1o independently activities
\
Composition — whole/part * Strong Relationship (“composed of”)
o el et relationship. * One Activity “owns” another
Caiaris |
Containment — One to many * |tis a nesting of elements
relationship between a * It’s easierto show the activities as a
Ry i3 | s container and its contents. tree in Dependency matrices
Often used for Requirements * If you delete the parent Activity, all
child Activities are also deleted
NOTE: Aggregation and Composition relationships can be
Directed which means itis in one direction only. It is not
bilaterally navigable.
Carnesie Mellon University [DISTRIBUTIONSTATEMENT A] Approv ed for public release and

. unlimited distribution.
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Other Relationships

Relationship Description / Usage

Maps to Capability Relationship where an operational element maps to a capability element

Implements Relationship where a system element maps to an operational element

Is Capable to Perform Relationship where an element maps to an operational activity or process element
Dependency Relationship where one or more elements require other elements for their specification

€ e - or implementation. It is illustrated as a dashed arrow between elements. The supplier/target

element is at the arrowhead and the client/source element is at the tail end of the arrow.

[DISTRIBUTIONSTATEMENT A] Approv ed for public release and

Carnegie Mellon University > e
‘ y unlimited distribution. 22

Software Engineering Institute



OV-5a Operational Activity Decomposition Tree with

Connectivity/Traceability

0OV-5a Operational Activity Decomposition Tree | @ OV-Sa Diagram ]J
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T
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N

2 A
«Operationslactivitys /™ |
— — — 3 A1Activity1
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Operational Processes Traceability

(Example of mapping between Operational Activities and System Capabilities)

Legend
. Maps To Capability (Implied)
" MapsToCapability

= [a. NGNMPS Roadmap Model

) ® Operational Processes [Oper
2 AL
~s

E 71 Roadmap Meta Model {Strate
£ Assess Operational Enviro

< Evaluate Sea State
< Evaluate Terrain
¥ Review Geographical Con

E [5] NGNMPS Roadmap Model
= 7 Strategy
E ® B 1 RoadMap 1Mar2022
£ ¥ Roadmap Meta Model

7 Resources Structure [Resources] [0

(€) OVC Capability L-2
(<) OVS Capability L-1
(€) System Capability

2
A 2

(€) System Sub-Capability
(€) Work Package

E 1 Work Packages

A-10_A-10 Missions
(€) A-10_A-10 UPC preferences fil¢

(€) A~10_A_A Gun Sight

©

/!:nnxann::nw:unn:nnnx;\naa
ST O MY O A AT T L R BT SN M Ly Tl S Sad] St e X st O e e it

(€) A-10_LARS Radio Configuration

(€) A-10_Integrated with MPC Tool
(€) A-10_JP2 maps converted to C£
(€) A-10_Map Data into DTD

(€) A-10_Ground OB Data into DTD

(€) A-10_GPS Almanac_MCODE Al
(€) A-10_HMCS profiles

(€) A-10_Excel mission lineup card
() A-10_Friend List
© A-10_GPS Crypto into DTD

() A-10_Convert NOMS Route Info

(€) A-10_CSAR

(€) A-10_Drawings into DTD

(€) A-10_Complex Stores Config Ed

(€) A-10_Aircraft Unique DTD Servi
(€) A-10_Aircraft Unique Ul for DTC
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DoDAF OV-5b Operational Activity
Process Diagrams
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Before creating an Operational Flow

Required Information to create an OV-5b Operational Activity Flow diagram:
« Activity Decomposition

* Inputs

« Outputs

* Timing

« Sequencing

Whenever an activity is performed, at least one operational element is created, modified
or destroyed
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OV-5b Example

OV-5b depicts the information flow between operational activities including their inputs and
outputs. (Cost, Operational Performers and other pertinent information may also be included.)

0V-5b Operational Activity Model ( : Report ) [ 12 OperationalActivity Flow ]) h
. e maionalmmymm. OD\_ output
A1 Activity 1
Start Node
Activity Final Node
E1 Report l
input —(eOperationatdctivityActions )
A3Activityd  © | — — @)
L
\l/output
\ «Operationall'-"arameter» ) Y
out : Report -
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OV-5 Elements

Operational Activity is an action performed. It is EURStonaACtVitys

N
N

i O ti | Activity 1
on the OV-5a diagram and could be a process or ey
task. It is not a hardware or software function.

Operational Activity Actions on an OV-5b e i

Operational Activities on an OV-5a diagram become («OsertonsiactvityActons p] [

Operational
Action

)

diagram. An Operational Activity Actionis a call to
an Operational Activity. | Object Node

Object Node is an activity node that helps to define
the object flow in an activity. Specific Object Nodes
are Central Buffer Node and Datastore Node.

“ «datastores
Datastore Node ,

Operational Parameters are the Information or
Data inputs and outputs from the activity.

| «OperationalParameters
in

| Central Buffer Node |
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OV-5b Nodes

utput

— s tecaiveFreq! istreem "ot

[
demodulate Signal | isresT)

| Receive Sqgnal Demodulate Signa ¥ Tout
| reaTl displayOnTVA ©
| Display
) ¥ . "
Begn sceotraBuriers | ctatantsres e
¢ My Camiral Duffer " My Data Storw Ena (OFF
& - - oo '
MTeATU - dinplayOnTVE: |
sutpat et Dinpley
» receivefreqd: (atresm) slrean
— sampie Sqpnal -
Receive Sigrul BN  —— — —— —— —— e —————— -

. Start Node / Initial Node

® Final / Flow Final Node

@ Activity Final Node

Control Node where flow starts when an Activity/Workflow
is invoked. There may be more than one initial node.

Terminates the flow in an activity that arrives at this node.
The Flow Final Node swallows the control token while all
other control tokens in the Activity/Workflow continue.

Terminates the entire Activity/Workflow as soon as a single
flow arrives at the node.

Carnegie Mellon University
Software Engineering Institute
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Ov-5b Decision, Merge, Fork and Join Nodes

— m Description/usage

o - o - ) Decision A point in an Activity/Workflow where a single
incoming flow divides into several outgoing flows.
G Constraints can be used on the outgoing flows to
= f—— determine which path to follow
i e _ Merge A point in an Activity/Workflow where several
P— § . . . . Q a
- incoming flows merge into a single outgoing flow.
E——— ) When any incoming flow arrives, it is passed along

the outgoing flow.

o~ ———) Fork A point in an Activity/Workflow where a single
incoming flow divides into several outgoing flows.

Stz e vz \
Bowaty 3
S Join A point in an Activity/Workflow where several
e e incoming flows are synchronized into a single
. o ) _
[ g outgoing flow. All input flows must be present before

the output flow will be sent.
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OV-5b Swim Lanes

(OV-5b Operational Activity Model [ OperationalActivity1 ]J

«OperationalPerformer» f=3
Op Performer 1

«OperationalPerformers
Op Performer 2

K=3 «OperationalPerformers i=X
Op Performer 3

|Swim lanes may be horizontal or vertical and can be embedded within an existing swim lane. |

Carnegie Mellon University
Software Engineering Institute
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OV-5b Input/Output Pins, Parameters and Exchanges

IE1 Report

out Produst
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Ov-5b Send Signal and Accept Event Action and Time Event

(OperstionalActivityActions ) [ sound . . . .
Detect Overheating © | — > Alarm Send Signal An action that creates a signal instance

o fromits inputs and transmits it to the target
where it may start a State Machine
transition or the execution of an activity.

Display Alarmon

W
“OperationalActivityActions )
Dashboard

Accept Event Action An Action that waits for the occurrence of
an Event that meets specified conditions.

—_—— ')

Receive | “OperatonalActivityActions )
Alarm ‘ Turn off Power ™

«OpsrationalactivityActions |
Start Microwave
|
|

«OperationalActivityActions {D
i Remove from i3
after (1 sec) Microwave

Time Event An Action that waits for a particular time. It
may be absolute (at) or relative (after).
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OV-5 Check list

« Are all the Operational Performers defined and do they make sense?

« Are all the Operational Exchanges defined and do they make sense?

» Do the Operational Workflows/Processes cover the most critical activities thoroughly?
» Does each Workflow/Process have a starting point and an end point?

* Do the Control Flow(s) exist and make sense?

» Are there constraints and do they make sense?

» Are there any warnings or error messages on the diagrams?

« Are critical paths identified and do they make sense?

* Are Operational Performers linked to Operational Activities?

« Are requirements linked to Operational Activities that are then linked to Capabilities?
» Are test scenarios linked to Operational Activities that are then linked to requirements?
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Reqwrements Traceability to Operational Processes

T ks Camposad OF Operational Activities . Perfnrmed by Operacanal Perforrs Satntey
i ¥ Updase Product
%0 72-1-1 Flan for Security Assurance & Business Expert (8 Cov_§ Sestem Assrance
<2 71-1-2 Desgn Product 5, Design Domain (3 Cov &2 Quality Assarance
LF #2111 Pan Backlog and Tasks &~ Governance Doman [ Dev_& 1 Continusws integration

{3 v 1-3 Ptan for Measurement

L 71-15 Aggregate, Store and Report on Produx
3 7014 Pan for Contracts, Procuremsnt and |
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3 0016 PMan for Configuration Maragemen

4 B < Man Product

27 1-2-B Store and Marage Collected Monkerin 2, Dusign Doman 8l Gov 1 Teack Changes Assoclated 1o Requitem
L2070 27 Exvcute Dwy Testy A Dewlopment and Test Domaln 3] Cov 6 Systens Asscrance
371 2-5 Wrie Dy Tests [H Gov 6.7 Quality Assucance
71-2-2 Plan and Derall Dasign Unit of Woek (8 Gov §2.3 Audit of Davelopmsent i
m O . #2-Z Monitor Product [ #eq 1 Document Regusrements
9% | | 47 Dmmbop Prodacy {37223 Redease Code foe Validation (3 e 113 11 Requiement Change Notificats Does Re_qUI rements
<7224 Wree Code (3 D+ § 2 Use of Verifable Sowces Traceability to the
<7712 5 Review Code and Artifacts 3 Dev_&.1 Continueus integration .
57321 Sekect Unit of Work Operational Processes
< 7114 Store and Marage Code and Arvfacts .
72-4-4 Perform Dynamic Ansyss % Development and Test Domain [ Gov. 4 Metrcs exist and make sense?
! -4-2 %l and Package Code [ Gov 4.3 Code Coverage Metrics
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Doy §.1 Continueus integration

v 10 Prodect Smulations

Dev L1 Mardware Emulasor

Ter 11 Fuectional and Nonfuncbonal Testing

Tes 1 Mubti-phase Testng

Tei 1 3 Hardware Specific Testng

Te0 1 2 Hardware and Software Integration
Ly B Supoon of Embedded and Cyber-physs
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(8 s 8 1 Support of Physical Testing Devices
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Demo in Cameo
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