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!*“_’, Scope of DoDAF
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Operational Operational
Command Command

DoD Enterprises

Commands

Operational Operational
Command Command

Missions/Command Architectures

System of systems

Communications Architecture

Traditional SE
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!*“_’, TcSE Support for DoDAF Processes

» Teamcenter SE uses commonly known tools
» Inherent requirements management / traceability
» Look and feel of Windows
» Graphical interface

» MS Visio stencils enabled for Teamcenter SE represent
processes

» Text interface

» MS Word is used to edit all text objects and Word formats

» Table and data editing

» MS Excel supports data import/export and data extraction

» Teamcenter SE is process enabling, not process driving

© UGS Corp. 2006. All rights reserved.
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'\‘1‘1 Notional DoDAF Process
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.
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\ Teamcenter SE Flexible Process

v
© Support
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» Different SE levels require different processes
» Each Visio stencil can be a different process
» Stencil icons can be tied to Teamcenter SE object subtypes
» Teamcenter SE accommodates any of these processes
» Visio stencils are easily adapted to a process
» Users use processes they know
» No “bending” of processes to fit the tools
» Data is captured for export to documents
» Simple Word and Excel templates

» Multiple organizations can merge multiple views of multiple
architectures and cross-link
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DoDAF Standard Products
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DoDAF View

Suggested methods

OV1 - Operational Concept

Visio graphics, text, use cases

OV2 - Operational Node
Connectivity

Structure diagram, data flow, UML
Collaboration Diagrams

OV3 - Information Exchange

Tables extracted from OV-2/5
search, use Excel templates

OV4 - Org. Relationships

Visio graphics, IDEFO node
diagrams

OV5 - Operational Activity Model

Enabled Visio graphic, IDEFO
template, activity diagrams

OV6 - Operation states, rules

Enabled Visio state charts,
sequence diagrams

OV7 - Logical data model

Enabled Visio graphic, ERD and
UML structure diagram stencil
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DoDAF Standard Products (Cont.)
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DoDAF View

Suggested Methods

SV1 - Systems |/F Description

Enabled Visio structure diagram

SV2 - Systems Communications

Enabled Visio graphic, tables, UML
structure diagram I/F

SV3 - Systems - Systems Matrix

TcL enabled Excel matrices

SV4 — Systems functionality

Enabled Visio graphic, Data Flow
Diagram stencil

SV5 - Operational Activity Model

TcL enabled Excel matrices

SV6 — System Data Exchange

Export via search and Excel
templates

SV7 - Logical data model

Excel Live output requirements and
properties.
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DoDAF Standard Products (Cont.)
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DoDAF View

Suggested Methods

SV8 - Systems Evolution

Visio graphic, tables, text

SV9 - Systems Tech Forecast

Visio graphic, tables, text

SV10 - Systems Rules, States,
Event Traces

Enabled Visio State Chart and
Sequence Diagram stencils

SV11 — Physical Schema

UML Class Diagrams

AV1 - Overview and Summary

Enabled Visio graphic

AV?2 - Integrated Dictionary

Tables, TcL enabled Excel, Word
templates for object types

TV1 - Technical Stds Profile

Visio graphic, tables, text

TV2- Technical Stds Forecast

© UGS Corp. 2006. All rights reserved.
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“’_.. SE Process: Teamcenter SE Applied
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'*‘Z The Magic of Subtypes
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Building blocks are like Lego’s,

_ Trace links are equally versatile
they can represent anything

i

Physical object

S

[j == Network Nodes Requirements Relationships
- [lﬂ Trace
Functions
Organizations P#* P—
- “ Physical
Platforms
Data Structure .

Logical flows

Each subtype can have unique, user defined properties
Each subtype can have a unique icon

The search engine can key only on requested subtypes
11
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\ Teamcenter SE / Visio support for
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e 4
A DoDAF

» Graphical objects in DoDAF products (e.g. OV-5, SV-1, SV-4 etc.)
can be converted into objects in the Teamcenter SE database via
the Visio interface

» Export Teamcenter SE enabled objects to Visio diagrams
» Capture Visio connections and objects in Teamcenter SE

» Export summaries of requirements and architectures using
Teamcenter SE to MS-Excel interface

» Export data dictionaries drawn in MS-Visio to MS-Word

» Manage trace links between requirements, architecture objects,
and supporting documentation

12
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Visio — Teamcenter SE — Word Interactive
interfaces
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v . SV-2 Dataflow with Teamcenter SE
© Stencil
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High Level Operational Concept
Graphic (SV-1)

OV-1 Offense with decision Maker

Moving target
EPLRS

Hostile 5

= : Shooter 2

Hostile 4

Hostile Hostile 3

Hostile
1
With Designation

Shapes in this Visio diagram are interactive with the objects
in the Teamcenter SE Architecture in the next slide.

© UGS Corp. 2006. All rights reserved.
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!*“_’, Architectural approaches
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» A) Organize the architecture in Teamcenter SE first
using the building blocks

» Create a hierarchy, set properties
» Then Export to Visio to add connections
» B) Start in MS-Visio and work graphically

» Enabled Visio stencils create the objects in
Teamcenter SE

» Properties can be modified in MS-Visio

» Teamcenter SE supports either approach

16
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;*= Data Control Flow diagrams
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- O] x| Data_Control_Flow_Stencil.vss
— Object Types - Subtypes

Copec Group Building Block - Process

Building Block — Group
Building Block — CSpec

Crata Flow  Contral
Flow Connection Types - Subtypes

Connection — Data Flow

. ov-2 g
Needlines of Connection — Control Flow

Add custom Teamcenter SE enabled Icons

Information Exchange or System Decomposition
A LT Can be used for:
I e -

// o

OV-1 High Lever Operational View
OV-2 Product Elements ( Needlines / Interfaces )

SV-4 System Functionality Descriptions
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N =] TcR_IDEFO_Diagram_Stencil.vss
Object Types - Subtypes

E ‘ '/(:\ Building Block — Activity

Activity Made Solid
B Z E ildi
o = Building Block — Node

— N | |
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Connector  Connector  Zonnectar Connection Types = Subtypes

,P Q Connection — 1 Legged Connector
Label  IMRAGERR Connection — Solid Connector

Trace Link — IDEFO Connector

IDEF0 Flow Diagram . .
g Trace Link — Dynamic connector

|
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v

Can be used for:

OV-1 High Lever Operational View

f
Mechanism

OV-2 operational Node Connectivity

OV-4 Organizational relationship Chart

OV-5 Operational Activity model
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1" Entity Relationship Diagrams
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TcR_ERD Diagram_Stencil.vss

 TcR_ERD_S - |0 ]
ju [l
Object Types - Subtypes

3 @ B Building Block — Entity
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Entity
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Default Stencil.vss

All base type objects as indicated

Relationships creates trace links

Used for:

Small organizational data charts

Document flow of traceability

SySML Requirements View Diagram




<> UML Stencil
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TcR_UML _Visio_Stencil.vss

Object Types - Subtypes
Package is incompatible type
Building Block — Class
Building Block — Usecase
Building Block — Actor

Connection Types - Subtypes
Connection — Generalization *
Connection — Dependency *
Connection — Composition *
* = Multiple arrow styles
Connection — Interface

Note - not TcR enabled

Used for:

OV-4 Organizational relationships
OV-5 Operational Activity Models
OV-6 Activity Diagram

OV-7 Class Diagram

SV — Use Case, Class Diagrams

Sv-11 Class Diagrams




1" Teamcenter SE Enabled Stencils
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1" User Created stencils
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i‘i Visio with the user Defined Stencil

B Comm Diagram_3.0.17782902, vsd

© QV-1 System

Diagram
Satelite Phone

New stencill
can be TcSE
enabled and
enhanced

Optional Backgrounds and Titles
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Teamcenter SE Entity and
Connection Objects

4
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v _ SV-1 Objects in Teamcenter SE /
A Visio Diagrams
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m“_’, Navigable Traceability Paths
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!*“_’, MS Word Support in Teamcenter SE

» All text objects are edited in MS-Word
» Requirements, document paragraphs, notes,

templates
» Text objects can contain any MS-Word construct

» Tables, graphics, special characters, hyperlinks Text
objects (of mixed subtypes) are hierarchic

» Each document folder may have a style sheet
» When viewed, text objects always appear in final print

form
» Existing Word documents load easily into Teamcenter SE

» Users have more control over document export
» Optional user defined formats for any object subtypes

© UGS Corp. 2006. All rights reserved
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}1‘1 Example document

4
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Creating DoDAF Data Elements
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» For many OV and SV views, data elements are defined building
blocks or connections between them

» The data element attributes can be defined as Teamcenter SE
properties, which are assigned to the subtype

» Use Teamcenter SE building block versions of these data
elements in architectures and MS-Visio diagrams

» The search engine can help assemble data dictionaries for
export to MS-Word

» Data dictionaries may be generated with user defined MS-Word
templates for each subtype

30
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'*‘Z Data Element Definitions
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}1‘1 Turn-key Data Dictionary Generation
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'*‘Z Output Document

» The predefined MS-Word Templates for each sub-
type format the element property values in the
prescribed data structure format.

EEI TcR-Export105f4a74e63.html (Read-0Only) - Microso

HUMMY Tnstance I
4 [mame  Jeec |
e’ v [Echdon  [Badaion |

Format, Headers BEEsSRLItT ey

__
L [security [Unclassified

33

© UGS Corp. 2006. All rights reserved.



MS-Excel Support in Teamcenter SE

» MS Excel is used two ways in Teamcenter SE
» Select objects and properties for exported to MS-Excel
» Set up the content window and create summaries of

requirements, architectures, etc.
» MS-Excel templates combine search and formatting

» If objects of a certain subtype are found in the search,
here’s how | want them to appear in MS-Excel

» TcL can enhance this capability
» MS-Excel Live allows further work offline

© UGS Corp. 2006. All rights reserved
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Addrezs:| WDemoReguiremerts\ DO Force Reguirements iy ¥ | Effectivity:|(Current Wersion

. )

@P&?ems ’ Folders ]’ o f ” ” Subtype ” Approval St
Demo

E-] Decompositions Self-Protection Reguirements
Dacumentatian K rike Lethality i 0340 Requirement Matie
=] @I Reguiremerts J n ale More

= [ ooo

ﬁ’ &ir Force Recg
E’j 2 Reuiremel
[ Facilties Requ [ Spac e C 344 R il Mone
E’j Ground Reguir [ nents G % Maone
Launcher Req
Mizzion 1 Reog
Miz=ion Reguir

OV =N RECWES M= N ¢ WREE R =N T AR - ks

Make

Maone

75 Sguadron Reguirements / DEG REC{LIFE L] Mane

U M Bt IR W7o B N > | & By (-1 | ¥ Reply with Changes... End Review,.. !

A e — e Update it offline

| Name Number| ROIN | Subtype [Approval Status
|E2 Strike Lethality 340 Feqguirerment [None
JSTARS Role 0341-2 |Requirerment [None
Fire Coordination Timing 342 Feguirement |Maone a
hWethod of Coordination 343 Reguirement |Maone

space-based C2I5R 344 Feguirement |Mane 1
=guadron Reguirements 363 Heguirement [None Merge It baCk
=guadron Reguirerments 287 FHeguirerment [None .
in the DB later
[ | =
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¥ MS-Excel Templates

» MS-Excel templates combine search and format

Output Header

E3 Microsoft Excel - 3.0.1 1782264 Spreadsheet.mhtml
IE_‘[ File Edit Miew Insert  Formak  Tools  Data

Desired Properties Optional TcL calls

© UGS Corp. 2006. All rights reserved.
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} Operational Task to System Function
Mapping (SV-5)

)

5
ol
f\

"y

I

IIIII

I'M
-]

m
2
i

ETRPpEMNEX | VCcCceas 1+ 3 [

| R TP EFEEX| | VCcces

For the condition where Operational

hitectures\Functional architecture View:l

[ rawe [ oommon. | oampe dechueieskedonn V] Tasks determine needed System
El—ﬁ Process Function & Systemn Functioh Folders | &l g | Subtype S . th d f- . T L o k
ervices, the defining Trace Links
o s et | @ locate the “X” in the Trace Matrix
Function 1-2 ack 1- yetem Function [ — @ Function 1-1 Task
@ Function = g IES: 13 zvjem ::unjon Task 1-2 Q Function 1-1 Func... Task ( N ext S I id e)
| B s smieden || g s e :
I—ﬁ Function 21 W8 Tassk 21 System Function dﬂ ﬁl_ﬁ ok & Furon - :z:
I—ﬁ Function 2-2 Q Task 2-2 System Function | l_-%Sk 2 Q ——— fe— 0 0
65 Function 2.3 & Task 2.3 System Function & Tesk 2 & Fund?m 2_2 Task Th e d ata IS Ca th red N a
l—ﬁ Function 2-4 Q Task 4 System Function I—ﬁ ask2:2 & Fundﬁon 2-3 Task
G furcions S Tesk 34 Task 32 SystomFuncton Pl e R Teamcenter SE table and exported
El—ﬁ Functioh 4 Systemn Function ﬂ_}ﬁk 2 Q E—— Task
) Task 3-1 unction as .
83 uncion 4.1 S Ereiny T to MS-Word or to MS-Excel via the
l_ﬂ Runction4-2 U S AEL] I—ﬁ Task 3-3 & Function 3 Task . L] L]
&Sk 3-
oot s ok built-in Teamcenter SE MS interface
— I—ﬁ Taszk 4 Q Function 2-4 Tazk
Motekook - Process Function A (= - Taczk too I S .
Proper‘tiesl %y, Aftachments & Links | ] Previewl %o Where Notebook - Operational Task A
Trace | Retons Proper‘tiesl &, attachmerts G Links | i Previewl o Whiere U
Defining Trace ¢ | Subtype [TH— I Relationsl
Defining Trace 4 | Subtype | .
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v . SV-5 from Teamcenter SE Trace
© Links

Microsoft Excel - TcR-9.0.1079454711135439.html [Read-Dnly]

@J File Edit jew Insert  Format  Tools  Daka Window  Help Twpe a question For help

NEHR S @B BR-19-| % - |H_:ﬂ (7] E Arial > 10 = I u 5 %
A1 - b
A | B8 | ¢ | b | E | F | & | H | L

TcRequirements
Folder | Task11 | Task12 | Task13 |Task14| Task2-1 | Task22 | Task23 ﬁask 31 Task 3-2 Task 3-3
Frocess
Function &
Function 1
Function 1-1
Function 1-2
Function 1-3
Function 1-4
Function 2
Function 2-1
Function 2-2
Function 2-3
Function 2-4
Function 3
Function 4
Function 4-1
Function 4-2

Sample System Function Traceability Matrix (SV-5)

4 4 » M[\TCR-9.0.1079454711135439 | 4]
Ready

T U DU, £UUU. 7L YLD 1UOUE VU



}1‘1 Extracting interfaces example

Address:| WDoDAF Classidrchitecturesiahy' 1 Overviesy Summary

[ Projects Falders

’ Type Mame ” Subtype

+ B A4DL Demo
Spotter 2

Many Architectures g
o @ Hostile 1
“#® Hostile 2
I—' Hostile 3
|—“" Hosztile 4
(Bl Oftense Scenario 2
#rl' Spotter 1
I—#I:i' Spotter 2
I—#':I' Commander
|—" @ Shooter 1
|—" &% Shooter 2
I—E' Hostile 1
I—El‘ Hastile 2

= [£F A% 1 Overview SU
E’j Defense Scen
E’j Offense Scen
E’j Offense Scen
E'j Functional architec
E'j iz zion Exarmple
) ov-5IDEFD
E'j Tazk Breakdown
E'j Trade Stucy
E'j Trace Stucy2
+ E’j Daocuments
Requirements
B DoDAF Demo
t] DaDAF Example
B Piper Cherokee 20 Sep 200

.

o

e |

Building Block
Euilding Block
Building Block
Euilding Block
Building Block
Euilding Block
Falder

Euilding Block
Building Block
Euilding Block
Building Block
Euilding Block
Building Block
Euilding Block

HLIMAAYS
Ground Terminal
Eadguy
Eadguy
Eadguy
Eadguy
Falder
HURRY
HUIMRY
HURRY
Stryker M
Stryker M
Eadguy
Eadguy

t] Fiper Cherokeedan 06

) Motebook - Spotter 2
t] Fiper CherokeeOct 05

.

B Test

t] Titanic
t] UL Trialz Start 1 -End
ﬁ Recycle Bin !

A EHEEEEEE

Properties | S Attachments N Links | ndo Preview | %o Where Ussd | T2

[]

0| O

”Crea‘te ... ”Create Ti... ]

e

] ’ Subtype

Many Interfaces
|/
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Hostile 1
Hf Decizion Mak... toradm

tcradm

1123006 1
112306 1

”Create ...

b Ly Sensor LOS  Connection
A1 Ly FAST Met

Connection

tcradm
tcradm




m“_’, Search / Excel Template

*_ Search Results (1) - 11 ltems Found

Export search results EXEEEEENED
. [ Falders ][ Matme ][ Eand Wicth ][ Complying Ohje
Vi a M S- EXCG I — Ly Designate LOS Desighate LOS “oice only Hostile 2
I—‘I_,, CF Met CF het “oice only Decizion Maker
te m p I ate fO r I—‘L, Senzor LOS Senzor LOS “oice anly Hostile 1
A I——L; FAST Met FAST Met “oice only Decizion Maker
p ro p e rtl eS a n d I—‘L, Arty Met Aty Met “oice anly Shooter 2
0 0 I—‘I_,, et Met “oice only Shooter 1
fo rm at I n fo rm atl O n I—‘L, EPLRS EPLR= “oice anly Shooter 2
I—‘I_,, SINGARS SINGARS “oice only Cammander
|_"I o Teettar 4 - Ceearginclar Shrtter 1 o= Cormm Winire anly Cnmtnanrdrr
B3
A | B | C | D | E | F | G | H | | | J
1 Table of Interfaces
Interface Message Message
2 |[Name Band Type Source Destination |I'F Direction Type

{Befare the this tag every thing will be consider<rule= Leye| Felationship [Subtype

[%Complying
Objects) Yo 5-Connection
[Below the end tag every thing will be considered as Footer information/Constant non TeR information}

3 |<star= | |

[%Defining
%Band Widthl Ohjects
|

[%MName]
=end:=

[%Direction} [{%Type Mame} <rule=

4
]

B

7 |This Excel template can be applied to the results window of a search after doing a search for connections in “isio drawings.
o |Begin a search using the script below in the folder below the folders containing all the %isio drawings. The script should be composed in the Advanced search wir
g

10 [Select Building Blocks

11 For each Building Block

12 Add connections

13 |Femove Building Blocks
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| Fl lﬂj (=2l | Reply with Changes... End Rewview. ., H

f This Excel template can be applied to the results window of a search afl
B | ¢ [ b [ E | F |
Table of Interfaces

Interface Message Message

Name Band Width Source Destination | I'F Direction Type
Uni-

Designate LOS Yoice anly Spotter 1 Hostile 2 Directional Connection

Decisiaon

CF Met “oice only spatter 1 haker Bi-Directional |Connection
LIni-

sensor LOS  Yoice only opotter 2 Hostile 1 Directional  |Connection
Decision LIni-

FAST Met “oice only Spotter 2 haker Directional Connection

Decisian
Arty Met “oice only haker =hooter 2 Bi-Directional  Connection
Decisian

Met “oice only Maker =hooter 1 Bi-Directional |Connection
LIni-

EFLRS “oice only opotter 1 ohooter2  |Directional Connection
LIni-

SINGARS “oice only Spotter 1 Commander | Directional Connection
Spotter 1 -= LIni-

Commander “oice only Spotter 1 Commander | Directional Connection
Uni-

EFLRS “oice only opotter 2 =hooter 1 Directional  |Connection
LIni-

SINGARS “oice only opotter 2 Comrmander |Directional  Connection
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4= Cross Architecture Mapping

I'M |||

» Some architectures are co-dependent on other
architectures

» Multiple architectures may be defined in the
Teamcenter SE database as separate projects

» Cross project trace links can be used to show
relationships between architectures

» Searches on these trace links are a means of
demonstrating compliance

42
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!*“_’, UGS DoDAF Support

I'M |||

» Provide DoDAF Application Workshop
» How-to Instruction
» Hands On Exercises
» DoDAF Schema Starter Kit Included
» MS-Visio Stencils
» MS-Excel Templates
» MS-Word Templates

» Search scripts/utilities

» User Cookbooks

» Tailorable to customer wants

43
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I'M |||

Teamcenter SE is a capable and competitive SE tool
Easy import of DoODAF artifacts

Constructs allow for manipulation of requirements
and architecture

Many DoDAF compliant tables, data dictionaries, and

diagrams can be directly exported from Teamcenter
SE

Designers can do most of the creative system design
graphically while TcSE automates much of the
product generation

44
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