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OVERVIEW
• DISCUSS ANTS COLONY AS AN EXAMPLE OF AN IDEAL 

NET-CENTRIC VALUE SYSTEM
• MAKE AN ANALOGY BETWEEN ANTS ADAPTIVE 

ECOSYSTEM AND DOD NET-CENTRIC WARFARE (NCW)
• DISCUSS THE ISSUES WITH DOD TRANSFORMATION OF 

CURRENT SYSTEMS-OF-SYSTEMS (SOS) TO NCW
• DISCUSS DODAF AND ITS ISSUES FOR C4ISR DESIGN
• DISCUSS PORTER’S VALUE SYSTEMS, AXIOMATIC 

THEORY, SERVICE-ORIENTED ARCHITECTURE (SOA)
• DISCUSS THE DESIGN OF A GENERIC C4ISR MODEL
• DISCUSS SUMMARY AND FUTURE POTENTIAL 

CAPABILITIES OF THE GENERIC C4ISR DESIGN MODEL
• QUESTIONS



 

COMMAND (BUSINESS GOAL OR MISSION) and CONTROL (GAME 
PLAN) FOR ANTS COLONY
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NET-CENTRIC WARFARE CONCEPT IS GREAT, BUT MAJOR 
ISSUES EXIST:

• MANY DOD STOVE-PIPED SYSTEMS-OF-SYSTEMS EXIST 
WHICH ARE INTEROPERABLE, E.G., according to 
Strassmann [Anthes November 27 2006], DOD currently has 
3,700 systems (excluding intelligence and war-fighting systems), 
including 174 supporting human resources in the U.S. Navy 
alone. Strassmann points out that most of those systems were 
built one at a time and most have their own communications and 
access methods, interfaces, data definitions and so on.  Thus, 
integrating these separate systems is an enormous challenge.  

• More importantly, these disparate systems are potential sources 
of cyber attacks – 3,700 points of vulnerability [Anthes 
November 27 2006]. 

• SOLUTION – USE DODAF TO INTEGRATE THEM! BUT 
DODAF ALSO HAS SOME ISSUES. LET US FIRST DISCUSS 
AN OVERVIEW OF DODAF, PORTER’S GENERIC VALUE 
SYSTEM MODEL, AXIOMATIC DESIGN OF SYSTEM, 
SYSTEMS-OF-SYSTEMS OR A PRODUCT, SERVICE-
ORIENTED ARCHITECTURE BEFORE DODAF ISSUES.









LEAF OPERATIONAL ACTIVITY MODELS (OV-5S) GUIDED BY GLOBAL OPERATIONS
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SOA = INTEROPERABILITY + AGILITY (FOR DESIGN OF ANY 
INTEGRATED VALUE SYSTEMS) WITH GOVERNANCE TO 
ELIMINATE STOVE-PIPED SYSTEMS-OF-SYSTEMS (SOS)
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…. BASIC DESIGN EQUATION
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Figure below shows can and bottle opener.  This device satisfies two 
objectives or functional requirements (FRs). The FRs are fulfilled by the 
following physical solutions or design parameters (DPs):  

Goal 1 (FR1): Open cans;  DP1: Can Opener 

Goal 2 (FR2): Opens bottles; DP2: Bottle Opener  

If the requirements are not to perform these two functions simultaneously, 
then this physically integrated device satisfies two independent goals or 
functional requirements (FRs).  Otherwise coupling occurs if both goals must 
be concurrently met with the same device.  We can use COROLLARY 1 
(please see Slide 20) to redesign the device to eliminate coupling, while 
fulfilling both FRs simultaneously, with both DPs.



Among the corollaries and theorems derived from AXIOM 1 and AXIOM 2, the 
following four corollaries and a theorem, are essential for designing C4ISR, 
namely [Suh 1990; Suh 2001]:

Corollary 1: Decoupling of Coupled Design: Decouple or separate parts or 
aspects of a solution if FRs are coupled or become interdependent in the 
proposed designs. 

Corollary 2: Minimization of FRs: Minimize the number of functional 
requirements and constraints. Strive for maximum simplicity in overall design or 
the utmost simplicity in physical and functional characteristics.

Corollary 3: Integration of Physical Parts: Integrate design features into a single 
physical process, device, or system when FRs can be independently satisfied in 
the proposed solution.

Corollary 4: Use of Standardization: Use standardized or interchangeable parts if 
the use of these parts is consistent with the FRs and constraints.

THEOREM M2 (Large System with Several Subunits) When a large (e.g., 
organization) consists of several subunits, each unit must satisfy independent 
subsets of FRs so as to eliminate the possibility of creating a resource-intensive 
system or a coupled design for the entire system.
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Generalized equation for creating a module-diagram, 
which shows the design structure of the SOS such as 
C4ISR SOS.   



DODAF BASIC ISSUE: FOR EACH NEW DOD MISSION (GLOBAL FRs) WITH DIFFERENT 
MISSION THREADS (OV-5S) --OPERATIONAL ACTIVITY MODELS (EDGE FRs) --WE 
MUST CREATE A NEW OV-1. OTHERWISE, THE NEW OV-5 WILL NO LONGER SUPPORT 
THE OLD OV-1. THAT IS, COUPLING WILL OCCUR BETWEEN THE NEW OV-5 AND THE 
OLD OV-1.

BUT SOA SAYS THAT WE SHOULD USE THE SAME SERVICE-BASED VALUE SYSTEM 
(OV-1– SLIDE 13 OR 24) FOR EVERY NEW OV-5. WE JUST ONLY ENSURE THAT 
COROLLARY 4 IS NOT VIOLATED!



CREATING THE SOA-BASED RE-CONFIGURABLE C4ISR



LEAF OPERATIONAL ACTIVITY MODELS (OV-5s) GUIDED BY GLOBAL OPERATIONS













CREATING THE SOA-BASED RE-CONFIGURABLE C4ISR
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SUMMARY AND FUTURE POTENTIAL CAPABILITIES



QUESTIONS???
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