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* Automatic Report Generation

Simulation

@ Various types of reports (RTF, HTML, ASCIL,CSV) are generated from dstabase

System Description Document
Tabie of Conents
Primasy SystemiComponent Description 1
Originating Roquiremants 2
Design Constraints &
Performance Objectives 7
tssues & Decisions 8
Risks. 11
Functional Behavior Modals. 1”
Htom Dictionary 19
Hesources 20
Components 21
COREsim automatically generates the simulation e i Tacessiy sk ) o8
model from the system functional model!
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Enables Web-Based Communicatioﬁ

Customized Report Generation

R

© Can generate engineering database home page

@ Can make organization specific report template
© Can browse graphic and database through Web

© Tables and Figures are included
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Application Area

. @ Systems Engineering

. @ Business Process Reengineering
@ Project Management

g - Can be linked with MS Project

0 Validation and Verification

| @ Knowledge Management

| 0 C4ISR <Gmmmm
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Background: Why An Architecture

, Framework?
Military i are F hi es that
p their contrit a with respect
to overali military operations

, Services Agencics
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However, significant differences in content and formats inhibit

the ability to or pare ar descriptions
Di and latabi hite p tead to

le, and
capabilities in the field
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The CAISR Architecture Framework was .
Defined to Resolve the Problem ;

Definition of C41SR: Command, Control, Communication,
Computers, Intelligence, Surveillance, and Reconnaissance.

In 1998, DoD mandated the use of the C4ISR Architecture
Framework for use on all ongoing and future architectures.

CJISR provides a common basis for comparison of architectures.
CHISR products:
~ Provide the means for determining interoperability.
- Contribute to the development of the Operational
Requirements Document (ORD).
- Provide information exchange requirements (IERs) for system
development,

.

AT cerneati ®Zer.

The Three Perspectives of the C4ISR
hitecture Framework

*  Provides ditection on how to
desaribe architectures:
Delines & set of three
perspectives: Operationel,
System, snd Technical: and
Defines output preduats
intended to provide a commos
basis for the comparison and
evaluation of erchitectures.

‘the CAISR Architecture Framework:

n

Technical
View

Aden¥hiad 1o Sataty
IetormasonExshange
Lavels aad Otbor
Operataral Reguitsmants

Teennical Gritarie Governing

_Retarence: CAISR Archtecture Framewerk, Version 2.0
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The Specified C4ISR Architecture Products

AV-1 Overview end Summsry informsation

AV Integroted Dictonsry Note:
OV-1  Mighduvel Operationat Concept Graphic
ove G fiods & Dszer + Blus Indlcates Essential

V-3 Opsrations! informstion Exchange iMatrix producls

OV4  Command Relationships Chart

OV.E  Activity Model

OV-6C Operationa) Event/Trace Deacription

SV<1  System Interiace Descriplion

SV-2  Syatams Communication Description

SV-3  Systsms Matrix

§V-4  System Functionality Description

SV-5  Operational Astivity to System Function
Traceability Matrix

SV-6  System Information Exchange Matrix

8V.7  Syatem Performance Parameters Matrix

SV.8  System Evolution Description

SV System Technology Forscast

SV-10  System Activity Sequonce & Timing

TV-1 Technical Rrohitsthure Profile

TV.2  Standards Technology Forecast

« Ali other products are
considered Supporting

© . ST Ceatdsmin o Ler
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C4ISR Architecture Products and CORE

C4ISR Architecture Products Product CORE Equivaient

4235 Esmeral Framework Products : X

4291 Overacw #nd Summary Inormation . A Section 1 ol ADD

4242 inegrated Distionary Av-2 ADD Report

4213 Hghlew Operatonal Congept Graphic av-s External Graphee

4214 Opemtionsi Node Connectinty Deacrption ov-z Physice: Block Disgram for Operational Element

4215 Operatonst Information Exchange Matre ova OV Fepodt scrpt

421@  System intertace Dexcrption vt Physical Biock Disgram for System/Component

5217 Techoicsl Arcthiecture Profe ™ avg TV Repont sengt |

422 Supporkng Framewark Products

4221 Commond Pelsnpans G ova [ ——

*222  Aciny Mode! ov-s OEFC & FFBD. EFFBD

4223 Opemstional Actewty Sequence snd Timing Descrptions. OV-Ga, €66  CORE sim outpa products.

4224  Logosl Data Model ov-7 Externst Graphc

4225 " Systems Communcations Desenpton | svi2 Physicat Block Disgram

4228  Systema’ Matmx SV-3 Repor acrpt RAwe)

4227  Systems Funclionaity Descripion SVA £EFRD, Function Hierarchy, FRBD, IDEFQ, N

4228  Operalional Acinety 10 System Function Traceabdty Matex  SV-5 Ganenc Tabie

4228 System inftrmetion Exchange Matrs . sve flepon scrpt futire)

42210  System Pedormance Pammelen Matrx sv-7 FRepon scret future)

42231 System Evoluten Descrigtion sve Extemal Graphic

82212 System Technology Forecast sv-8 Repont 1ot future)

42213 Syslem Acteity Sequence and Timing Descriptions 5V-10a, 105, 10c COREim cutput products

42232 Phynical Data Mode! Svay Feport serpt future)

42215  Standands Technology Forecast ™vE v TV-2 Flepot senpt
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System Engineering as a Solution |

s

@ Apply systems engineering principles, processes, and
comprehensive tools to C4ISR.
« Capture the systems, operations, and design elements in 2 common
data repository;
« Unify products with 2 strong systems engineering proces:
» Incorporate simulation to evaluate, validate, and compare
architecture capabilities.
¢ Expand the systems engineering environment to combine C4ISR
and system engineering.
* Extend the underlying systems engineering design language to!
« Support development and specification of the specialized CHISR
architecture-specific productst and
» Hormonize C4ISR and Systems Engineering views and processes.
& Exploit proven system engineering practices 1o develop systems
and architectures.
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An Integrated System Engineering and C4ISR
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Problems

.

C4ISR provides no gui on igning or impl ing a specific ar
— Comparing products developed by various teams is difficult.
- Performing “engineering by viewgraph” is inadequate.

Teams develop independent products and views!
-~ Not reslly independent.
~ Generated without regard to {lowing requirements to downstream activities,
- Impose additional data and semantic interfaces.

C4ISR views are outside the mainstream of established processes.
- Views must be dte with the design process.
— Sysiem development affects the architecture as refinement occurs.

« The need to multiple, related views i a
management system.
|t $Eer
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trace to physical comsonents
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Integrating the Repository and View
Generators Provides Consistency

Requirements Views

Functiona! Views

TEIRRERAT

P

Activity Timelines.




Producing C4ISR Products Automatically
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Integrated Repository Approach for C4ISR has
Benef:ts Across the Development Cycle

drawings C: kslen! views
Static diagrams, behavioe’
Data storage Inked repository
Stoted drawings ynamke view

Ad hoc process tesuns)
Manual changs propagation across ail
affected products {by the systems
anginesy)

process [T
Aulomalic chango propagation across
all current and fulure products (by the

Etfects of using the integrated repoulwry, asystems
i 4 vs. an indep Bd

PP hoe

CAISR approach

T Consdontia

Applying CORE to C4ISR

o Nlethodology Has Been Used Successfully Since
early 1970°s
* Provides:
~ Integrated Repository (1o support CADN)
- Rigorous/Extensible Database Schema
— Tailorable System Engincering Methodology
- Views Automatically Generated from the Repository
Integrated and Consistent Views
Executable Models
Easy to Understand Graphical Notation

1
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Developing the Products Using
An Orderly Process

Hightevat Oparations Ceacept Qraphic
Operational Node Connactivity Description
Operstionnl tnformstion Exchange Matdx

Congept

Stendards Teennology Forvest
Fo8/S08 Evolution

==} 2nd Order Analysis.
Stntic Interoperatity

———} 31d Order Analysia

yremic
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Architecturea Provids the Framework for
FoS/80S Systams Enginesting &

mpnnx.uxmm ‘Naval Collsborstive Environmant’, Di, Hany Crisp, 2002
T Coadoatiol

The Integrated Environment Resolves the Data and Semanﬂé S
[ N Interface Problem Associated with Weaker Methodologies

SR SRR T

Implementation of the integrated C4ISR and System Engineering
processes provide:

6 A repeatable and proven sysiems engineering methadology with over 30 years of
ssful applcation

s for technical. operational, and system architectures

@ A gr ‘1;)h|( al notation to enhance lhe capture and representation necessary for
an architectures

@ Consistent C4ISR products produced directly from the data repository

o Executable models {simulation} for behavioral and performance analysis

o Support for the product life cycle

Juation of

The sysiem enginesring environment is a powerful, yet fiexible tool supparting the latest standards as well
as providing a common rtpomory in which to store, analyze, and produce enguneunng informationina

i ol systems enginoering to C4ISR is 8 decision
for the defining, specil and i systems. 1 one wants to take the effort from
concept to operatons, then C4ISR via xystnm enginesting is unquestionably the answer,

4T Contaontid

CORE/C4ISR Benefits

Supports the Complete System Engineering Process
Integrated System Data Repository

Consistency Guaranteed Between Views

Views Tailored for Domain Experts

Views Generated Directly from the Repository
Simulations Facilitate Achieving Best Solution

Tools and Process Easily Modified as Standards
Evolve

e 00 0 0 0 0
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e COREIC4ISR Overview

© C4ISR Products Provide a Common Basis for Comparison
of Architectures.

¢ CORE Exploits Proven System Engineering Practices to
Develop Systems and Architectures,

¢ Products are Outputs of the Development Process Instead
of Manually Generated Charts.

© CORE Candidate Architectures May Be Simulated and
Compared Internally.

Schedule, and Risk.

@ Provides Visibility and Management of Cost, Performance,

L e e °SET .
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