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Operational Views

Overview

The operational view establishes a logical view of the architecture -- what is going on, who is
doing it, how it is getting done, under what conditions -- without specifying the physical details of
the systems involved and the actual locations of those systems (that is done in the Systems or
Services view).

At the core of the operational viewpoint you are modeling:

0
0

The Activities that are being performed,

The flow of Resources between Activities. A Resource can be Information, Data, People
(Person definition type), Organizations, Systems, or any kind of Performer (including
Services, Ports) (see figure below). An Activity transforms a Resource into another state
or Resource.

Who is performing those Activities -- where 'who' is in general terms a Performer that can
be for example, a logical organization or role (people perform roles that usually have
something to do with their job title, but sometimes they perform a role outside of their job
responsibilities),

Precisely what Performer performing what Activity sends Resources to what other
Performer performing what Activity -- this is called an Operational Exchange. The notion
of Operational Exchange enables you to specify measures on how two performers
exchange information or resources.

What Performers need to communicate with each other (send Resources to/from each
other) based on the Activities that they perform. This is an indirect relationship -- if
Performer A performs Activity A, and Activity A sends resources to Activity B, and
Performer B performs Activity B, then there is a need for Performer A to communicate
with Performer B. This relationship is called a Needline -- it is a logical channel of
Resource passage; a grouping of Operational Exchanges.

You use the following diagrammatic views to show this information:

(o]

(0]

The OV-05a Operational Activity Decomposition diagram to show the hierarchy of
Activities -- visualizing a tree of Activities and their sub-Activities.

The OV-05b Operational Activity Model to show the flow of Resources between Activities.
An ActivityResourceOverlap relationship line is used to show the flow of Resources, and
within the relationship, you model the list of Resources that go from one Activity to
another.

Optionally, the 'fit-for-purpose' OV-02z to diagrammatically formulate Operational
Exchanges.

The OV-02 Operational Resource Flow diagram to show Performers and the Needlines
between them.



How to Build OV's in System Architect -- Workflow Summary

You may build the operational views in System Architect by adding information and relationships
through definitions, or by building/visualizing diagrams, or by adding information and relationships
through matrices.

Overview

The overall workflow to create Operational Exchanges and Needlines is described by the picture
below, and detailed in the steps below.

1. Model the hierarchy of Activities and their sub Activities using the OV-05a Operational
Activity Decomposition diagram.

2. Model Resource flow between Activities using the OV-05b Operational Activity Model.
Draw an ActivityResourceOverlap relationship line between Activities; within it you model
the Resources passed between Activities.

3. Specify what Performer performs each Activity, using the
ActivityPerformedbyPerformer relationship. You can do this on the OV-05b diagram, or, if
you wish to keep that diagram clean with only Activities on it, then you can use the OV-02
Alternative diagram.

4. Create Operational Exchanges using the fit-for-purpose OV-02z diagram. On this
diagram you model ActivityPerformedbyPerformer relationships as nodes, and draw
Operational Exchanges between them. Remember that OperationalExchange is the
exchange between a particular Performer performing a particular Activity, and another
particular Performer performing a particular Activity -- in other words, a relationship
between two ActivityPerformedbyPerformers. An Explorer Relationship Report provides
automatic guidance on what Operational Exchanges you should create.

5. On each OperationalExchange, point at the ActivityResourceOverlap line that
carries the Resources between the two Activities involved. An Operational Exchange
has a reference to one and only one ActivityResourceOverlap. The same Explorer
Relationship Report provides mentioned in the previous step offers automatic guidance
on what ActivityResourceOverlap you should relate to each Operational Exchange.

6. Model Needlines between Performers on the OV-02 diagram. An Explorer
Relationship Report provides automatic guidance on what Needlines to create and the
Operational Exchanges they should carry.

7. Generate OV-3 report.
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OV-5a hierarchical diagram breaking out into child OV-5b diagrams for each level of hierarchy, with
Activities decomposed to lower-level child diagrams with lower-level Activities. An Activity that is not
decomposed further is a 'leaf-level' Activity.



Work Flow OV-05b to OV-02
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OV-05a Operational Activity Decomposition diagram

You use the OV-05a Operational Activity Decomposition diagram to view the hierarchical
relationship between Operational Activities (see figure below). Activities and their sub-Activities
are joined via the ActivityPartofActivity relationship.

2

I 22
Find Victim

The hierarchy can also reflect the nesting of parent-child OV-5 diagrams of a model.
Creating an Activity Hierarchy on the Diagram

With System Architect 11.4.1 and later, you use auto-connect functionality to relate an Activity to
a parent Activity. Simply move an Activity that you wish to be a child of another Activity

underneath it until a line automatically appears. The relationship is formed.

You may open the definition of the child Activity and in its Part of Activity tab, view the name of
the parent Activity, automatically added based on the relationship you formed on the diagram.

Creating an Activity Hierarchy in the Definitions

You can relate an Activity to its parent Activity in its definition, without having any diagram open,
and then auto-draw an OV-5a diagram.

1. Open the definition of an Activity and in its Part of Activity tab, you can specify the name
of its parent Activity. You can also specify its sub-Activities by populating its Parent of
Activities tab. All Activities must exist already -- you drag them in by clicking the Choices
button.
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2. Create an OV-05a Operational Activity Decomposition diagram and drag-and-drop
Activities from the Explorer tree onto the diagram workspace; the diagram draws itself,
with appropriate relationships.
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CV-01 Vision (DM2)
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LEAF ACTIVITIES -- Leaf Level Activities are Activities that are not
decomposed further by a Sub Activity. In the diagram pictured above, Evaluate
Threats, Clear Area of Prospective Threats, Communicate with Downed Airman,
Pickup Survivor, and Get Out of Dodge are 'leaf-level' Activities.
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Specifying Hierarchical Numbering
Hierarchical numbering of Activities allows you to easily see the decomposition level of an Activity.
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To turn on hierarchical numbering in SA 11.4.2.1 and later, perform the following steps:

1. Inan open OV-05a Operational Decomposition diagram, edit its Diagram properties --
right-mouse click on an empty area of the diagram workspace and choose Diagram
Properties, or select Edit, Diagram Properties.

2. Inthe Diagram Properties dialog of the OV-05a Operational Decomposition, make sure
the Hierarchical Numbering property is toggled on; the property is located in the
Hierarchical Numbering tab of the dialog. You may also set the First Node Number --
this will set the number of the highest-parent symbol on the diagram; if you leave it blank,
the default is 0.

3. Select (or draw and then select) an Activity symbol on the diagram, and select Format,
Symbol Format, Symbol Style.

4. Make sure the options Auto number and Level numbers in the Allow group are toggled
on. Note the value of the Next number property -- this number will automatically be
updated as you draw.

5. Select Tools, Preferences, and in the Preferences dialog, make sure the Number
property in the Auto group is toggled on.

Note that Prefix code is superceded in DoDAF 2 by Alternate Depiction functionality. In SA 11.4.2
and later, you may right-mouse click on any symbol and choose Display Selected Symbols with
Adornment. This provides similar functionality the prefix code, which annotated a symbol as a
Process (prefix code P), Activity (prefix code A), etc.
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OV-05b Operational Activity Model

The OV-05b Operational Activity Model describes the Resources exchanged between Activities in
the architecture, and Resources exchanged with Activities that are outside the scope of the model,
considered External Activities.

A best practice is to create a high-level 'context' OV-5b diagram, which shows the highest-level
Activity in the architecture, and how it interchanges with External Activities. You then decompose
that highest-level Activity with a child OV-5b diagram that shows its Sub Activities and how
Resources flow between those Activities.

Modeling Flow Between Activities

You use an ActivityResourceOverlap line to model flow of Resources between Activities. Within
each ActivityResourceOverlap you may specify the actual Resources that flow from one Activity
to the other.

To specify one or more Resources flowing between two Activities, do the following:

1. Relate the two Activities by an ActivityResourceOverlap line.

2. Onthe Resources tab of the ActivityResourceOverlap definition, click the Choices button
to view all Resources already created in the encyclopedia. The list shows all definitions of
type Resource and sub types: Information, Data, Domaininformation, ServiceDescription
Performer, Person Type, Organization Type, System, Service, and Port.

3. Select one or more definitions in the Choices list and drag-and-drop them into the
Resources grid.

Modeling Decomposition of Activities

You may model decomposition of an Activity through the use of Parent-Child diagramming for
navigation and visualization, and also relating the Activity to its children through their definitions.

To graphically show decomposition of an Activity, you may do the following:

1. Right-mouse click on an Activity on an OV-5b diagram, and select Create Child Diagram
(note: you may also use the menu choice Edit, Child Diagram, Create Child Diagram)

2. Name the new diagram, accept the default diagram type of OV-05b Operational Activity
Model (DM2), and click OK, then select Yes to save changes to the previously current
diagram.

3. Model Sub Activities on the new diagram.

12
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You will now be able to navigate between parent and child Activities on two different OV-5b
diagrams, however the definitions must still be related to one another via a composition
relationship, described in the steps below.

Creating a Chain of Parent/Child OV-5b's that Reflect the OV-5a

Creating a parent/child linkage between OV-5b diagrams provides easy navigation through the
model, but it does not relate the Activity definitions that are pictured on the diagram in an
ActivityPartofActivity relationship. Once you have created a parent/child linkage between two OV-
5b diagrams, and modeled sub Activities on the child OV-5b, you must perform the following
steps:
1. Open the definition of an Activity on the child diagram and in its Part of Activity tab, click
the Choices button and drag-and-drop in the name of the parent Activity.
2. Repeat step 1 for all Activities on the diagram that you wish to model as sub Activities to
the parent. Note that this step can be performed independently of the parent/child
diagrams -- they just serve as a navigation and logic aid.

Furthermore, once you have related Activities to their parent Activity in the Part of Activity tab of
the Activity definition, you may auto-build an OV-5a diagram by simply dragging the Activities
onto the diagram -- as discussed earlier. Data centric behavior will autodraw the relationships on
the diagram for you. This provides two ways of working:
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A. Build the OV-5a first -- within which you visually build the Activity/SubActivity
relationships, then build the OV-5b's for each main Activity level

B. Build the OV-5b leveled set of diagrams first, and at each level make sure you relate the
sub Activity to its parent Activity in the definition; then autodraw the OV-5a.

Specifing the Performer(s) of an Activity
You may specify the Performer that performs an Activity via the ActivityPerformedbyPerformer
relationship, available on the following diagram types:

0 OV-05b Operational Activity Model (DM2)

OV-01 High Level Operational Concept (DM2)

OV-02 Operational Resource Flow Alternative (DM2)

0
o
o CV-01 Vision (DM2)

ActivityPerformedbyPerformer S

R ns o
ss Signal RN
1 7
1 ~
LA
\
\
\

£ ’

N

A\
Satellite /Find Victim

\
! \
Victim Informatior}

‘Find Victim

ictim Locati
Ground Seargh Team - Find Victim

Search Helicopter

Command & Cont

Ground Search Team

ActivityPerformedbyPerformer lines drawn between Performers and Activities on an OV-05b. If you

wish to keep your OV-05b clean (only Activites), then use the OV-02 Alternative diagram to model
Performers performing Activities.

Best Practice: Naming Convention for ActivityPerformedbyPerformer
A best practice for naming an ActivityPerformedbyPerformer relationship is:
Performer Name - Activity Name

For example, Search Helicopter - Find Victim

Following such a naming standard comes in handy in various aspects of your modeling:
1 Looking through a list of relationships already formed in the repository and represent

14



them on a diagram.
1 Modeling ActivityPerformedbyPerformers as vertical lifelines on the OV-6¢ Operational
Exchanges diagram or SV-10c Performer-Role Event Trace diagram.

Note that a list of Activities is not provided in the Performer (and subtypes Person, Organization
etc) definition; nor is a list of Performers (and subtypes) provided in the Activity definition. The
relationship is an explicit join -- Performer has a relationship to ActivityPerformedbyPerformer
which relates it to Activity. To get a quick view of what Activity is being performed by what
Performer globally in your architecture, you can do the following:

1. Select an Activity in the Explorer (browser) or on any diagram.

2. Select View, References.

3. Inthe References pane that opens, expand Definitions, and expand

ActivityPerformedbyPerformer within that.
4. Right mouse click on the name of a particular ActivityPerformedbyPerformer

relationship and choose References -- another window will open that contains all

referenced items for the selected relationship.

‘Welcome Guide” Rescue Downed Airman -- with Per.... v X Find Victim [Activity [DM2)) - References

Satellite L EE
=S @ Diagrams [71)
g = ._:_g Definitions (53]
ess Signal . 13 Activity (DM2) (1)
< _j ActivityChangesResource [DM2r] (2]

__41 ActivityPartOfCapability (DM2r) (3)
L3 ActivityPerformedByPerformer [DM2r) (4)

=] Ground Search Team - Find Victim [used by]

= Monitoring Team Find Victim [used by]

=] Satellite - Find Victim [used by]

\
&

-

Satellite Find Victim

L ActivityResourceOverly (2] Open Item

R S eaich Helicopter - Findticia icd b

L3 Measure [Performance) | [ References

|

L3 Project (DM2) (2) : A
L3 Service [DM2) (4) == Grid

L3 Service Function (DM2x) [12]
“;j System [DM2) [4)
‘_;j System Function [DM2x) (12)

-GG E-E-5-8

Team - Find Victim

Search Helicopter

J y Command & Control - M:

Ground Search Team

Select View, References to view, for anything that you select, what diagrams it is on, and what
definitions it is related to.

5. Expand Definitions and Performer (see picture below).
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You can view references of a referenced item.

Modeling Where and When a Performer Performs an Activity

You may specify where and when a Performer performs an Activity in the
ActivityPerformedbyPerformer relationship. You may model more than one
ActivityPerformedbyPerformer relationship between a Performer and an Activity to specify

different conditions, times, and locations.

Specifying Where a Performer Performs an Activity

You may specify where a Performer performs an Activity.
1. On an ActivityPerformedbyPerformer definition, select the Where and When tab.
2. On page 1, click on Choices for the Where property and view a list of Location type
definitions (and subtypes of Location definition) that you have created in the

architecture; select and drag items into the Where grid.
Model Object - ActivityPerformedByPerformer (DM2r) - UAV - Observe Targe

Name |UAV - Observe Target Area

Described By ] General and Inherited ] Activity and Performer Where and When ‘

10f2

i] Page _b]

Where

Name [ Description|

x

Coastal Beaches

The following definition types are available to describe location:

0 Location (DM2), and the following subtypes
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0 GeoPoliticalExtent (DM2), and the following subtypes:
A Installation (DM2)
GeoFeature (DM2)
RegionOfCountry (DM2)
Country (DM2)
RegionOfWorld (DM2)
RealProperty (DM2), and the following subtypes:
1 Facility (DM2)
1 Site (DM2)

> > > > >

Specifying When a Performer Performs an Activity
You may specify when the Performer performs an Activity.
1. Selectthe Where and When tab of the ActivityPerformedbyPerformer definition.
2. On page 2 you may click on Choices for the When property and view a list of the
following definition type that you have created in the architecture:
0 Measure (Temporal)).

Specifying Under What Environmental Conditions a Performer Performs an Activity
You may specify under what conditions the Performer performs an Activity. An example of
Environmental Condition is in the Desert, or in the Rain, or At Night, etc.
1. Select the Caveats tab of the ActivityPerformedbyPerformer definition.
2. On page 1 you may click on Choices for the Conditions property and view a list of
the following definition type that you have created in the architecture:
1 Condition (Environmental) (DM2)

Specifying Under What Rules a Performer Performs an Activity
You may specify under what rules the Performer performs an Activity. Rules have subtype
Standards -- so an example might be that a Performer rescues a ship under particular Maritime
standard.
1. Select the Caveats tab of the ActivityPerformedbyPerformer definition.
2. On page 2 you may click on Choices for the Rules property and view a list of the
following definition types that you have created in the architecture:

0 Rule (DM2), and the following subtype:
o Standard (DM2), and the following subtype:
A FunctionalStandard (DM2)

Specifying the Measures of How a Performer Performs an Activity
You may specify the measures of how a Performer performs an Activity. An example of a

measure is that a Performer must rescue a downed airman in a certain amount of time in order to

be successful, otherwise the airman may perish or the search may be called off.
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Creating Operational Exchanges

An Operational Exchange specifies what Performer performing what Activity sends resources to
what other Performer performing what other Activity. Essentially, it is a relationship between two
ActivityPerformedbyPerformers. The Operational Exchange points at one (and only one)
ActivityResourceOverlap between the two Activities involved.

— 1 An ActivityPerformedbyPerformer is a Role (and is noted as such in
"'-—-\" the DoDAF 2 specification Alias table). For example, a Drone
II\‘-._;/II (performer) performing Surveillance (activity) plays the Role of a

Spy; a Drone (performer) injecting anti-fire chemicals on a fire

(activity) plays the Role of Firefighter.

1 An Operational Exchange is a relationship between two
ActivityPerformedbyPerformers, aka Roles.

I The Operational Exchange points at one (and only one)
ActivityResourceOverlap between the two Activities involved.

You may manually create Operational Exchanges on the fit-for-purpose OV-02z or on an OV-06¢
Activities Event Trace diagram. On these diagrams ActivityPerformedbyPerformers are visualized
as node symbols, and you may draw an Operational Exchange relationship line between them.

Starting in version 11.4.2.4, System Architect provides capability to automatically create
Operational Exchanges.

I Automatically-generated Operational Exchanges have an 'SA-
controlled' property set.

1 Manually-created Operational Exchanges will not be deleted when
you run the automatic Operational Exchange function.

I You can report on Operational Exchanges that were manually
created, if you wish to remove them.

Operational Exchange Example

Consider this Search and Rescue example:
1 Satellite finds/observes victim, reports victim position to Command & Control, which
Manages Position Information
9 Search Helicopter finds/observes victim, reports victim position to Command & Control,
which Manages Position Information
9 Ground Search Team finds/observes victim, reports victim position to Command &
Control, which Manages Position Information

In each case, same Activities, same informational resource (victim position) comes across.
However, the quality of the data, or the trust you have in it, may vary depending on the weather,
the time of day, or other conditions.

1 Search Helicopter finds victim, reports victim position to Command & Control -- this
OperationalExchange may not provide good data when over enemy territory during clear
skies when Search Helicopter can be observed or fired upon.

1 Satellite finds victim, reports victim position to Command & Control -- this
OperationalExchange may not provide good data in the rain.

1 Ground Search Team finds victim, reports victim position to Command & Control -- this
OperationalExchange may not provide good data in the dark (at night).
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The figure below shows how the Operational Exchanges are created to reflect

Satellite

Distress Signal

Satellite /Find Victim

Located Victim

OV-05b

" Incident Upda
Incident Update

\ SAR Asset Controller
C?mmand & Control

W e— o w—

\
\
\
\
\

A
Operational_Exchange_(DM2rx)_3

0oV-02z

Operational_Exchange_(DM2rx)_2,

Satellite - Fin

Operational_Exchange_(DM2nx)_1

ActivityPerformedbyPerformer relationships are modeled as rectangular nodes on OV-2z
(see 1 and 2 callouts), with OperationalExchanges drawn between them. Each
OpExchange points at a particular ActivityResourceOverlap (3).

Automatically Creating Operational Exchanges
System Architect provides a smart-algorithm utility to automatically generate Operational
Exchanges based on information you have entered into the architecture.

1. Select Tools, DoDAF 2 Utilities, Generate Operational Exchanges.The

operational exchanges are automatically generated and a report opens in a grid on
the screen.
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Generation of Operational Exchanges o0 x

E &

ActivityResourceOverlap [DM2r) | Operational Exchange (DM2rx) | Description ] ]
Ground Observation Request il TC1: No matching Operational Exchange [DM2rx) found for 'Ground ...

TC1: No matching Operational Exchange [DM2rx) found for 'Satellite....
Target Observation Order TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
Target Position and Heading TC1: No matching Operational Exchange (DM2rx) found for 'Target ...

Satellite Feed Request 32
=3
_4

Target Verification 5 TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
B
3
8

Target Video/Picture, Position, ... TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
Target Video/Picture, Position, ... TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
Target Video/Picture, Position, ... TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
Target Video/Picture, Yerbal Info _9 TC1: No matching Operational Exchange (DM2rx) found for 'Target ...
UaY & Camera Positioning Com... _10 TC1: No matching Operational Exchange (DM2rx) found for 'UaY & ...

LA M - - T4 o - T L e omaave .

2. Examine the report. The Description specifies where no Operational Exchange was
found, due to an ActivityResourceOverlap between two Activities performed by
Performers, it created one -- and states the name of that Operational Exchange in the
middle column.

3. Note that in the column headers:

1 (DM2r) = DM2 relationship

1 (DM2rx) = DM2 relationship extension, where extension means the type is not
explicitly in the DM2 metamodel, but can be inferred from interpretation of the
spec.

Manually Creating/Visualizing Operational Exchanges on OV-06c

You may use the OV-02z diagram to create new ActivityPerformedbyPerformer relationships, or
visualize existing ones already created in the repository.

1. Create a new OV-06c¢ Operational Exchanges diagram.

2. From the Explorer tree, drag-and-drop ActivityPerformedbyPerformers onto the
diagram.
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