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What is a C4ISR system?

C4ISR

« Most of the C4ISR systems (the commands, control,
communications, computers, intelligence, surveillance and
reconnaissance systems) are huge-grain systems.

* Five types of a battlefield object are
— military people,
— weapon systems,
— navigation systems,
— platform sensors, and
— communication links.

 C4ISR system architecture
— Description
— Validation
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CA4ISR system architecture
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Formalization

 |nformal architecture
— Defense business architecture

« Formal architecture
— C4ISR system architecture
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Architecture definition

* Architecture (IEEE STD 1472)

— Is the fundamental organization of a system embodied in its
components, their relationships to each other, and to the
environment and principles guiding its design and evolution.

« Architecture configuration

« Architecture evolution
— Version control and configuration management (VCCM)
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Architecture life cycle

« System development life cycle (SDLC)
— System analysis (SA)
— System design (SD)
— Coding
— Testing
— Maintenance

 Information technology (IT)
— Hardware
— Software
— Database
— Network
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Architecture evolution model

* Richard Nolan’s four-stage model/theory/hypothesis of
Information system management (Hardware and software)
— Initiation, expansion, formalization or control, and maturity

* Richard Nolan’s six-stage model/theory/hypothesis of
Information system management (Database)
— Initiation, contagion, control, integration, data administration, and

maturity

* Nolan’s 3 S model model/theory/hypothesis of information
system management (Network)
— 1960-1980: Data processing era, DP era
— 1980-1995: Micro era
— 1990- :Network era
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Fundamental structure of architecture

 Tree structure
« Stack structure
* Disk structure
e Set structure
e List structure
* Rule structure
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Tree structure

e
* Atree structure e

build by the s
C4ISR system of o
the army digital BEE

: PrRIEY Rk
brigade for tanks — oA
ARHEE
37A
T GPSfig LAt ik
PDA
< 547 GPRSF 51y
WiFi
PRS(2.5G)&3G
H97i
o | ISPf

WIiMAX

Gateway

BTA| B A
GIRE i
SREEL 8 Zigbee [fiH

C4ISR Research Center
Takming University of Science and T echnology




Stack structure
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Disk structure

A disk structure
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Set structure
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List structure

« A list structure
build by C4ISR
system battlefield
objects of the
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Ruls structure
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Defense business architecture

* Requirement theory
« QOrganizational theory
« Systematic theory
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Requirement theory

* Reqguirements Definition

# o = To-be = Kl = 1%
(Future Situation ) (Vision) (Goal)

A

(Requirijﬁ o ?‘Eéﬁ - %5, — f—?gﬁj

ents)(Elicitation) (Advertisement)

FOk = As-is
( Current Situation )

C4ISR Research Center
Takming University of Science and T echnology




Reqguirement theory

* Requirements evolution from 1 to 3

IM — Information Model

BM — Business Model
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Organizational theory

« The Anthony’s business organization hierarchical graph
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Systematic theory

 An agchitecture graph of the business information system
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Formalization of C4I1SR system architecture

« Business system planning (BSP): IBM
— Job Planning
— Requirements Evaluation
— Environment Evaluation
— System Architecture
— Implementation Strategy and Plan

« Structured Method and Object-oriented
« DoDAF V1.5 (2007, 4)

= Ak IR PRI AR IR AR IR H R iy
 DoDAF V2.0 (2009, 5)
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C4ISR system architecture

Organization architecture
— Business process reengineering (BPR)

Mission objective architecture
— Critical success factor (CSF)
— Priority of CSFs

Technology architecture
— Hardware, software, database, and network

System architecture
— CA4ISR system
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C4ISR system evolution graph

« Evolution process
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Conclusion

 DoDAF

Structured Tools
Object-oriented Tool

Integrated Computer-Aided Manufacturing DEFinition Tools, ICAM
DEFinition Tools

Entity Relationship Diagrams, ER Diagrams
Hierarchical Trees

Tables

Matrixes

Texts

Graphics

« Sparx Systems Enterprise Architect (EA)
* IBM Telelogic System Architect (SA)
« IBM Telelogic Rhapsody
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More information and articles on C4ISR at:
http://c4isr.takming.edu.tw

Thank You

harn@takming.edu.tw
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