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Introduction to Tau DoDAF

Tau DoDAF is a tool for the development advanced software systems. Tau
DoDAF is included as an add-in for IBM Rational Tau 4.3.

Overview

This section will explain how the IBM Rational Tau, IBM Rational DOORS
and the Tau add-in supports the DoDAF standard. A behind the scene detail
of how the Fast Pass model was created is given, with emphasis on how the
diagrams and the views came to be rather then their content.

An assumption is made by the author at this point that the reader is familiar
with, and has a basic understanding of the DoDAF standard, the Unified
Modeling Language (UML) as well as the IBM Rational products, including
DOORS, Tau and the integration between them.

What is UML?

June 2009

The Unified Modeling Language (UML) is a visual language standardized by
the Object Management Group (OMGQG). It is intended to be used for speci-
fying, constructing and documenting systems. It is a graphical language that
is designed to be easy to learn and read. It is an expressive language, custom-
izable through the use of properties and stereotypes which are either pre-

IBM Rational Tau DoDAF User Guide 5



Chapter 3:

defined, or user defined. UML version 2.0 is Object-oriented and due to its
formalism, it has consistent interpretation which is ideal for mapping to other
languages and therefore the model can stay target language independent.

What is DoDAF?

The Department of Defense (DoD) Architecture Framework Working Group
has release the DoD Architecture Framework (DoDAF), Version 1.0, which
defines a common approach for DoD architecture description development,
presentation, and integration for both warfighting operations and business
operations and processes.

An architecture description is a representation of a defined domain that cur-
rently exists or will exist in the future. The domain is described in terms of

its parts, what they do, how they relate to each other and to the environment,
and the rules and constraints governing them.

Operational
View

Identifies What Needs to be N
Accomplished and Who Does It Qb

igﬁd* 1 " '%“‘a
g‘“&ﬁ Qﬁ%‘% 1

Technical Standards
View View

Relates Systems and Characteristics Prescribes Standards and
to Operational Needs Conventions

- Specific System Capabilities
Required to Satisfy
Information Exchanges

- Technical Standards Criteria
Governing Interoperable
Implementation/Procureme

nt
of the Selected System Capabilities

Figure 1: Linkages Among Views
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What is DoDAF?
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The DoDAF describes the architecture in terms of products (textual, graph-
ical, and tabular artifacts) produced as is described in Figure 1 on page 6.

1.

All-Views (AV): describes aspects of an architecture that are of pertinent
to all three views. The AV products set the scope and context of the ar-
chitecture, such as subject area, relevant goals and vision statements, en-
vironmental conditions, concepts of operations (CONOPS) etc.

Operational View (OV): identifies, describes and details the tasks and ac-
tivities, operational nodes and elements, information exchanges, nature
of the information exchange, as well as frequency of exchanges required
to accomplish DoD missions.

Systems View (SV): describes systems and interconnections providing
for, or supporting, DoD warfighting and business functions. The SV as-
sociates system resources to support the operational activities of the OV.

Technical Standards View (TV): the minimal set of rules governing the
arrangement, interaction, and interdependence of system parts or ele-
ments. Its purpose is to ensure that a system satisfies a specified set of op-
erational requirements. The TV provides the technical systems imple-
mentation guidelines upon which engineering specifications are based,
common building blocks are established, and product lines are devel-
oped. The TV includes a collection of the technical standards, implemen-
tation conventions, standards options, rules, and criteria organized into
profile(s) that govern systems and system elements for a given architec-
ture.

The DoDAF standard is released in three documents:

Volume | provided the definitions of the products, guidelines, as well as
background material.

Volume |1 contains the descriptions of each of the products
Deskbook provides supplementary information such as examples.

Please refer to these documents for more details on DoDAF, the views, and
their products.
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Introduction to the Tau DoDAF Add-in

The Tau DoDAF add-in consists of IBM Rational's advances modeling envi-
ronment, Tau, DOORS and their integration. A special DoDAF profile has
been created which expands this environment with DoDAF-specific mod-
eling elements and menus, a variety of documents and templates, as well as
an example, The Fast Pass.

Tau DoDAF ensures consistent, correct and complete architectures by dem-
onstrating compliance and traceability, in a variety of methods producing
DoDAF products intended to simplifying communications.

What is a Profile?

It is very common to force a domain to adhere to the restrictions of a specific
tool. Tau has a concept of a profile that is used to make the tool adhere to the
domain instead.

The goal of the profile is to make the tool speak the language of the domain
and follow the restrictions of the specified domain. As a first step a meta-
model of the language is created, mapping and expanding the current termi-
nology to the terminology of the domain. A profile may hide the irrelevant
bits of the UML model and add specific capabilities. In the DoDAF profile
for example, specific stereotypes, associations, menus etc., have been cre-
ated, as well as the ability to produce reports such as OV-3 and SV-6. The
DoDAF profile also provides guidance while creating the different products
via a variety of context sensitive menus, standards, and examples. An ex-
ample of the context sensitive menus is that the profile can control what type
of model artifacts that can be created in what context, preventing one from
creating an SV artifacts under the OV layer

One thing to note about a profile is that it applies a filter on what part of the
model is depicted based on the metamodel of the profile. In other words, the
model may have a lot of information and the profile will filter entities and
only depict the information that is appropriate to the profile.

The view of the model can be changed to toggle between the supported pro-
files, as shown in Figure 2 on page 9. One tool, one model and yet many pro-
files representing different domains to depict the information as needed.
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Figure 2: Reconfigure Model View

From the Menu Bar, select View / Reconfigure Model View

The Power of Managing Project Information in DOORS

Requirements, standards, project plans and work products in any real project
are inter-related. Successful management of a project requires that both the
content and interdependencies of this information are readily available and
that changes can be managed and communicated to the project team while
maintaining compliance to specified requirements and standards.

The task of managing product entities and the relationships between them is
a cumbersome and time consuming task. Figure 3 on page 10 illustrates an
example of one user requirement leading to two technical requirements with
lead into three design elements and three test cases. Often such information
is kept in spreadsheets or some kind of other static document and managed
manually.
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Figure 3: Traceability is the key to compliance

DOORS allows capturing of project information, analyzing it, as well as

linking between related objects based on a traceability model that is process
specific and defined by the user/project manager. This implies that the rela-

tionship between elements is always up-to-date and readily available.

Links are used to understand dependencies between requirements and assess
the impact of change. Via wizards and specialized views, the links can be an-

alyzed depending on a need, i.e. impact analysis, show dropped or creeping
requirements etc.
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Figure 4: Traceability of Linked Entities in a Single View
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DOORS/Tau Integration

The integration between DOORS and Tau is a role based approach to man-
aging requirements and models, letting each user work with either Tau or
DOORS without the need to learn the other tool, or to have both tools running
at the same time.

This integration allows DOORS artifacts to be visible in Tau, thus being able
to reference them and link to them at the time of model development. It also
allows for the Tau artifacts and all the traceability links created between the
requirements and/or the model elements to be managed in DOORS thus en-
suring traceability through the overall development process.

The provided Templates used for FastPass and New
projects
e Templates in DOORS: Understanding and Referencing the Standards

It is very important to understand what DoDAF's different products rep-
resent and what information they will hold. It is often necessary to make
references to a standard that is being used as a guide to development.

— Access imported standards

Documents such as DoDAF Volume I, 1, and the Deskbook, JTA
Volume | and Il, DoD TRM User Guide etc. can be found in their
electronic form, most often in Microsoft Word format or Acrobat
(PDF). A good starting point was to import those documents and

others into DOORS. With these documents in place, links can be

made from the DoDAF products in DOORS and Tau, back to the

standards.

The standards can be accessed by restoring the DOORS project file
FastPass.dpa from the poDAFFastPass directory, in DOORS.
They are found in a folder called Standards and Guidance with all
these documents, as depicted in Figure 5 on page 12.
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Username: Bill'roung User type: Database Manage:

Figure 5: DOORS and DoDAF Standards and Guidance

Templates in Tau: DoDAF Outline and Fastpass example

In the installation directory of Tau exists a subdirectory “examples”, and
in it persist a number of examples, just like its name suggests. Two of
these examples are DoDAFFastPass and DoDAFProjectTemplate

The DoDAFProjectTemplate (Figure 6 on page 13), as its name states,
produces a template that is used as a starting point when creating a new
DoDAF project. It contains the necessary outline of the Tau project and
activates the necessary DoDAF add-ins.
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Figure 6: DoDAF Project Template

The DoDAF rFastpass example illustrates the use of the architecture
framework. It consists of a project that fills in the template and depicts
all of the views with the necessary artifacts. Notice that there is both a
Tau component to this example (DoDAFFastPass . ttw), and a DOORS
component (FastPass.dpa) - Figure 7 on page 14

In this paper an attempt will be made to explain how the Fastpass ex-
ample was created from the templates and the details that give us the nec-
essary DoDAF views.

To get a copy of the bobaFProjectTemplate, follow the following steps.
From the Menu Bar, select File/New.

From the New popup window, select the Template tab.

Select the DobAFProjectTemplate and specify the directory where a copy
should be stored.

Press OK.
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Figure 7: DoDAF Fast Pass

Create a new project using the template:

As mentioned earlier, the DoDAFProjectTemplate iS Used as a
starting point when creating a new DoDAF project since it provides
a starting outline of packages, activates the necessary add-ins and
used the DoDAF profile

Exploring the project

Notice that there are three distinct packages for Operational, System,
and Technical Views as depicted in Figure 8 on page 15. These views
are connected and what is defined in one view is known in the other

due to the relationships defined between the packages in the Archi-
tecture Structure Overview class diagram of the template.
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Figure 8: TAU and the DoDAF Project Template

Notice in the output window's message tab of Figure 8 on page 15, that sev-
eral add-ins were activated.

The DoDAF add-in introduces the DoDAF view, metamodel, context sensi-
tive menus and tool palettes, and the DoDAF report toolbar used for certain
reports. This add-in makes the tool “speak the language of the domain”.

The DoDAF add-in also introduces the DoDAF tab and an extra button on
the report toolbar used to update the DoDAF tab. This tab lists all the dia-
grams of the system, grouped by DoDAF diagram type rather than scope. In
other words, all of the OV-6¢ diagrams that are used to describe different
mission/objectives, would be grouped in the OV-6c section even though their
scope belongs below the mission/objectives. All of the views of DoDAF are
depicted as folders and all of the diagrams are referenced below them.
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Figure 9: Use the DoDAF Tab to Navigate through the Model

Double clicking in a diagram in the DoDAF tab will cause a switch to the
model view tab, highlighting the diagram, and displaying the graphical rep-
resentation of it, as depicted in Figure 9 on page 16.

To activate the add-ins; for IBM Rational Tau, from the Menu Bar, select
Tools/Customize. Make sure that the box next to the add-in you are inter-
ested in activating is checked and close the window.

To deactivate an add-in, select Tools/Customize from the Menu Bar. Make
sure that the box next to the add-in you are interested in deactivating is not
checked and close the window. You do not have to save explicitly, this will
be done when you close the dialog.

What product goes with which tool?

So far, both DOORS and Tau have been utilized. Utilization of these tools

and their integration is crucial as they make up the Tau DoDAF add-in. The
following table was taken from the DoDAF standard and slightly modified
from its original detail, to depict the individual tools of Tau DoDAF add-in
and their support of the DoDAF artifacts. Items marked with the asterisk (*)
represent automatically generated entities derived from previously entered

data; deduced from the other views.
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IBM Ra- Diagram Frame- | o mework
tional Tvpe work Product Name General Description
Tool yp Product
DOORS AV-1 Overview and Scope, purpose, in-
Summary Infor- | tended users, environ-
mation ment depicted, analyt-
ical findings.
Typically text based
and this is why it re-
sides in DOORS.
Tau* Model AV-2 Integrated Dic- | Architecture data re-
Index tionary pository with defini-
tions of all terms used
inall products (HTML
Report)
Tau Use Case | OV-1 High-Level Op- | High-level graph-
Diagram erational Con- | ical/textual description
cept Graphic of operational concept
Tau Architec- | OV-2 Operational Operational nodes,
ture Dia- Node Connec- | connectivity, and in-
gram tivity Descrip- | formation exchange
tion needlines between
nodes
Tau* Signals OV-3* | Operational In- | Information ex-
and Pa- formation Ex- | changed between
rameters change Matrix | nodes and the relevant
attributes of that ex-
change
Tau Class Di- | OV-4 Organizational | Organizational, role,
agram Relationships or other relationships
Chart among organizations

June 2009
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IBM Ra- Diagram Frame- | o mework
tional Tvoe work Product Name General Description
Tool yp Product
Tau Activity | OV-5 Operational Ac- | Capabilities, opera-
Diagram tivity Model tional activities, rela-
tionships among activ-
ities, inputs, and
outputs; overlays can
show cost, performing
nodes, or other perti-
nent information
DOORS OV-6a | Operational One of three products
Rules Model used to describe opera-
tional activity- identi-
fies business rules that
constrain operation
Tau State Dia- | OV-6b | Operational One of three products
gram State Transition | used to describe opera-
Description tional activity- identi-
fies business process
responses to events
Tau* Sequence | OV-6¢ | Operational One of three products
Diagram Event-Trace De- | used to describe opera-
scription tional activity- traces
actions in a scenario or
sequence of events
Tau Class Di- | OV-7 Logical Data Documentation of the
agram Model system data require-
ments and structural
business process rules
of the Operational
View

18
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IBM Ra- Diagram Frame- | e omework
tional Tvoe work Product Name General Description
Tool yp Product
Tau Architec- | SV-1 Systems Inter- | Identification of sys-
ture Dia- face Description | tems nodes, systems,
gram and system items and
their interconnections,
within and between
nodes
Tau Architec- | SV-2 Systems Com- | Systems nodes, sys-
ture Dia- munications De- | tems, and system
gram scription items, and their related
communications lay-
downs
DOORS* SV-3* | Systems-Sys- Relationships among
tems Matrix systems in a given ar-
chitecture; can be de-
signed to show rela-
tionships of interest,
e.g., system-type inter-
faces, planned vs. ex-
isting interfaces, etc.
Tau Activity | SV-4 Systems Func- | Functions performed
Diagram tionality De- by systems and the
scription system data flows
among system func-
tions
DOORS* SV-5 Operational Ac- | Mapping of systems
tivity to Systems | back to capabilities or
Function Trace- | of system functions
ability Matrix back to operational ac-
tivities
June 2009 IBM Rational Tau DoDAF User Guide 19
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IBM Ra-

Frame-

tional _I?lagram work Eragwev;/oNrk General Description
Tool ype Product | oduct ame
Tau* Signals SV-6 Systems Data Provides details of
and Pa- Exchange Ma- | system data elements
rameters trix being exchanged be-
tween systems and the
attributes of that ex-
change
DOORS SV-7 Systems Perfor- | Performance charac-
mance Parame- | teristics of Systems
ters Matrix View elements for the
appropriate time
frame(s)
DOORS SV-8 Systems Evolu- | Planned incremental
tion Description | steps toward migrating
a suite of systems to a
more efficient suite, or
toward evolving a cur-
rent system to a future
implementation
DOORS SV-9 Systems Tech- | Emerging technolo-

nology Forecast

gies and soft-
ware/hardware prod-
ucts that are expected
to be available in a
given set of time
frames and that will af-
fect future develop-
ment of the architec-
ture
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IBM Ra-
tional
Tool

Diagram
Type

Frame-
work
Product

Framework
Product Name

General Description

DOORS

SV-10a

Systems Rules
Model

One of three products
used to describe
system functionality-
identifies constraints
that are imposed on
systems functionality
due to some aspect of
systems design or im-
plementation

Tau

State Dia-
gram

SV-10b

Systems State
Transition De-
scription

One of three products
used to describe
system functionality-
identifies responses of
a system to events

Tau*

Sequence
Diagram

SV-10c

Systems Event-
Trace Descrip-
tion

One of three products
used to describe
system functionality-
identifies system-spe-
cific refinements of
critical sequences of
events described in the
Operational View

June 2009
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IBM Ra- Diagram Frame- | o mework
tional Tvoe work Product Name General Description
Tool yp Product
Tau Class Di- | SV-11 | Physical Physical implementa-
agram Schema tion of the Logical
Data Model entities,
e.g., message formats,
file structures, phys-
ical schema
DOORS TV-1 Technical Stan- | Listing of standards
dards Profile that apply to Systems
View elements in a
given architecture
DOORS TV-2 Technical Stan- | Description of
dards Forecast | emerging standards
and potential impact
on current Systems
View elements, within
a set of time frames

Due to the highly related nature of the products and the dependencies that

exit between then, it is often necessary that products are developed in an in-
teractive manner, often starting on a new product before a previous one has
been finalized. A data-centric build sequence is discussed in the standard and
this is the approach we will follow when developing the Fast Pass example.
The image below is an image found in the DoDAF standard and is utilized in
the manuals to summarize this approach. We will also use this diagram as a
guide to the development of the FastPass.

22
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Figure 10: Data Centric Build Sequence of DoDAF Views

The Fast Pass Example

June 2009

Overview of Behavior

FastPass USes an electronic system located in the pump to "talk™ with a min-
iature radio-like device (a transponder in the form of a car tag or key tag).
Together, these electronic devices provide "instant™ access to gasoline by au-
tomatically charging fuel purchases to the credit card the driver has pre-se-
lected. This is similar to the technology used successfully by many toll ways
(e.g. Dulles Access, Easy Pass).

Overview and Summary Information (AV-1)

All view documents such us AV-1 and AV-2 are important from the very
start and are updated as needed throughout the development process. At the
beginning the Overview and Summary Information (AV-1) and the Opera-
tional Graphic View (OV-1) are worked on together. The Integrated Dictio-
nary (AV-2) is developed as a side-effect of the development of all the other
products.
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The AV-1 defines the objective, scope and context (intended users, environ-
ment). Later the AV-1 will also contain analysis, recommendations, and con-
clusions, similar to a Statement of Work (SOW). It is defined in DOORS to
keep track of the changes and take advantage of the powers of the tool such
as linking which will allow us to track how the conclusions where derived
providing justification and objective evidence moving forward.

It is also a good idea to link such a document as the AV-1 to the applicable
standards. DOORS' drag and drop linking can be used to link from the AV-
1 object developed by the user, to the imported standards. The analysis
wizard of DOORS can be utilized to create a new view displaying the linked
standards information, inside the AV-1 module. Figure 11 on page 24 is an
example of the result.

The FastPass project in DOORS has already imported the JTA and
DoDAF reference material in DOORS modules. Those modules can be used
in other projects

Lt | Formal modules/FastPass . 1VAVET | Overviewiand summary)lnformationicurrent d,0)-DO0RS: M=

Fle Edt View Insert Link Anslysis Table Tools User TAL Help

HEw & &8 v ='E, HEHEE B

[DoDAF Relerence ] |[atlevels =] | s TEEVH (AR

D [ Templote fr &1 4| DaDAF Val l Reference -
2701 | 1 Product Definition P FastPass | /standards and Cuidance/DoDAF Vol I

Product Definition. The Overview and Summary Information provides
tire-terel ina that allews quick
reference and compasisen smong wekitectures, AV-1 incldes assumptions,
canstraints, aad limitations that may afect high- level decision processes
involving the architesture
AV ¥ [FastPass 1 1/Standards and Cuidance/DoDAF Vol Il

2 PrOdUCt Purpose Product Purpose. AV-1 contains sufficient textual information to enable a
reader to select one srchitecture from among many o vead in moze detadl
AV-1 serves two additional putpuses. In the initial phases of architscture
development, il serves as a planning guide. Upon completio n of an

architecture, AV-L provides summary textual information conceming the
architecture

AVL3 i ipti P [FastPass 1.1/Standards and Guidance/DaDAF Vol Il

3 Product Detailed Description Product Detailed Description. The AV-1 product comprises a textual

exeoutive summary of a given architecture and documents the following
deseriptions.

¥4 | 4 Architecture Project Identification ¥ [FastPass 1.1/Standards and Guidance/DaDAF Vol
Architecture Project entification identifies the architesture project name,
the architect, and the oxganization developing the architecture, It also
includes assumptions and sonstraints, identifies the approving suthority
and the completion date, and records the lewel of effort and costs (projected
and actual) required to develop the axchitecture

4110 | 4.1 Name

AT130 FastPass Gas Station Architscture
V113 | 4.2 Architect
AV131 Chis Sibbald

AV1-14 | 4.3 Organizations Developing the
Architecture
AT132 Ammed Forees Communications and Electonics =

Usemame: Bil Young Erclusive edit mode:

Figure 11: DoDAF Reference View
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In the FastPass example, both the AV-1 Overview and Summary Informa-
tion and Doctrine Tactics and Operation Procedures exist as formal modules
in DOORS. The DOORS/Tau integration was used to bring this information
into Tau and make it available for referencing and linking (Figure 12 on page
25).

= [7¢| DODAF Fast Pass.ttp
+-ET AY-1 Overview and Surmary Information
+-[ET Doctrine Tactics and Operational Procedures

4| »

File view | M DoDAF | (2 Model vieuG: F] ooors D

Figure 12: Referencing of DOORS Formal Modules in Tau

Operational Graphic View (OV-1)

The OV-1 is a high-level description of the operational context depicted
graphically or textually. Even though this document starts out being very
general, it will eventually evolve during the Architectural effort to a concise
summary of the Architecture. This document is often created with a third
party drawing tool, or hand drawn and scanned in. The OV-1 will be hyper-
linked in Tau. The best location for it currently is in the OV-1 High-Level
Operational Concept in the Operational View package.

One way to create a hyperlink is described in the following steps:

1. Assure that Hyperlink is selected in the Link Menu.

2. Right-click on the entity you want to link from, i.e. the OV-1 High-Level
Operational Concept in the Operational View package.

3. Select Link/Start link.

4. Fill in the appropriate information in the Insert Hyperlink popup window
5. Press OK

Here is an example of such a document, as it is displayed in Tau (Figure 13
on page 26). Notice that OV-1 High-Level Operational Concept has been
underlined and in blue to indicate a hyperlink. Clicking on the link opens the
document.
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Figure 13: Hyperlink OV-1 is a High-level Description Graphic

As a next step an OV-1 Context Diagram is created from interpreting this
high level graphic.

The currently provided OV-1 Context Diagram is modified from the tem-
plate default to the detailed OV-1 High Level Operational Concept name
Context Use Case Diagram as depicted in Figure 14 on page 27 and
Figure 15 on page 28.
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Figure 14: OV-1 Context Diagram - Template Default

Notice that <<asset>> driver is typed, or associated to <<humanRole>>
Driver, and <<asset>> bank is typed as <<organization>> Financialnsti-
tution. Driver and Financiallnstitution have not been defined yet, and this
is why they are underlined in Tau. It may appear that including them here is
premature. Think of this however as a way to capture information that is
known and will be farther defined later.
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Figure 15: OV-1 Context Diagram - Domain Specific

Also notice that a hyperlink was created from the Operational View
package (once again indicated by the blue color and underline), to the OV-1
Context Diagram which has been renamed to Context Use Case Diagram
(marked by an incoming link). The reason for this is to allow for easy access;
the diagram Context Use Case Diagram, which describes the very high
level description, can now easily be opened by following the hyperlink from
the package Operational view.
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Notice that <<asset>> bank:Financiallnstitution is depicted as an icon and
is thus stereotyped <<asset, icon>>. This can be done by enabling the icon
stereotype and associating a picture with it. Here are the steps:

1. Right-click on an element (any element can be farther stereotyped, i.e.
asset, subject, collaboration, etc.,) and select properties.

2. In the properties window, press the Stereotype button

3. Scroll to TTDStereotypeDetails: : icon and assure that the box has
been checked

4. Press OK

5. In the properties window, fill in the Icon File. You may use the ““Stereo-
types...”” button to browse to the correct location.

6. Check mark the keepIconpProportions boX.

The <<Mission/Objective>> Use_FastPass created can be farther decom-
posed to show details. By right-clicking on the OV-1 High-Level Opera-
tional Concept, the context sensitive menus can be used to aid with the dia-
gram creation.

[ DR P o s Rl AU S it U sl .’J;iﬁ

Bl e ew boledt Buld Uk Toos vndow DODAF Heb = x|
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zlzl =

= IE4 DoDAF Fast Pass.ttp
=23 Myiechitecturs [DoDAF Fast Pass.ul]
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=i Qoerationsl Yiew
= Dependencies

Context Use Case Disgram LevelOperationalConcept=~collsboration  {1/2)

P ceactastny
of Systoms ¥ Modd Havigator Crlt fastpass:OpModel
1 feetivity Modd CroabsPreserkation  Chil+Shift+1

# S Execirable COM Chech.

3 o Cogentatard ‘ Q

&[0 OfE:
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5 Bnch.p Relctionship
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e bark Fnary £ 0 e . HumanRok
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¥ Use_FastPas [ oerational class
] Syebems Viaw Delete Del | |5 operational Informetian Exchange:
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Qrerational Interaction
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SaE N Hew Fl... oreratonal ode

I Operational Fatztachine
List Prassntations Organiaskion
Lst References... ©rganizakion Typs
= Ohi-1 High-Level Oper abicnal Cancepk
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Stermetypes... Erimkive [ Enumeration
4 Lirks v Signallis
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] Braperties AbsErker | £ TertDisgram =

Figure 16: Creation of Diagram via Context Sensitive Menu

IBM Rational Tau DoDAF User Guide 29



Chapter 3:

Hint

Hint

30

Once we have a new OV-1 High-Level Operational concept Graphic Dia-
gram, we can rename it to Use_FastPass. The Use_FastPass mission/ob-
jective was dragged from the model view and dropped to the diagram so we
can reuse it and build on its definition. The diagram element creation toolbar
is used to create additional mission objectives and their associations. The
outcome is Figure 17 on page 30.

| Architecture Stnuckure Overvisw +
i) Operationsl view

= Dependencies Use FastPass <=0 {242}
T <<access>> of OpMod Y1High
T of Systems View Onperatinalc " ab LtEVEI

- Activity Model perationalConcept==colahoralion

¥ Execubable OpModel 'OV-1 High-Level Operational Concept'

+/[3 Logical Data Model - . .
w3 OIs “hssion/Objective’s
%[ opvodel Use_FastPass
=5 jou Highlevel Operationa - : ‘@m‘we,,

4 Contest Use Case Di« <shfEhie>>
2 {Use FastPass 4

& : Tea
1.0 Validate Accounts() «<hizsion/Ojective ¥ A <<Mission/ Objective >
2.0 Operate Pump(} '1.0 Validate Accounts. ' '3.0 Prepare Billing!
3.0 Prepare Biling() j

I bank ! Financiallnstitutic
- driver : Driver

| fastpass | OpModel <<¢hAssion/Objective's»
= O {use_FastPassi) '2.0 Operate Pump’
- [Dependencies

21 Systems View
i Techrical Standsrds view

4| 3 ’L -
File iew | [ Model View | £ DOORS 1 LH
Figure 17: OV-1 High Level Operation Concept

“

,,

,,

+

The dependency lines that are drawn represent that mission/objectives '1.0
Validate Accounts', '2.0 Operate Pump', '3.0 Prepare Billing'
are all important and mandatory for the functionality of mission/objective
Use_FastPass.

When creating dependencies between mission/objectives, the stereotype
<<1linekind>>may appear on the dependency. You can deactivate this by
right-clicking on the line and selecting stereotype and un-checking the
[1DODAF: : 'Operational View'::0V1:1lineKind, and pressing the OK
button

The type of dependency can be changed from <<include>> which indicates
a necessary mission/objective to <<extend>> which indicates an optional
mission/objective by right-clicking on the dependency line and selecting Ex-
tend
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Organization Relationship Chart (OV-4)

Further analysis on the OV-1 High Level Operation Concept (Context Use
Case Diagram) created earlier, the OV-1 High-level Description Graphic,
and the AV-1 Overview and Summary Information, lead to the creation of
an OV-4 to show the major organizations of the opMode1.

In package MyArchitecture, in the Operational View, you will find the
operational model opMode1. One level down in the hierarchy exists an OV-
4 Organizational Relationship chart. This is modified to depict the analysis.

Remember that UML is case sensitive. Notice how the roles of the associa-
tions and the organizations of Figure 18 on page 32, map to the original as-
sets of Figure 15 on page 28.

With the help of the drawing toolbar, three organizations named station,
FinancialInstitution and oilco where drawn on the OV-4, and one
human role called Driver.

Financiallnstitution and Driver were already implied in Figure 15 on page
28. If you drag-and-drop the assets driver:Driver and
bank:FinanacialInstitution then Tau creates classes Bank and Finan-
ciallnstitution stereotyped <<actor, asset>>. To make them DoDAF spe-
cific right click on then and stereotype Financiallnstitution as organization,
and Driver as a humanRole.

The appropriate organizational relationships where drawn, with labels and
roles as depicted in Figure 18 on page 32.

IBM Rational Tau DoDAF User Guide 31



Chapter 3:

Hint

Hint

32

= &2 DoDAF Project.ttp [DoDAF ¥ «
= £ Myfrchitecture [DaDAF Froj |
A} Ar-1 overview and Sum
o) Cperational Wiew
= Dependenties
T <<aceess=> of

£ Activity Madel
#-[3 Logical Data Mode!
-1 DIEs
= H optodel
=" Dependencies
T a<impott>
T <<import =
) OW-Z Operation
] foM-+ Organizati
¥ Driver
4 [H Finandaltnsttut
T Franchises(Stat
4 [ initislize()
7 InterattsiStatio
4 [ oilce
T Provides_ficeou
1 Provides_Accou

[El Station
S0 Pt Hinkd aval iy T
< | >

T Provides FastP—

eargariaation®s

Financiallnstitution

Providef

_Account

Provices_Acoourt

Ov-4 Organizational Relationships Chart active <<operationalModel>>class OpModel  {2¢2}

arganinaticn >

QilCo

driver criver

ehman ol

Driver

Providas_FastPass

teracts

station

Frafchises

station

< corganaatan >
Station

giinl ET s

<

or

Figure 18: Organizational Relationship Chart

The Organizational relationship drawn between priver and station is
undirected, indicating an awareness of each other but no direct interaction.
To achieve this, draw a normal organizational relationship between the
classes, right-click on the arrow (target) and assure that option Navigable,
under Target, is not selected

If labels overlap each other, drag them to a more appropriate spot. CAU-
TION: Be careful not to move labels to a location where they can visually be
misread as belonging to a different element. If confusion exists, there are
several ways to do a sanity check, i.e. the model view, properties of the line,
using the Tab to jump between the editable fields, etc.
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Operational Activity Model (OV-5), Logical Data Model
(OV-7), and Operational Information Exchanges (OIE)

- [/ DoDAF Project.ttp [DoDAF View] -
=3 MyArchitecture [DoDAF Project.u2]
\A] Av-1 Overview and Summary Information
= [o@ Operational Yiew
= Dependencies
¢ <<access>> of OpModel
=3 Activity Model
= [ Operational Activity()
- | Operational Activity Implementatic
IEl] Ov-5 Operational Activity Model Diagram
+ 3 Logical Data Model
+-[3 OIEs

Figure 19: Original Hierarchy in Template

:__,-_ DoDAF Project.ttp [DoDAF View] -
= MyArchitecture [DoDAF Project.u2]
A AY-1 Overview and Summary Information
- (i) Operational Yiew
= Dependencies
¢ <<access>> of OpModel
= [ &ctivity Model
= 2 a-0 Operate FastPass()
= [ Operational Activity Implementation of 4-0
5] OV-5 Operational Activity Model A-0 Diagram
+ 1 Logical Data Model

Figure 20: Renamed Hierarchy

It is not uncommon to use operational activity modeling as a logical starting
point for a DODAF model, in lieu of following the mission/objectives path of
this example.

OV-5 diagrams are utilized to depict the data that is expected to enter the
system, activities and who is responsible for them, and the expected output.
Following Structured Analysis/Design diagramming, the OV-5 diagrams in
this example depict input in the left side of the diagram and the outputs on
the right.

Figure 19 on page 33 depicts the original template hierarchy and Figure 20
on page 33 depicts the edited labels of the hierarchy.
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Figure 21 on page 34 depicts a detailed diagram. Notice the red underlines
that depict that entities are not defined. This information is defined in the
Logical Data Model section and the OIEs section as depicted in Figure 23 on
page 35 and Figure 24 on page 36.

It is very important that the logical data model and operational information
exchanges are defined in the appropriate diagrams to ensure the proper scope
within the model. Refer to Figure 8 on page 15 for a reference to how the dif-
ferent packages are interrelated.

OV-5 Operational Activity Model £-0 Diagram activity ‘A-0 Operate FastPass'  {1/1}

$ Integer ID;

Sclection sel;
charstring Msg;
Auth Trans authTrans;
Fanlk Trans hnkTrans;
BAREIRELSAREEAE T
Lizpepasduias.bata. dea;

P ity Action==
A0 Operate FastPass'

is ol
5a)

AUNTrans Rel
(authTrans)
Banklrans, Feg
thnkTrans)

ReeERL.
(re)

F

Figure 21: OV-5 Operational Activity Model

Hint
The orientation of the symbols in the activity diagram can be changed by
right-clicking on a symbol (i.e. an input symbol) and selecting Flip
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Figure 22: The “rake” symbol indicates additional sub-diagrams
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Figure 23: Logical Data Model
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Figure 24: Operational Information Exchanges (OIE)

Additional OV-5 diagrams can be created with as much detail as needed.

In the model, operational activity action a0 Operate FastPass is marked
visually with a “rake” symbol (Figure 22 on page 35) indicating that addi-
tional “sub-diagrams” exist
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Figure 25: OV-5 Operational Activity Model for AO

Operational Rule Model (OV-6a) and Event-Trace
Descriptions (OV-6¢)

The creation of each view is not a “waterfall” development, finishing a view
and moving to the next, never looking back, but rather an iterative process,
as additional views are created, old ones are modified or detailed with addi-
tional diagrams to depict results of the analysis.

In the Fastpass example, during the creation of the OV-5s, we saw the cre-
ation of the OV-7 and the OIEs. Also additional OV-1 diagrams have been
created and further described with OV-6¢ Operational Event-Trace Descrip-
tions to detail the mission objectives of the OV-1s.
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Figure 26: Examples of OV-6¢ Operational Event-Trace Descriptions

As depicted in Figure 27 on page 38, operational views are being filled in as
discovered in DOORS. Via the DOORS/Tau integration, a surrogate module
of the OV-6a is brought into Tau for linking and referencing.
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Figure 27: DOORS Surrogate Module in Tau with Operation Rules (OV-6a)

ple 1:

A new OV-6¢ Operational Event-Trace Description was created at a scope
level below mission/objecting use_FastPpass created earlier in order to de-
pict an appropriate sequence for three new mission objectives, as per the
analysis of the OV-5. The mission/objectives where also moved from their
current scope to be in the same scope as the OV-6¢ Operational Event-Trace
Description Use_FastPass.
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: 1641 Hiah-Level Cperations ' S o1 Hichl evel Coeretiondl Concept
= -1 High- o
- 24 Context Lse Case i 4 .% Context Use Case Diagram <
N n |25 Use FastPass

- bank : Finandallnstitution
- driver : Driver
|| Fastpass : OpModel

1.0 Validate Accounts()
2.0 Operate Pumpl}

3.0 Prepare Biling(
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o driver | Driver #- Dependenties
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Figure 28: The mission/objectives moved to OV-6¢ Operational Event-Trace Description
Use FastPass

The model view was reorganized by dragging the elements at different en-
capsulation levels. This is the way the hierarchy was achieved for the OV-6¢
and the Mission/objectives in the OV-1 High Level Operational Concepts

e e S/EEEr D ATIES = |

Fast Pasc ttp -
lochitectura [DDAF Fast Pass.u2] 50 OY-6¢ Operational interaction Use_FastPass {171}
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.
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T <<munmss > of Cptiodel
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Figure 29: OV-6¢ Operational Event-Trace Description Use FastPass.
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Notice that the context use case (Use_FastPass) previously (Figure 17 on
page 30) created has now been updated by the tool to reflect the use scope of
the mission/objectives. Such details can be hidden by pressing show hide
qualifiers on Remote Definitions button from the Show/Hide Remote Defi-
nition toolbar.

During model verification OV6c and SV10c are generated when Sequence
Diagram tracing in enabled. These diagrams are stored in a package called
DebugTrace.

DebugTracel and Interaction Implementation of pebugTrace1 are edit-
able and can both be reused as part of the OVs (i.e. OV6¢) or SVs (i.e.
SV10c) by appropriately stereotyping them and moving then to the correct
location.

Operational Node Connectivity Description (OV-2)

In the OV-6¢s and OV-5s that where created, the OV-2 Operational Node
Connectivity Descriptions can be deduced as a natural next step. In order to
simplify the information on the needlines, signal lists where created to group
together signals as depicted in Figure 30 on page 41. Interfaces where not
used due to the fact that they make reuse of signals a bit more difficult.
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Description

=<pperationalMode==

==externalNeedingiy; gs_P1 station: Station

gs_F3

oclgs bnk2gs
gs2dr [fp - Endocline== Lredings>
| g5
gsZoc gs2bnk
'—'UC_F'W E

==gperationalode==
oilco:QilCo
i

For the purpose of simulation,
wie brought the bank "in-scope"
to stub aut the hehaviar.

signallist gsZ2drv=Display, Receipt;

signallist drvZgs=FastPass_Device, felected,
Fump_On, FBump Off;

signallist ocZgs=Drv_Info;

signallist gsZoc=FastPassID;

signallist bnkZgs=AuthTrans Appr, BankTrans_Done;

signallist gsZbnk=AuthTrans Reg, BankTrans_Reg;

OV-2 Operational Node Connectivity active <<operationalModel->class OpModel {1/}

Figure 30: OV-2 Operational Node Connectivity Description for OpMode1
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==needling>>

dryv_gp

QV-2 Operational Node Connectivity
Description Diagram1

_f
9520V T py

T
952 Tgo Pt pump : Pump

ap_P2
<<ngedinex>
p_af

gp2of
of_P1

part station {1/1}

<=needline>>

oc2gp

gp_oc

cengediine> 253

office : Office  of P2

signallist gsZgp=FastPass_Device,

Selected, Pump On, Pump Off;

signallist ocZgp=Dbrv_Info;
signallist bnk2Zgp=AuthTrans_Appr;
signallist bnk2Zof=BankTrans_Done;
signallist gplof=Disp&asData;

"bnk2af

gsZoc

] gs2nk

Figure 31:0V-2 Operational Node Connectivity Description for Station

Operational Information Exchange Matrix (OV-3)

In order to associate Operational Activities to Operational Nodes for the pur-
pose of generating an OV-3 report, you should assign each Operational Ac-
tivity to an Activity Partition which will in turn reference the appropriate Op-
erational Node. To do so, if you have already implemented activity partitions
in your OV-5 operational activity model, ensure that the selector of each par-
tition references the appropriate operational node. Enter the name of the op-
erational node in the selector field of the activity partition. The selector field
is located under the name. You can also add a selector to an existing Activity
Partition by dragging and dropping the appropriate operational node on to the
partition. In the Fastpass example, an association might appear as: sta-

tion: :pump.
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Hyperlinks Vs. Traceability links in Tau

Within the Fastprass example both Traceability links and Hyperlinks have
been used. It is up to the users of Tau and their methodology to determine
what type of link should be created and when.

A traceability link example has been depicted in Figure 32 on page 44.

A hyperlink example is shown in Figure 33 on page 44

Traceability links are necessary between DOORS requirements/objects and
Tau artifacts since traceability links can be controlled both in DOORS and
Tau. The same hold true for the SV-6 reports where the Systems must be
linked to the System Activity Actions via traceability links.

In the FastPass example, hyperlinks have been used for several different
reasons. As expected, hyperlinks are used in order to link external artifacts,
such as the OV-1 High Level Operational Graphic to Tau. They have also
been used in order to provide quick navigation between elements and
graphics such as the link created from the package Operation View to Con-
text Use Case Diagram. In some cases related model elements have been hy-
perlinked together, i.e. operational activities have been hyperlinked with op-
erational states indicating which state machine (or part of a state machine i.e.
a state) implements an activity.

In this latter case, traceability links may have been a better option since trace-
ability links transfer to DOORS and can be used for farther analysis, however
the decision is left up to the users.
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Figure 32: Traceability Links from Activities to Requirements
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Figure 33: Hyperlink from Activity to OV-6 Operational State Transition Description

Operational State Transition Description (OV-6b)

Some operational activities identified in the OV-5s have their implementa-
tion specified as Operational State Transition Descriptions (OV-6b). The op-
erational activity has been hyperlinked to the operational state transition de-
scriptions as indicated in Figure 33 on page 44.

Special care was taken dividing the operational state machine implementa-
tions into several diagrams; think of it as several pages of the same diagram.
This was done in order to logically link activities to these implementations.
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One could also create OV-6b diagrams hierarchically below each activity,
rather then an OV-6b defined hierarchically below an organization. How-
ever, even though all OV-6s are checked syntactically and semantically in
Tau, only the OV-6b describing an organization are considered and executed
dynamically during model verification.

Tau Model Elements and Links to DOORS

Let's backtrack and remember that Tau and DOORS are tightly integrated
and take advantage of this integration by pushing the Fastpass model and
the traceability links to DOORS.

From the Operational View package the following was exported to DOORS:

Package in Tau Equivalent Module in DOORS
Activity Model Operational Activities

Logical Data Model Logical Data Model

OIEs Operational Information Exchanges
OpModel Operational Model

Figure 34 on page 45 and Figure 35 on page 46 show the result.

=-[2E] DoDAF Fast Pass.ttp
+ 2 AN-1 Owerview and Summary InFormation
™ Dockrines Tactics and Cperational Procedures
™ Logical Data Model {UML exported to DOORS)
™ 0y-6a Operational Rules Model
T Operational Activities (UML exported to DOORS)
™ Operakiomal InFarmation Excharges (UML axported be DOORS)
T Operational Model {UML exported to DOORS)

+-- [ [H-- [ - [E-[H

«| | »
2 File view | [l DaDar | B ModslView | FAD00ORS

Figure 34: DOORS Tab in Tau (Shared information between DOORS and Tau)
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B DOORS Database: fFastPass 1.1 - DOORS

file Edit View Favorites Tools TAU Help
EEOS O8E
Favorites ~| Location: |[ZEIE=SN] |
= oo DODRS Database Mame [ Type | Desciiption [
+-{ FastFaes 11 (2 Inputs Folder
i Tickethdahinetinalyst || () Standerds and Guidance Falder
icketMachinetinalyst g | M 5101 Duerview and SummaryInfor..  Fomal  Template for AY-1
E’" Functional D ecomposition Fomal  Intermediate Product wsed for aceab...
E" Lagizal Data Madel Farmal  Tau Inkegration Prayy - do kot edit
N Operational Activities Formal  Tau Inbegration Prasy - do et =it
ET' Operational Information Exchanges  Formal - Tau Integration Proxy - do ot edit
Operational Model Fomal T au Integration Proxy - da mot edit
E‘ OW-6a Operational Rules Model Farmal
¢ 5| 1€ Ed
Usemarne: Adminish ator User ype: A dministratar

Figure 35: Model Entities Pushed from Tau to DOORS

Once in DOORS, formal module Operational Model was analyzed and the
op hode to op activity trace view was created by displaying the object at-
tribute UML Kind and running the analysis wizard to display all outgoing

links (Figure 36 on page 47).

Once this view is created, it is available for use at any time. The Out-Links
column is a DXL script that was created by DOORS and it actively tracks and

displays out-links.
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B Formal module ‘/Fas s 1.1/0perational Model’ current 0.0 - DOORS

Ble Edr vew Insert Unk analysis Table Tools User Analyst TAU Help

HEg tBo ¥ | i E

g @

[op node to op activiy hace =] | [Alievels  v|| 3 T EE TS wBW
B [ Teulntegration Prosy - do nat edi 2| UML Kind [ utlnks =
oM-20  1.11.1.5 pump ¥ Operatonal Node 43.3 Print Receipt

AL.3 Validate Credit

Al.l Sense FastPass

A2.3 Cormpute Cost of Sale
A3.1 Request Charge

42,1 Recewe Authorization

A2.2 Digpense Gas

oM-E2  1,11.1.6 office ¥ Operational Mode 43,2 Update Accaunts
om-83 1,12 oilco ¥ Operational Hode AL.2 Retrieve Driver
Infor mation
omM-101 1,13 bank Operational Mode =

For the purpose of simulation,
we brought the bark "in-scope”
t0 stub out the behavior,

o _IJ

Usemarne: Adminisirator Exclusive edit mode

Figure 36: Operational note to Operational Activity Trace View in DOORS

Similarly an allocation traceability view was created and saved for the Oper-
ational Activities formal module (Figure 37 on page 47).

Eie ki

HEE & &

[ Tau Integraiian Prasy - ot edit 8] LML kind [ Peforring Opesatianal ey |

1.2 A0 Operate FastPass OW-5 Qperational Activity

1.2.1.9 A0 Operate FastPass Ov-5 Operational Acovity

1.2,1.9.1.2 Al Validate Accounts 0v-5 Operational Acthity

12.1,9.1.2.1.2 A1 1 Sanss FastPass ¥ Ov-5Operatonal Actity  purip

12.1,9.1.2.1.3 A1.2 Retrieve river Infarmation o OY-G Qperational Activity  aikp

12.1.0.1.2.1.4 A1.3 Valicste Cradit 0OV-5 Operational Ackivity  purap

1.2.1.9.1.3 A2 Operat PUMp OV-5 Operatonal Actvity

12.1,9.13.1.2 A2.1 Reehe sutharizatn Ov-5Operatonal ACvity  purmp

12.1,9.13.1.3 A2.2 Dispenss Gas OW-5 Operational Activity  purap

1.2.1,9.1.3.1.4 42.3 Camputs Cost of Sak 0OU-5 Operational Activity  purap

1.2.1.9.1.4 A3 Prepare Biling Ow-5 Operational Activity

12.19.14.1.2 A3, 1 Request Charge Ov-3 Operational Actvity pump

1.2.1.9.1.4.1.3 43.2 Update Accounts Ov-5 Operational Activity  office

1.2.1.9.1.4.1.4 43,3 Print Racsipt 0OV-5 Operational Ackivity  purap =)
¢ n | 3| < | _,—‘
Ussename: Adminstator Exolusiva adit mads

Figure 37: Operational Activity and Performing Operational Node Traceability View in
DOORS (Allocation Traceability)
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System Functionality Description View (SV-4)

Analogous to the OV-4 Organization relationship chart, several SV-4 System
Functionality Description Context Diagrams are created in order to depict the
functions performed by the systems and the system data flows.

Figure 38 on page 48 depicts a high level description of the main function-
ality of the system-of-systems FastPass,'Operate FastPass'. Driver and
Financial institutions which are external to FastPpass are shown here in
order to capture the flow of data to these entities as the function is performed.

SW-4 Systems Functionality Description activity 'System Functions' {1/1}
Context Diagram

Financial Institution

Figure 38: SV-7 Systems Functionality Description Context Diagram

Example 2:

For simplicity in the diagram, the physical data elements have been written
directly on the activity lines as text (Figure 40 on page 50) rather then as ob-
ject nodes. Even though this makes for a cleaner diagram, it misses one of the
strengths of Tau, binding of defined elements and marking undefined ele-
ments with the red-underline. Notice the two presentations of Selection in
Figure 39 on page 49 (below). Also notice the two presentations of
Selectionx Which is undefined
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Selection I
Selection rh
. <<systemdctiv ity Action=>
Driver \ \
SelectionX Cperate FastPass

Figure 39: Binding of defined elements

The data referenced on the activity edges, is defined in the Physical Data
Model package as System Classes (Figure 11 on page 24), and in the SIEs
package as a System Information Element

“Operate FastPass” if farther analyzed and decomposed in several SV-4
diagrams and sub-diagrams, an example of which is depicted in Figure 40 on
page 50.

The relevant system activity actions discovered are hyperlinked to the rele-
vant operational activity actions, from the system to the operation. This step
is crucial for model consistency and traceability. A happy side affect of the
linking is the creation of the SV-5 once the information is pushed to DOORS.
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SV-4 Systems Functionality Description activity "1 Perform Pump Functions' {1/1}
1-Diagram

<<gy stemActi ity Action=:= FastPassiD =<5y stemActiv ity Action==
'1.1 Sense FastPass' - ' referenced activiey '
FastFass_[evice '2 Retriev e Driv er Information'(;

Criver_Info

==gy stemActiv ity Action== A uthTrans_Req

'1.2 Request Autharization'
Driver
==gy stemActivity Action==
ICE— Fi lInstituti
Message 1.3 Display Message’ inancialinstitution

AuthTrans_Appr

Sefection
<<sy stemActi iy Action=> | | Selection
'1.4 Sense Selection’

Receipt ==gy stemActiv ity Action== ==gy stemActiv ity A ction==
/" referenced activity %" 1.6 Compute Cost of Sale'
3 Record Transaction'); ‘ BankTrank_Feq

Dispensed_Gas_Lata

<=5y stemActivity Actions>
'l 5 Dispense Gas'

Dispense_Gas_Cata

Dispensgd_Gas_Data

Cispensed_Gas_Data CGas_Picing

y <=5y stemActiv ity Action==
<=5y stemActivity Action=> "1.7 Request Charge'
1.8 Frint Receipt'

Figure 40: SV-4 System Functionality Description with Links

Operational Activity to System Function Traceability
Matrix (SV-5)

The goal of the SV-5 is to map the systems and its functions discovered back
to the capabilities or operational activities. The links created during the cre-
ation of the SV-4 provide that information.

The System Functions package was exported to DOORS with the same
name. The links where synchronized to reflect the links created during the
creation of the SV-4s.

In DOORS, the Analysis Wizard was used in formal module System Func-
tions to create the sv-5 Sys Function -> Op Activities View as de-
picted in Figure 41 on page 51.
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The Analysis Wizard was also used inside the formal module Operational

Activities for the sv-5 op Act <- Sys Functions View.

Sk Edt Mem et Lok grolge Tabe Toos kichen fnayst SHERGVjChage TAL ok
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1.2 Systam Funceerg SR 1.2.1.2 Operate FastPass
SF9 1.2.1.2.1.2 1 Perform Pump Fundtions
SF12 | 1.2.1.2.1.2.1.2 1.1 Sanse FostPess % 1.1 Sense FastPass
SF1¢  1.21.2.1.2.1.3 1.2 Requast Autherization .' .3 validate Credit
S8 L2L20.2.04 1 Disglay Message % 3.3 Pring Receipt
£1.3 Validate Credit
ALI 5ensa2 FastPass
A2.3 Compute Cost of Sale
£2.1 Recena Autharization
AZ.2 Digpense Gas
SFI8 12121205 14 Sanse Selectan ¥, A2.2 Digpense Gea
EF-d 12404246 1.5 Dispe rsa as ¥, A2.2 Dipense fes
S22 LZLl.21.7 16 Computa Cost of Sale t AZ3 Compute Cost of Sale
SF2¢ | 12.1.212.18 1.7 Requast Charge %, A3 Request Charge
SF26 1.21.2.1.2.1.9 1.8 Print Receipt % A3.3 Print Receipt
S8 1.2.1.2.1.3 2 Retneve Dever Information ¥ AL Retieva Drier L}
Fformatian
529 1.2.1.2.1.4 3 Recnd Transaction ¥ A3.2 Update Accounts
$ 3 .| o=
Usoame et |Enciiieive eckt mods. i

Figure 41: SV-5 System Activity Action to Operational Activity Actions Traceability Ma-

trix
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Figure 42: SV-5 Operational Activity Actions to System Activity Actions Traceability Ma-
trix

System Rules Model (SV-10a) and Systems Event-Trace
Description (SV-10C)

The SV-10a represent the systems rules and just like the OV-6a (Figure 27
on page 38),its object view counterpart, it is stored in DOORS and utilized
in Tau for linking

An SV-10c can be used in the System Function package to capture interac-
tions of system modes, similar to the OV-6.

Physical Schema (SV11)

From previous analysis, i.e. the OV-7, it was decided that FastPass is a
system of systems basically comprised of the oil company and the station,
which in turn is comprised of the office and one or more pumps. This infor-
mation is captured in an SV-11 Physical Schema diagrams
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Analysis during the SV-4 and SV-10abc reveal the decomposition of system

class Pump into DisplyUnit, Calculator, Printer, FPSensor and,
pumpECU. The system breakdown structure is Defined in the Physical Data

Model package (Figure 43 on page 53).

In the Physical Data Model package is another SV-11 diagram with all the
data/passive system classes (Figure 44 on page 54).
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Figure 43: SV-11 Physical Schema Diagram
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Sw-11 Phyysical Schema DiagragesystemPackage==package 'Physical Data {171}

Wadel’
tdgystemnClass sy <izystemClassss
Dry_Credit_Account cosoct Financial_Trans
dry _cc_numker: Intecer 1 Tranz_Mum:Integer
1 cohcct 1 cohoct Z;S
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1 dizpGas Dat
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1 dateofsale Dae
1 l ap
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Super stationlCrl teger day:Integer
Special price: Array=Grads Resl= year: Integer

Figure 44: Physical Schema Diagram (SV-11)

Systems State Transition Description (SV-10b)

Even though an SV-10b DoDAF product is not depicted in the FastPass
model, it can be described much like OV-6b diagram, in order to show the
complex dynamic behavior of the systems
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Systems Interface Description (SV-1) and Systems

Communication Description (SV-2)

SV-1and SV-2 DoDAF products can be defined in Tau as part of the system
model, more specifically in the scope of the system that they are describing.

Figure 45 on page 55 depicts: a system, two system nodes, how they are con-
nected and the data that they exchange. Figure 46 on page 56 and Figure 47
on page 57 are other such examples.

Internode
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bnkags=AuthTrans_ Appr, BankTranz Done;

Figure 45: SV-1 Systems Interface Description for Class SysModel
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SW-1 Systems Interface
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Figure 46: SV-1 Systems Interface Description Intranode for station
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SW-1 Systems Interface part pump {171}
Description Intranode
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................ P

Figure 47: SV-1 Systems Interface Description Intranode for Pump

Some key points need to be made about the SV-1 and SV-2 diagrams
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The first point is the use of signal lists which once again used to group system
data exchanges. Signal lists could have also been defined as part of SIEs
package or Physical Data Model package since they are themselves a sort of
definition.

The second point is the links of the systems back to the system action activ-
ities. Just like described in the OV-3 section, the links are used for trace-
ability and production of the SV-6.

System Data Exchange Matrix (SV-6)

The system information exchanges considered are found in the SIEs package
(Eigure 49 on page 59). The report used the systems and interface lines of the
SV-1 and the SV-2, as well as the data they interchange. Each system infor-
mation element on the interface line connecting systems or subsystems, the
system is checked to see if it has a traceability link to a system action activity.
If it does, the report is printed. An example of the report is found in Figure 48
on page 58.

[ Interface [ Dats eorerk [ em | Receiving Functon | ton_| Trarsactin Tyee | <]
esdrr1_t_s FartPass Deice  FastPars D sansor pumgs <edsiegatedsn -

o dre_gpl_1 Selcted El pump. <<delegated»>

“WANE_1 1 0 adh e <<delegoted>

HWANE_ 11 n bkl o U =<deiogoted >

wanz 11 pr arh purn cedslagatedss

s o Fai m seu s <sdsiegatedsn

3 DigGashata &g sy =l <<delegated>> - - -

AT T o tociad A avaas ek, sv-e Reput /][0 R ~ G 4:|J
iy, pressFL A p

Figure 48: SV-6 Report
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Figure 49: System Information Exchanges

System-Systems Matrix (SV-3)

An SV-3 view is supposed to show the relationship between systems in a
given architecture. This isa DoDAF product that is generated by building the
model and the other views. When synchronizing into DOORS, all of the
system entities are transferred and filters within DOORS can be used to dis-
play relevant information. Attributes can be defined in doors, or tag values in
Tau, to provide additional information such as planned vs. exiting interfaces.

System Performance Parameter Matrix (SV-7)

The System Performance Parameter Matrix is a result of synchronizing Tau
with DOORS. Once the model and the links are in DOORS, a view can be
created to depict the SV-7 DoDAF product (Figure 50 on page 60).
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Figure 50: System Function to System Matrix

Integrated Dictionary (AV-2)

The integrated dictionary can automatically be created by running the AV-2
Report of the DoDAF menu option. The report is customizable via a GUI al-
lowing for reports specific on one or more DoDAF Views (Figure 51 on page

61)
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Figure 51: AV-2 Report Configuration
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Figure 52: Example of AV-2 Report
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Hint
An AV-2 report can be generated by selecting a package and selecting
DoDAF/AV2 Report/Generate AV2 Report from the menu bar. To see the
report select DoDAF/AV2 Report/Open Last AV2 Report from the menu bar

System Technology Forecast (SV-9), System Evolution
Description (SV-8), Technical Standards Forecast
(TV2) and Technical Standards Profile (TV-1)

The remaining views are not covered in the FastPass example. They are
however all views that are stored in DOORS. An example of a TV-1 is de-
picted in Figure 53 on page 62
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Figure 53: TV-1 Stored in DOORS
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Additional Resources

This section list documents that are not part of the help file, but that may help
you to extend your knowledge about Tau. Links to useful web resources are
also provided.
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Contacting Customer Support

If the self-help resources have not provided a resolution to your problem, you
can contact IBM® Rational® Software Support for assistance in resolving
product issues.

Before you contact Customer Support

To submit your problem to IBM Rational Software Support, you must have
an active Passport Advantage® software maintenance agreement. Passport
Advantage is the IBM comprehensive software licensing and software main-
tenance (product upgrades and technical support) offering. You can enroll
online in Passport Advantage from Ihttp://www.ibm.com/soft-
ware/lotus/passportadvantage/howtoenroll.htm

To learn more about Passport Advantage, visit the Passport Advantage FAQs
at http://www.ibm.com/software/lotus/passportadvan-
tage/brochures_fags quickquides.html.

For further assistance, contact your IBM representative.

To submit your problem online (from the IBM Web site) to IBM Rational
Software Support, you must additionally:

» Bearegistered user on the IBM Rational Software Support Web site. For
details about registering, go to http://www-01.ibm.com/software/sup-

port/.
» Be listed as an authorized caller in the service request tool.
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Contacting Customer Support

Submitting Problems

To submit your problem to IBM Rational Software Support:

1. Determine the business impact of your problem. When you report a
problem to IBM, you are asked to supply a severity level. Therefore, you
need to understand and assess the business impact of the problem that

you are reporting.

Use the following table to determine the severity level

Severity

Description

1

The problem has a critical business
impact: You are unable to use the pro-
gram, resulting in a critical impact on
operations. This condition requires an
immediate solution.

This problem has a significant busi-
ness impact: The program is usable,
but it is severely limited.

The problem has some business im-
pact: The program is usable, but less
significant features (not critical to op-
erations) are unavailable.

The problem has minimal business
impact: The problem causes little im-
pact on operations or a reasonable cir-
cumvention to the problem was imple-
mented
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2. Describe your problem and gather background information, When de-
scribing a problem to IBM, be as specific as possible. Include all relevant
background information so that IBM Rational Software Support special-
ists can help you solve the problem efficiently. To save time, know the
answers to these questions:

What software versions were you running when the problem oc-
curred?

To determine the exact product name and version, use the option appli-
cable to you:

66

Start the IBM Installation Manager and select File > View Installed
Packages. Expand a package group and select a package to see the
package name and version number.

Start your product, and click Help > About to see the offering name
and version number.

What is your operating system and version number (including any
service packs or patches)?

Do you have logs, traces, and messages that are related to the
problem symptoms?

Can you recreate the problem? If so, what steps do you perform to
recreate the problem?

Did you make any changes to the system? For example, did you make
changes to the hardware, operating system, networking software, or
other system components?

Avre you currently using a workaround for the problem? If so, be pre-
pared to describe the workaround when you report the problem.
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3. Submit your problem to IBM Rational Software Support. You can submit
your problem to IBM Rational Software Support in the following ways:

— Online: Go to the IBM Rational Software Support Web site at
https://www.ibm.com/software/rational/support/ and in the Rational
support task navigator, click Open Service Request. Select the elec-
tronic problem reporting tool, and open a Problem Management
Record (PMR), describing the problem accurately in your own
words.

— For more information about opening a service request, go to
http://www.ibm.com/software/support/help.html

— You can also open an online service request using the IBM Support
Assistant. For more information, go to http://www-01.ibm.com/soft-
ware/support/isa/fag.html.

— By phone: For the phone number to call in your country or region, go
to the IBM directory of worldwide contacts at
http://www.ibm.com/planetwide/ and click the name of your country
or geographic region.

— Through your IBM Representative: If you cannot access IBM Ra-
tional Software Support online or by phone, contact your IBM Rep-
resentative. If necessary, your IBM Representative can open a service
request for you. You can find complete contact information for each
country at http://www.ibm.com/planetwide/.

If the problem you submit is for a software defect or for missing or inaccurate
documentation, IBM Rational Software Support creates an Authorized Pro-
gram Analysis Report (APAR). The APAR describes the problem in detail.
Whenever possible, IBM Rational Software Support provides a workaround
that you can implement until the APAR is resolved and a fix is delivered.
IBM publishes resolved APARs on the IBM Rational Software Support Web
site daily, so that other users who experience the same problem can benefit
from the same resolution.
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Links
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IBM Rational Tau links

IBM Rational Tau
The following link direct you to Tau resources:

Tau resources

Other links

DoD

Links related to the United States Department of Defense Architecture
Framework
http://www.army.mil/aeioo/erp/aetg_tools.htm

http://www.enterprise-architecture.info/Images/Defence%20C4ISR/Enter-
prise%20Architecture%20Defense.htm

ITU-T

Formerly CCITT
http://www.itu.int/

OMG

For more information about Object Management Group (OMG) and Unified
Modeling Language (UML), see:

http://www.omg.org

http://www.uml.org

PDF

PDF files are opened and read with Adobe Acrobat Reader:
www.adobe.com
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