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Background: What is the Problem?

Why is An Architecture Framework Needed?

Organizations are developing major systems that
need to interface and interact

Serwces Agencies
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llll IR AR
Differences in content and formats inhibit comparison of
architectures

\ﬁ - Q/

Disparate and unrelatable architecture products lead to
non-integrated, non-interoperable, and non-cost effective
capabilities in the field

Reprinted from “C4ISR INCOSE Tutorial”, A.H. Levis and L.W.Wagenhals, March 2001
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Evolution DoDAF

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 200/ 2008 20097

DoDAF v. 1.5
Clinger- “Final Drafts” (SOA ,:'_\_‘_\/v
Cohen DODAF v. 1.0
DoDAF v. 2.0
C4I1SR AF v. 2.0 KA

Improvements I/A\/""\ DoDAF v. 1.0

Draft DoDAF v. 2.1
Object-oriented methodology

OSD Memo

Mandatory use

C4ISRAF v. 1.0

New Standard
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% Motivations for DoDAF

Architectures required by law (Clinger-Cohen,
etc.)

Structured, repeatable method for investments
and investment alternatives

Influence and guide organizational change

Create New Systems (i.e., define System
Requirements)

Deploy (plan for) new technologies
— EX., Net-Centric Warfare
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Typical DoDAF Taxonomy

OV-1  High-level Operational Concept Graphic
OV-2  Operational Node Connectivity Description
OV-3  Operational Information Exchange Matrix

Operational Concept . — OV-4  Command Relationships Chart
JL <P - DRM: DeS|gn_ Refere_:nce_Mlssmn OV-5  Activity Model
OV 1 — OpSit: Operational Situation OV-6C Operational Event/Trace Description
' TTP: Tactics, Techniques, Procedures SV-1  System Interface Description
OV_-_4 EOV 5 . FoS: Family of Systems gx-g gystems ::/lomlmunication Description
T - 0 - ystems Matrix
Seish SRR SV-4  System Functionality Description

SV-5  Operational Activity to System Function

Functlonal Mapplng Traceability Matrix
—— : SV-6  System Information Exchange Matrix

S_V-3 — - éztngtzgﬁ;ﬁnaly&s' SV-7  System Performance Parameters Matrix
: Yy SV-8  System Evolution Description
- SV‘ o — SV-9  System Technology Forecast
S*/—S SV-10 System Activity Sequence & Timing
. TV-1  Technical Architecture Profile

TV-2 Standards Technology Forecast

Interface 'V'apping FoS/SoS Evolution
E— — ‘| 2nd Order Analysis: | —r—
-OV-2 SVv-1 TV—1 Static Interoperability P;QUS”V-8

—| e | = T

“OV-3 SV SV-6

Note: There are dependencies between the

Architecture products that are not shown in Architecture Performance
the System Engineering flow. Many of the and Behavior
products are developed concurrently. T —
OV—6C
Architectures Provide the Framework for FoS/SoS e SV—7 Tr——s .
. . . N Executable | 3rd Order Analysis:
Systems Engineering & Acquisition SV—lO Model Dynamic Interoperability

Ref: “Naval Collaborative Environment”, Dr. Harry Crisp, 2002
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Integrated Architectures — Defined

 Architecture data elements uniguely defined and
consistently used

« Accomplished through the mapping of
standardized terms, definitions, and relations
— Objects used in more than one view are identical

— Objects linked between views are linked within an
underlying data base.

« Common points of reference linking different
views of the architecture

 Examples
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% View Creation Not Complete System

Architecture

 No Requirements

* Need for integration with other SE related
activities — (Test Planning)

* Representations of Traceability lacking
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% Review of MBSE

 Model-driven approach to capture and
Integrate:
— Requirements Development
— Logical Analysis
— Design Solution
— Implementation
— Integration
— Verification
— Validation

« System Specification is the model, Model
IS the System Specification
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Example MBSE Taxonomy

: : Behavior Domain
Source Requirements Domain ehavior Joma

reduest yf ot and Format
Originating requirements \.

R trace to behavior

1

> i
[incorporates lincorporates — Provide Product To
[OR24 [OR27

Continuous [P Wanitor and

Operation AS5eSS
[Originaingm [Grginaingm <
. inventory
fraces to causes lincorporates AN9
] [RT ] [OR272 -
‘AoceptAnd Stafing Per #ssess Sell
Format Requ Shift Performance
[ Function | | [originating®. 12

Defciencies Report
Deficienties And
Recommendations

11

L Evaluate Products
vs. Request

System

DeSI_gn Behavior is allocated to
Reposﬂory physical components

Physical Architecture Domajn

OPS Enclave

verified by

v V&V Domain

External Net
Cache

] . 5 2 —
1 2 £
MIPS i =] 15 2 Ascounting
H = = Depariment
o 2 B
| & g
1 Threat Arrives EI R ER 2 | oramaskbone]
2 Wait . - - . = Baseband

Router

e " ' verified by

[ s cient
- 100 MB Feed Genli

5 Track Threat =) N O e 0] <} Muliplerer

& Discriminate Threat ] B B e ] AR

7 RequestInterceplor Assignment 1 1 1 1] 1 < z

8 Assign ntercaptors 0 C0 (@ (B0 Vv I’Ifled b o 5 2 ]

———— O e = e y ] £ E evotent

10 Peform ntercept [ 0T 0 0 0 [ <} | = g E

11 Gheck nterceptor Load I I Y o A B A . 8

XI5 Host
Server

Apps Server

12 Reload Interceptors ] (]
Satellite Feed
»

Originating requirements
trace to physical components

A,
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Example MBSE taxonomy (cont.)

ggglrjcrﬁents Primary Concurrent Engineering Activities At Each Layer
Originating Behavior Synthesis/ Design
:> Requirements Analysis Architecture V&V
: Analysis
== =B = |=>Llayerl

Top-level ﬁ — (Draft 1)

Reqts. System Design Repository Specification & Report Generation
ﬁ Iterate as required O When layer completed

” : Behavior Synthesis/ Design
Initial Requirements for Analysis Architecture V&V

this layer are embodied

in the modt_el passed Layer 2
from the prior layer =g @ :>
i =1 (Draft 2)

Next-level
Reqts. System Design Repository Specification & Report Generation
[ ]
ﬁ Iterate as required Q When layer completed :
Behavior Synthesis/ Design
Initial Requi ts f i i
oo mwostcs | Analysis Arcitecture VeV W
ifn the r:nod<_al plassed y
rom the prior layer e P => c
Noxt | =00 = (SFlnaI
ext-leve ecs.
Reqts. System Design Repository Specification & Report Generation P )

« Must complete a layer before moving to the next layer (completeness)
« Cannot iterate back more than one layer (convergence)
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MBSE and Integrated
Architecture Common Traits

P —
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% DoDAF Integrated Data Layer

Architecture Framework Structure

Presentation Layer

Products Views

Data Layer

Synchronized

Architecture Data Elements

Hirda 1 L Ll
‘ |m]—u‘1mw|

-
SyWLERa Hodes

[DoDAF 1.5] 13 © 1995-2006 Vitech Corporation. All rights reserved. 071015



MBSE Integrated Data Layer

Requirements Behavioral Architecture

Management Analysis Synthesis Verification

Source
Material

Design
rj—?:—'—\ Specifications

Integrated, Consistent Analysis: Complete Specifications, Project Documentation,
Queries & Models
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Integrated DoDAF Data Model

Operational

Architecture
Domain

System

Architecture
Domain

Architecture

composed of composed of

Ii implemented by

d Opilrg\ggnal Component )
built from I built from
connectedto  2chieves Interface {oins &
/thru . joins thru
performs Icomprlsed of connected
imel ted b to /thru
NeedLine mpergente y) Link
Guidance exhibits hibits ~ performs
Lides includes Exchange transfers I transfers Exchange
9 Characteristic Characteristic
Selected hi
Classes exhibits I /Xhibits
Operational implemented b
d Information 51 Item decomposed by
decomposed by inputs /
inputs / I outputs /
outputs /

Operational
Activity

C

decomposed by

triggered by v

triggered by implemented by

Function

exits by exits by decomposed by

achieves captures / captures /
consumes / consumes /
2 ; LOES | produces Color Code
C Ope_lfgéll?nal achieves Mission Organization 5includes Physical T
includes includes \” Element Element
Functional Requirement
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Systems Engineering Data Model

(partial)

Source
Documents

/ ldocum

[Requirement ] [ Requirement ] [ Requirement ]

(Performance) (Functional) (Constraint)

basis of
-
@8 L- ﬂ specifies [ S ]

Behavior specifies

lallocated t

System/
Components
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Integrated Data Model: Complete Traceability Between the

Operational Architecture and System Engineering Domains

Operational

Architecture
Domain

d Operational
built from B
connected to
/ thru
performs
NeedLine
Guidance exhibits
) includes Exchange
guides Characteristic
Selected drlisis
Classes -
Operational
Information
decomposed by
M
outplis
Operational riggered by
Activity

decomposed by

composed of

Architecture

Ii implemented by

composed of

transfers I

achieves I

Icomprised of

Interface

Link

implemented by)

transfers

implemented by

joins &
joins thru

hibits

Component

System

Architecture
Domain

built from

connected
to / thru

performs

Exchange

Characteristic

exhibits
composed by

Standard

J
includes l

Selected
Classes

Requirement

specifies

tr

inputs /
outputs /

iggered by

achieves

C

Operational

Task

achieves

captures /
consumes /
roduces

Resource

includes

Mission

Organization

)includes

includes

responsible for *

Selected Classes
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captures /
consumes /
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Function

Selected
Classes

decomposed by

Color Code
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Functional Requirement
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DoDAF and MBSE System
Model Overlap - Examples

P —
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Sample Project

Tactical Imagery Gathering

Description: The Tactical Image Management Architecture is
composed of both an operational element and an image
management system which supports the architecture.

The tactical scenario models an army platoon which is
advancing over a hill and requires information about the tactical
environment on the other side of hill. The platoon makes an
image information request which is transferred back to joint
task force. The joint task force has access to an image
management system which checks to see if the information
required is already available in its inventory. If the informeation
is not in the inventory, a tactical UAV, in this casea Predator, is
tasked to collect an image of the otherSide of the hill, send it
back to the image managewent system, and then the requested
tactical informatietT’s communicated to the platoon.

Image
Collectors

Image
Collector
Interface

Customer
Interface

il

Image Management System

Tactical
Customers

OV-1. Scenario 1 Wide Area

g Sunveillanc

=3

Scenario 1: Tactical UAV
Controlled by JTF HQ (OV-1)

~ Tactical
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Architectures

Architecture

composed of

Operational
Architecture

composed of

Systems
Architecture

© 1995-2006 Vitech Corporation. All rights reserved.
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Modeled Relationships

Tactical Image Management asPropertySheet (Tactical Image Management NDIA (DoDAF v1.5)) 'M’
File Edit View Data Tools Help

B&sA|r 7 U4 X R éﬂﬂa,_\

Name: | Tactical Image Management el
Number: | Mod (4 5 ||
Description: The Tactical Image Management Architecture is composed of both an operational element and an image - =

management system which supports the architecture.

s

Ly

=)
—

1

The tactical scenanio models an armv nlatoon which is advancine over a hill and reaquires information about

Purpose: The purpose of this architecture modelis to serve as a sample application of the CORE DoDAF v1.5 schema. =« £
(= v
(= Fial®
il i
Scope: This architecture demonstrates two speaific ideas: - g 4.
E| v
1) How to express capabilities within the operational architecture -
2) How to express services in a svstem architecture Y
Timnm Commame ITn D~ — | i
[E ‘ T Targets &Attributes “
L+ 'ﬂ?chieves Component S.1Image Management System wi ices
assigned to ‘.. OperationalNode IM TACIM Op Scenario Participants
augmented by
categorized b
S documented by
&3 quided by
M_reported by
W
Sort: INumeric by dass LI
RwDA  |LastModified: Friday, August 03, 2007 at 04:12:05 PM P
= —— =
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Architecture Traced to Guidance

Documents

& Joint Vision 2010 asTraceHier (Tactical Image Management NDIA (DoDAF v1.5)) |.EM.|
File View Diagram Tools Help
Heulsl- @7 |0 Al B3 .
i L =
£l ] E
Joint Vision 2010 DE
Document i!i
Guidance =
| nts ~_~ |documents
.3 V.4
Dynamic Changes Conduct of Join...
Guidance Guidance
Strategy nil 3
| o l s I V,
M V.3.5
ITACIM Op Scena... Implications of ...
OperationalNode Guidance
Operational Arch... Strategy
S
V.3.5.2
Emerging Impor...
Guidance
Strategy
Tactical Image ...
Architecture
RwDA Friday, April 08, 2005 at 01:37:12 PM e
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As seen In the produced AV-2

ARCHITECTURE DESCRIPTION DOCUMENT
FOR

Tactical Image Management
Wednesday, October 15,2008 Jomt v 1ston 2010
Includes Subordmate Guidance:

P—— 7.3.5 Implications of Technological Advances
ey " Guides:
S Diass CA D109 OperationalNode: IM TACIM Op Scenario Participants

Prepared By
gl JV.3. rging Importance of Information Superiority

123 Mazin Streat
SpringLake NJ 08736

Description:
Wemust have mformation superiority: the capability to collect, process, and dissemmate an
uninterruptad flow of mformation while exploiting or denyimg an adversary’s ability to do thg4ame.

Strategy

Source Document(s):

Jomt Vision 2010
Included In Highet-I sxs 1danc
3.0 Implications of Technological 2

Guides:
Architecture: Mod Tactical Image Management

JV.4 Conduct of Joint Operations

Source Document(s):
Jomt Vision 2010

Includes Subordmate Guidance:
JV.41 New Operational Concepts

© 1995-2006 Vitech Corporation. All rights reserved.




Architectures - Example

Architecture

com se
d of
Operational Systems
Architecture Architecture

Mod

Tactical Image
Management v2

Architecture
composed of composed of
IM S.1
TACIM Op Image
Scenario Partici... Management Sy...
OperationalNode Component
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Capability — Support External Users

€22
Not Authorized »
Discontinue
C.2.1
IMS i~ validate @
Authorized User [
C.2.3 C.2.4
| Authorized User AcceptSearch |~ Provide search
Request results

(o)

C.2.5
External Users > External
Inventory
Searches
Date: Author:
Thursday, July 26, 2007 Vitech Corporation
Number: Name:
C.2 Support external uses of IMS inventory products
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Support External Users as an OV-5

Support external uses of IMS inventory products
Operational Activity Model (OV-5)

M

e

Valicate
Aanorizec User

€23
Accack Saxrch
Ragues
-
CZ4
Provice search CZ Search ressis o external usel
resds
=3z [
prcn
s | 52 recuest
Imentory | C2USAr aUmOrizalion recuest
Searches
1mage Menagement Calf
Image Menzgemarg Call Image Managemeant Call Image Menages et A el
TAOMOp F ¥

C.2 Support external uses of IMS inventory products IDEF0 Diagram
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Architectures & Domains

Architecture

Operational Architecture Domain

Operational
Context

built from

External
Nodes

built from

Operational
Architecture

© 1995-2006 Vitech Corporation. All rights reserved.

Systems Architecture Domain

Systems
Context

built from

built from

Systems
Architecture

External
Systems
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One View . ..

Hierarchy of Operational Nodes

SOA
Service Oriente...
OperationalNode
Context
|built from Jbuilt from
EC M
External Custo... ITACIM Op Scena...
OperationalNode OperationalNode
External Operational Arch...
|built from |built from |built from |built from built from [built from |built from
SENS EC.2 M. 1 IM.2 IM.3 IM.4 IM.5
Inventory Sear... New Product Cu... JTF Level (Land) Brigade Level Platoon Level Image Manage... TUAV
OperationalNode OperationalNode OperationalNode OperationalNode OperationalNode OperationalNode OperationalNode
Organizational R... Organizational R... Operational Ele... Operational Ele... Operational Ele... Operational Ele... External
Date: Author:
Thursday, July 26, 2007 Vitech Corporation
Number: Name:
Service Oriented Architecture Context
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.. . Relates to the Next . . .

/O of Operational Activities

C.2.2
Not Authorized
Discontinue
c2.User C2l
authorization s vaidate ||
request Authorized User [
C.2.3 C.2.4
C.2.1 AcceptSearch M| Provide search
Request results
Validate
Authorized User —'@9 é@_’
A
C.2.2 C25
External Users External
Inventory
Searches
Discontinue Date: [Author:
Thursday, July 26, 2007 Vitech Corporation
[Number: [Name:
<2 Support external uses of IMS inventory products |
C.2.3
Accept Search
Regquest
C.2.4
c2.Search
Provide search results to
results external user
C.2.5
c2.User
2= aso L Pl
request
q Searches
Date: Author:
Thursday, July 26, 2007 Vitech Corporation
Number: Name:
C.2 Support external uses of IMS inventory products
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.. . Relates to the Next . . .

TACIM Op Scenario Participants
Operational Node Connectivity (OV-2)

-

=

4 M2

s

& Brigace Lavel cical Voice Communications

Operagonsi Semen)
M3
Pratcon Lawe

Operagonsl Elemen

Operagonal Semen

I ol TUAN Communictions

L J
IM.S
TUAV
Séarnsl
ot ArTer
‘Wecnescay, Odober 15, 2009 Tien Tritsch
piumder: Name:
plu TACIM Oo Scanario Particpents

B e



And From Our Integrated

Architecture

0 Project Explorer (Tactical Image Management NDIA (DoDAF v1.5)) EMI
File Edit View Project Data Schema Utilities Diagram Tools Help
& “Allclasses _'_I‘IH ﬁ’@ ’ Bl |a_,.: %_,a o ﬂ"’a‘jlé B & ‘:A; i"fa’-’ e gzE 2
Project X \ Elements bl 1M Cell-JTF Communications ZsrropertySheet
(@ ExchangeCharacteristic (0/16 » IA!I Elements Ll Y Name IIM Cell-JTF Communications )
c‘ Exit (14/14) Brigade-JTF Communications Number;
- ExternalFile (0/7) IM Cell-JTF Communications = :
~@ Function (51/134) IM Cell-TUAV Communications Description: Networked comm unications between the IM-cell and the
...€ Collection Management§¢ | Inventory services joint task force.
& Existi bil 66— New product services
Existing Capability (16/1 Tactical Voice Communications
& Inventory Use (10/10)
3 Legacy Scenarios (3/3) Doc. PUID: I
&3 Predator Scenario (17/17 Title: I
€3 Product Distribution (6/6) —
----- & Subscriptions (10/10) | _ Capadity: | Ell
-€ Guidance (3/9) i Capadity Units: |
-@ Interface (7/7) Delay: I E
-@a Issue (3/3) ]
& Ttem (25/47) Delay Units: |
-E3 Link (15/18) , - .
-@3 Mission (1/1) |3 Rela IEFQWS
¢ Neediine (6/6) L —3tgmented by - ExchangeCharacteristic IM Cell - JTF Exchange
~ categorized by
e ctivity (0/52) connects thru
E]C:l Capabllltles (3/26) €3 connects to
: i@ Existing capability (13 documented b
--@ External searchers (5 ‘
:  i..@ New Product subscrib mented by
: reporte
@ Integrated (26/26) serviced by
- Operationalinformation (0/30 specified by
€2 OperationalNode (10/10) Qtransfers
‘&2 OperationalTask (26/26) ¥
< 1 LLL | ’ Sort: |Numeric ZI
RWDA  |LastModified: Wednesday, June 08, 2007 at 08:27:45 &M y

© 1995-2006 Vitech Corporation. All rights reserved.




... The Resulting OV-3

Tactical Image Management
Operational Information Exchange Matrix (OV-3)

PARTI
Needline Information Operational Information Information Source Information Destination
Exchange Element
Brigade-JTF Brigade - JTF Exchangs | c1.Collactad Information JTF Laval (Land) Brigade Laval
Communications Characteristic Dascription: Packags of Transmit Collected Translate Information into
imaging informationand Information(As-Is) Verbal Commands(As-I)
sugmenting material ratumad to
tha customar.
Accuracy: Meadium
cl.Formattad RFI Brigade Laval JTF Leval (Land)
Deascription: Formatted Raquast Request Latest Information Receive Formatted
for Informationraquasting Jor Location{As-Is) RFI(As-Is)
intellizanca on atargatata
spectitst IoeETon.
/ L —
/ Accuracy: High \
-
IMC:ll-JTF IM Call - JTF Exchanga | ¢l.Tactical Imaga Products Imaga Management Call JTF Laval (Land) N
Communications Charactaristics Dascription: Procassadimaging Provids Curvent Targst Process Tactical
products. Imaging Product{ds-I) Operational Information{As-Is)
Accuracy: Meadium A
¢l Tactical TaskingImaging | JTF Level (Land) W
[ Request Receive Formatted ccept Tasking for Tactical
Dascription: laskmerequestio | A 1(As-1s) Operations{ds-Is)
acquirs imaging intelliganca for
tactical commanders.
Accuracy: High
IMC:all-TUAV cl.TargatImaging TUAV Imags Management Csll
Communications TUAV Ops(4s-Is) Acguire Targst
Imaging{ds-I)
Imags Management Czll
Subscriber(s) for this
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% Architectures & Requirements

Operational Architecture Domain

Operational ‘need’
[read: Capability]

translation
process
» Requirements
translation
process
\ 4

Systems Architecture Domain

Design
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% Capability to Requirement Traceability

Support external uses of IMS inventory produc;s asPropertySheet (Tactical Image Management NDIA (Do.,_I.MJ
File Edit View Data Tools Help
™ - - 7 | | &5 =5 |
S|t 5oL R,
Name: Support external uses of IMS inventory prm 23 @
Number: ; —— L4
A
Description: Allow authorized external [outside the boundary of existing TUAV] customers to query for  » L
existing image products. ;E‘ —
: 154
Doc. PUID: | ri-I”
Title: I rlijr
Duration: l _ Edit
Exit Logic: | Edit [ _ el
i -
Relationships ’ | —Fargets & Attributes ‘ T
decomposes = Requirement MR. 3 Provide Inventory Search Capability
documented by \
exits by
quided by !
|| & implemented by
inputs —
outputs
|| performed by
produces
relates to
C i
fgfffiﬂ EX ~ Sort: |Numeric by dass _:_I
RwWDA  |LastModified: Thursday, July 26, 2007 at 12:32:52 PM 7
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Requirement to Function Traceability

Provide Inventory Search Capability asPropertySheet (Tactical Image Management NDIA (DoDA... . = | e %
File Edit View Data Tools Help
Sy - < L ; | | | =m o | 27
SW|r 70 L-|dF o =|B
Name: | Provide Inventory Search Capability = @
rilumber: | MR.3 L4 &
Description: The system shall provide the capability for non-tactical customers to search existing » 2
product inventory and retrieve existing products. !E' -
| =
'IDoc. PUID: | i
Title: | rlijr
| Type: Functional L] 1
Value: i
LB S I > -
Relationships Targets & Attributes ;
augmentedby | . Function Inv Inventory Search
categorized by
causes
documented by
|| generates
guided by
refined by
Qrefines
reported by
||Qresult of
3 specifies
utilized by
| verified by Sort: |Numeric by dass v
IRWDA  LastModified: Sunday, August 26, 2007 at 09:45:28 PM 7
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Op Activities implemented by

System Functions

. Project Explorer (Tactical Image Management NDIA (DoDAF v1.5)) @M
File Edit View Project Data Schema Utilities Diagram Tools Help
@@EIAﬂclasses _ﬂ\,[,E"?’ TN i y%’ﬂ d‘ﬁf"—‘&l‘j%tﬁ ﬁ’i‘:.’[w[:]--ﬁ]- <
Project X ] Elements X | pport external uses nvento :
-@ ExchangeCharacteristic (0/16 « |All Elements ~|Y Name: Support external uses of IMS inventory products >
-2 Exit (14/14) o —
- ExternalFile (0/7) C.2 Support external uses of IMS il
€3 Function (51/134) C.3 Provide new products to subsc Description: Allow authorized extemal [outside the boundary of exist||
-..€3 Collection Management St TUAV] customers to query for existing image products.
----- €3 Existing Capability (16/16
----- & Inventory Use (10/10)
rrrrr 2 Legacy Scenarios (3/3) Doc. PUID: I
----- Ca Predator Scenario (17/17 Title: |
----- €3 Product Distribution (6/6) -
-3 Subscriptions (10/10) | Duration: I
-@ Guidance (9/9) Exit Logic: |
-@ Interface (7/7) Timeout: I
-Ea Issue (3/3) N
€3 Item (25/47) Execute Decomposition: |true
-@ Link (15/18) = A !
& Mission (1/1) Relationships l Targets & Attributes
-€a Neediine (6/6) & decomposed by » | B Fypetioh IMS. 16 Validate Use
- OperationalActivity (0/52) gggﬂggﬂ::; by Ariea Planned
[=-E3 Capabilities (3/26) - [=]-Function IMS. 17 Authorize User
..... € Existing capability (13 - Status: Planned
..... € External searchers (5 < [=]-Function IMS.21 Get Search Parameters
. ‘@ New Product subscrib . Status: Planned
€3 Integrated (26/26) & performed by &- FLzmct‘on IMS. 22 Perform Inventory Search
(a Operationalnformation (0/30 _ |« [ | > produces . Status: Planned
.fa NnaratinnalNads £10/10) e relates to «Function IMS.23 Return Search Resu
D P Sort: |Numeric >l | reportedby > : Planned
RwDA Last Modified: Thursday, July 26, 2007 at 12:32.52 PM [ Y
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SV-5a Operational Activity to Systems Function

Traceability Matrix

Support external uses of IMS inventory products to
Operational Activity to Systems Function Traceability Matrix (SV-5)

Function Operational Activity

xternal Inventory Seamwhes
Validate Authonzed User

AcceptSearch Request
Provide searchresults

Disconhimie

E

rceprana o Rt

N

Authorize User /} X

ChrecieRreduetinvertory
Check Subscribar Raquasts
Datarmine Sensor Mix
Distributa Naw Product
Existing Subscriptions?

Flv to SurveillancaPosition
Gzt Product FromInvantogy

[\

Gzt Szarch Paramaters X

Gzt Subscription Paramatars
New Product Raceivad

Not Authorized X X
Parform Invantory Search X
Parform Pradator Surveillancs
Prioritiza Raquest
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SE Traceability

OR.1

COLLMGT. txt

Document

System Requir...

[documents |documents
S.1 OR.1
Image Manage... General Requir...
Component Requirement
Systems Archite... Composite
[refined by [refined by refined by [refined by [refined by
OR.1.1 [OR.1.2 ['OrR.1.3 fOR.1.4 fOR.1.5
Accept Requests Retain Inventory Control Multiple... Prioritize Reque... Monitor and Ass...
Requirement Requirement Requirement Requirement Requirement
Functional Functional Functional Functional Composite
|basis of basis of |basis o
IMS. 1 IMS. 1 IMS. 17
Accept and For... Existing: Accept... Authorize User
Function Function Function
performed by
S.1.4
Workstations
Component
Subsystem
Date: Author:

Friday, August 25, 2006

Vitech Corporation

Number:

Name:
OR.1

COLLMGT. txt
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Function Appears in the SSS

SYSTEM SPECIFICATION

FOR THE

IMAGE MANAGEMENT SYSTEM WITH SERVICES

Prepared For:

Tutosial Participants
1441 QuiveraRd
San Diego, CA 92109

Preparad By:
NDIA Prasenter

123 Main Strest
SpringLake NJ 08736

By Aggpeeved by

3.2.1.16.7 Send User Access Rights

This functionresponds with the user's accessnghts.

3.2.1.16.8 Send Unknown User

This function notifies the mterfacing service that the useris unknown.

Mﬁze User

Wﬁah indicate the user is authonized access, so acknowledge the access.

yaN

3.2.1.18 Get Subscription Paramerers

This functionreceives user inputs for a subscnption to new products.
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Function As Part Of SV-4

Perform Collection Management
Systems/Services Functionality Description (SV-4)

— ==

=f= : _

IMS.18 IMS.19 IMS.20

sherrint Register Return
gz Information Status

IMS Perform Collection Management *hanced FFBD

Authorize User

IMS.21 IMS.22 IMS.23

—ﬂ'. Get Search M Perform —M™ Return Search
Paramaters Inventory Search Results

AN

IMS.24

% Not Authorized

Date: ooLAuthO'.
Wednesday, October 15, 2 Tim Tritsch
Number: Name:

IMS Pecform Collaction Manzcemand

Management Enhanced FFBD

© 1995-2006 Vitech Corporation. All rights reserved.




Inside the Data Model

. Pro_;ecﬁgplorer {Tacticz :

File  Edit View Project Data Schema Utilities Diagram Tools Help

— }7-3 | e ir-__ = | = = | - —= | = | r:;’— |

& 10 B3 ||al Classes sllBm@EE 5| 7 o o XD % 88 & ||l 2

Project X | Elements X \ uthorize User asPropertySheet
“ & Document (11/16) - lAll Elements E] Y Name: IAuthonze User -
@ DocumentFormat (10/10)  [1MS.6 Process Sensor Data . Number: [mms.17 |_|
@ DomainSet (2/2) IMS. 7 Put Product in Inventory
[#-(a ExchangeCharacteristic {i IMS.8 Fly to Surveillance Positic Description: Supplied credentials indicate the useris -
LG Exit (14/14) ~— {IMS.8 Perform Predator Survei authorized access, so acknowledge the access.  [£|
£ s IMS. 10 Get Product From Inver -
: et IMS. 11 Provide Product to Usel -
-]+ @ Function (51/134) IMS. 12 New Product Received
e i Ggeme IMS. 13 Check Subscriber Requi Doc. PUID: |
Pk €3 Existing Capability (1¢ | |/IMS. 14 Existing Subscriptions? -
Pl 9 Capabiity (1 | |1\ ¢ Distribute New Product Tt |
- @ Inventory Use (10/101= {1y 16 validate User 19 v :
e @ Legacy Scenarios (3/ | [IMs. 16. 1 Request & Receive U] | Duration: I Edit |
e € Predator Scenario (13| | |IMS. 16.2 Receive User Access — ‘ :
. @ Product Distribution (| img 16.3 Access Allowed Re':‘::"s*"ps L e AR |
. - Subscriptions (10/10) m_!&-ﬁ-bla-ém\nb vy ~ Q& Item_authorized user >
B2 —[IMS. 16. 5 Discontinue User =] : 7
a Guidance (9/9) < IMS. 17 Authorize User ::;Iﬁ;"ents .... Qe TIpesEd
@ Interface (7/7) = j = outputs
.- Issue (3/3) IMS. 19 Register S'L;bscripb'on Ir performed by
L oa IMS. 20 Return Subscription Stz produces
+-Q It 25/4
ik & L_e"(“ (15 /1 87) IMS.21 Get Search Parameters relates to
" 2 '( /18) IMS. 22 Perform Inventory Sea Qireported by b
@ Mission (1/1) IMS. 23 Return Search Results result of
@ Neediine (6/6) IMS. 24 Not Authorized i
[+ OperationalActivity (0/52 1S Intggrgtec! Services Root  '—
EE . : 1S. 1 Distribution Service Root
- Operationallnformation ((  ,o'> Inventory Access Service
~~@ OperationalNode (10/10) 1S.3 Subscription Service Root ~ —
@ OperationalTask (26/26) _ | « | m_ 8 ~ Sort: [Numeric by dass =]
P Meemmiention (0I5  p— =

oy f P b Sort: [Numeric <] B properties | "B R | & Herarchy | ofJe FreD | offe £Fen | B 2| TRd meF < | |

RwDA  |LastModified: Monday, October 20, 2008 at 03:37:34 AM i 4
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N2 Diagram Provides a Snapshot of

System 1/O

user authorized subscription

authorization

user details

Validate User

NS~

Authorize User

N
T IMS. 18
Get Subscription
Parameters
IMS, 19
Register
Subscription
Information
IMS. 20
Return subscription
Subscription confirmation
Status
Date: Author:
Monday, June 25, 2007 Vitech Corporation
Number: Name:
15.3 Subscription Service Root
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% Functional Allocation to System Components

Reveals Required Connectivity

Image Management System with Services
Systems/Services Communications Diagram (SV-2)

S12
- Ansly=ts
Human
5 S11
= Command Link
z Predator Link ~|2Q-1 Predstor System
Z Sen=or Product Link
e ] Syt
S st
S.13 s14 (3%
Product Defivery Link
Command Canter ! Sivevet Workstations 3 Tactical Customars
Regquest Unk
Subsystem yzlem Edernal Systam
‘ 1S User Validation (Search)
IMS | Search Service Unk &  Semch Senvics Edanal Search Services
= l
S18 C3
5 B Diztridtion Servics M Edtarnal Cusiomars
Service Edternal Systam
h s17 I
Subecrigtion Service L Edarnal Subscrighion Services
u o Setncriion Sunice




System Interoperability Also Used In

Interface Requirement Specifications

INTERFACE REQUIREMENTS SPECIFICATION
FOR THE
NEW PRODUCTS /IMS INTERFACE

Preparad For:

Tutorizl Participants
1441 QuiveraRd
San Diego, CA 92109

DPreparad By:
NDIA Prasenter

123 Main Strest
SpringLaks NJ 08736

Wednesday, October 15, 2008

ubscripfion Service itions

not am\

,*,l
— Name and Description Source / Destination Characteris?nN
authorized user Source: Subscription Service | Accuracy: High
_User authorized status. Destination: Command Center /
/

User is not authorized.

Source: Subscription Service

Destination: Command Center

subscription confirmation

Source: Subscription Service

Subscriptiondetails returned | Destination: Command Center
forverification.
subscription details Source:
Subscription request details Destination:
provided.
user authorization Source:
User authorization status. Destination:
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SV-3 Systems-Systems Matrix

+
i
[
L
5
g a
o ] - kT
& 7 . 3 “ g
k=] .
O g = g g ki
o X ] = k= L]
2 E 8 g i 7
E 2 = = & #
o = st et =
[ ] 0w o 5= [ 2
Analysts
Command Center
Ground Control Station (GCF)
Predator Crewr
Predator Wehicle X
W otk Stations

Tactical Customers
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Test Planning In

3.2.1 Accept Request Test
a) SCHEDULE:

Estimated Duration Start Date End Date

b) TEST CONFIGURATION:

The Accept Request configuration consists of one ormore tactical customers conng

o and entering new product requests.

=]

Test Equipment Description

A reference component used to incorporat
and a system under one physical represent

System Context

c¢) TEST TEAM:
d) TEST PROCEDURES:
1. TP.Accept Request Test steps are documented here:
1. View active job log
a. Document existing IMS jobs in progress
2. Enter new product request
3. Ensure product request is entered into IMS
3.1 View active job log

3.2 Document new IMS job hasbeen entered into active list

TEST AND EVALUATION PLAN
FOR THE

IMAGE MANAGEMENT SYSTEM WITH SERVICES

Prepased For
Tutosial Participants
1441 Quiverz Rd
San Diegn, CA 92109
Prapared By
NDIA Presenter

123 Main Street
SpringLake NJ 08736

Auhonsonsd by Appevel by

MS. 1

IAccept and Format Request

Function

\verified by

e D

M. 3

Accept and Format

VerificationRequirement

[fulfiled by

[fuifiled by

Accept Request Test

Format Request Test

VerificationEvent

VerificationEvent

lemploys

employs

TC.Accept Request

TP.Accept Request

TestConfiguration

TestProcedure

Date:

Sunday, October 18, 2008

Author:
Vitech Corporation

Number:

IMS. 1
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Architecture Executeability:

Operational and System Level

imeline Elements for “Context Function - Level 2" {Default)
File Results Options Help
= =
Execution Hierarchy
= 125 |
1 Parallel
1.1 Branch User
@ 1.1.1 Parallel
1.1.1.1 Branch coptbreancu
&[T 11111 €11 Make Information Regquest
11.1.2 Branch ()
&M 1.1.1.21 C1.2 Receive Estimated Schedule
1.1.1.3 Branch I--.m

L@ [T 111,31 ©1.3 Accept Products

1
Simulator for “TestScenario2"” (Old ATC -0 x
----- & 1.2 Branch System ( ) =lol x|

S 12114 tAnd E iR + File Edit “ew Contral Tools Help

2 ceept And Format Regues

[N 1.2.2 2 Check Product Inventory Baul»»r|o@d v|

-4 1.2.3 ExitFrom 2 Check Praduct Inventory - Seale Control Time ~ Result Detail

- 1.2.31 Branch In Inventory INUrmaI vl

@ 1.2.3.2 Branch Mot In Inventory

From [IRRINN 7o [N
Duratior: [T value: [ER

------ & 1.2.3.21 3 Prioritize Request
------ # 1.2.3.22 4 Determine Collector Mix B Fecompute Order | L . . . m . . am 51
----- #® 1.2.3.2.3 Parallel Resource wn ] -]
@ 1.2.3.2.3.1 Branch . S S ok
@ 1.23.2.3.1.1 § Natify User Of Estirr [MTF3 - B 1 offfe
1.2.3.2.3.2 Branch un . =3
1.2.3.2.3.2.1 6Task Collectors 51,1 Process Sensor Returns _ m
------ & 1.23.24 7 AcceptAnd Format Collector P 5.1.2 Update Track File 1 _ v
------ & 1.2.3.2.5 8 Put Product In Inventory

5.1.3 Update TC Displ.
------ @ [T] 1.2.4 9 Get Praduct From Inventary pdate T Display

1.2.5 Parallel
1.2.5.1 Branch 5.2 Tower Control
@ [T] 1.2.5.1.1 10 Pravide Product To User |53 Land Plane N
1.2.4.2 Branch 5.4 Taxi bo Gate

& [T] 1.2.5.21 11 Evaluate Products vs. Red il—l SyStem behaV|0r dlagram deflnes .
-4 1.2.5.2.2 ExitFrom 11 Evaluate Products ® 22:;:::&ID(4)JPROC(2)JﬁniShJljpara"a archltecture Of SImU|at|0n mOdeI WhICh
F= ol ecomeeaz s e e | AIIOWS US tO @nalyze Behavior, Timelines,

[281.034818,{aux),PROC{D), dequeued, 2,,5.3,"Land Plane","Landing C

b51.,034818,1D(241),PROC(DY, start,2,,5.3,"Land Plane” Resources, Queues’ and FIOWS

ba4,034618, ID(242), PROCID), Finish, 2,,5.3, "Land Plans"

5.1.4 Issue Tower Handoff

[284.,034818,{aux),PROC{0), enabled, 3,,5.4, "Taxi to Gate"

[284.034818,{aux), PROC(D), waitingForResources, 3,,5.4, "Taxi to Gate"

54,0345 18, D243, PROCIO), start, 3,,5.4, "Taxi to Gate” [ |

59,0345 18, ID( 2443, PROCIOY, firish, 3,, 5.4, "Taxi to Gake” -
4 I I 3
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% Integrated Model Benefits

« Synchronization between DoDAF views and
systems Engineering products

« Traceability of Operational Doctrine to System-
level Functional Requirements
— Can be establish through Operational Scenarios
— Supports Operational Testing
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% Discussion

 Implications for CADM (?)

 DoDAF Views lend themselves to analysis, not
system development

« Migration from C4ISR to DoDAF
— Typical modeling techniques limited to computer stuff
— Much discovery work goes straight to software
— Traced from TOGAF?
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% Things to Mention

« TOGAF — The Open Group Architecture
Framework

— TOGAF ADM - Architecture Development Method,

limited to amorphous, distributed computer gunk

« SE principles applicable to all levels of analysis
* Why is the DoD “Chief Information Officer”

C
C

(13

iIctating methods and tools by which we
evelop systems?

nteroperability” issues not limited to “purple”

— Including “disadvantaged” or “tactical edge” users (the

real war fighters)
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The End
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