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Why KBArchitecting®?

Concept 
Development

Systems 
Engineering 
(HW, Comm, 
Security, HSI)

Software 
Engineering

Test & 
IV&V

Installation & 
Deployment Maintenance

Typical 
Program 
Development

1-3 years 5-7 years 10-20 years

From 3-6 years

To 1-3 years

KBArchitecting® BENEFITS

To Shorten Schedules => $ Cost Savings

498B, 
2167, etc.

TRADITIONAL PROGRAM LIFE CYCLE – 1 TO 30 YEARS

•Scalable, flexible, and extensible systems
•Decision object REUSE
•Objects are aligned along operational decision 
boundaries to effectively support the war fighter
•Allocation is based on performance model
•Decision objects are executed in context of 
operational needs
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KBArchitecting® Process View

A Decision-Based Engineering Process

Ops Steps, 
Context, 

Decisions, 
Decision
Products

Complex Adaptive 
Systems Simulation 

(CASSim™)

Knowledge 
Elements (KEs)

Intermediate
Design Products

Test Products

Start

Initial KPPs, 
MOPs, MOEs

Trade Studies 
Prototypes, CAIV, Risk 

Analysis
Operational
Scenario’s

Iterative 
Process

Requirements Validation 
and Allocation
Test Products

Objects & KEs
Decision Rules

Validation Rules

SEEDA 
Software 

Estimation 
Model

OPS = Operational
KE = Knowledge Elements
KPP = Key Performance Parameters
MOP = Measures of Performance
MOE = Measures of Effectiveness
KBArchitectingTM = Knowledge Based Architecting
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Operator Task Requirements Definition
using Decision Sequences

Decision Objects support Operator Tasks

Mission X = Operational Sequence X:  Decisions to be made at each step to complete an OPERATOR TASK

Decision X (1) Decision X (2) Decision X (n)

Decision X (10) Decision X (11) Decision X (1n)

Mission Z = Operational Sequence Z:  Decisions to be made at each step to complete an OPERATOR TASK

Decision Z (1) Decision Z (2) Decision Z (n)

Decision Z (10) Decision Z (11) Decision Z (1n)

Integration Test String D
efinition
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• Process*
• Limitations & 

Constraints on 
Process and 
Decision

• Control Decision Process (e.g., 
Previous Decision)

• Operational Context (execution 
condition)

• Key Performance Parameter (KPP)
• Measure of Performance (MOPs)

• Resource Requirements (demand 
on resources)

• Limitations & Constraints on 
Resources (e.g., physical 
limitations on asset capability)

Processing Input

Decision Product/s

Elapsed 
Time

Decision-Based Activity Diagrams 
to Create Decision Objects

Processing Output

Focus is on PERFORMANCE

Additional Parameters that are used 
in Decision-Based Activity Diagrams

Processing needed 
in order to make 

decision
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Decision-Based Open Architecture for 
Scalable, Flexible, and Extensible Systems

Processing along Decision Boundaries for Improved Performance 

MISSION X

MISSION Y

MISSION ZDefines 
Operational 
Scenarios*

Decision OBJECTS

OBJECT SERVICES 

PLATFORM SERVICES 

A
G

EN
TS

USER INTERFACE

Defines 
Operational 
Test 
Scenarios

OPS Flow 
Objects

KEs
Agent Info

OPS Flow 
Objects

KEs
Agent Info

KBArchitecting® Products

K
no

w
le

dg
e 

El
em

en
ts

KBArchitecting® Methodology Open Architecture

REUSABLEDecision Object 
Scheduling

Library
•Decision Objects
•KEs

AGENTS’ Info
Execution Rules

* Decision information 
collected at each step 
for all operational 
tasks for each mission
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KBArchitecting® Conceptual System View

Decision   Decision   Decision    Decision    Decision   Decision    DecisionDecisions
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Sequence
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Sequence
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®
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Conclusion
WHAT IS KBArchitecting®
• A new systems engineering approach that captures and documents user 

requirements in terms of decisions that are made when performing operational 
task. 

• It includes operator task and system analysis, providing allocation to hardware, 
software, and people => supporting automation requirements analysis an definition

• Decisions are encapsulated into decision objects.  During the KBArchitecting®
engineering process all the information needed to make these decisions is 
identified and rules are generated to execute these decision objects in the context 
of the operational system using intelligent agents

BENEFITS:
• Satisfies User Requirements Better

– Aligns system requirements with operational requirements
– Validates operational requirements against operational decisions
– Implements a flexible, scalable, and extensible system that can be tailored to individual 

users for specific missions
• Implements a Cost Effective System Reducing Life Cycle Cost 

– Shortens initial system development cycle
– Creates a library of operationally aligned decision objects
– Provides for ease of technology insertion
– Provides for ease of system maintenance
– Supports operational changes easily
– Provides early SW cost and risk assessment


