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Overview

• Motivation and Approach
• Systems Thinking: MVC Revisited
• The Viable Software Architecture
• Generative Programming
• Case Studies
• Conclusion



Trends and Forces

• Impersonal Computing
– 1 computer, N persons
– Human Out-of-the-loop

• Personal Computing 
– 1 computer, 1 person
– Human In-the-loop

• Proactive Computing
– N computers, 1 person
– M computers, N persons
– Human Above-the-loop
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Approach

• How do we build these types of software 
systems?

• Is there any knowledge from other fields 
(outside of computer science) that can help?

• I chose the Viable System Model
– Developed by Stafford Beer
– Based on Information Theory and Cybernetics
– Claims to capture the “invariants” of viable 

systems
– Viable: able to maintain a separate existence.
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Viable Software

A viable software system is Adaptable
over time to be Adaptive.
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A viable software system is Adaptable over time 
to be Adaptive.
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System Sub-System

6 Alert Conditions

5 Goals and Policies
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Meta-level (Complex Adaptive Systems in General)

Domain-Specific level (B2B, Agent Systems, Smart Environments, …)
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Case Studies

• Groove: Diagnosing the System
– Mapping Groove into the VSA
– Adding Adaptive Controller for UI

• Smart Environments
– Design and Usage Scenario
– Lecture Room
– Camera Controller

• e-Commerce
– Evolving a B2B System
– B2B Contracts



Groove

• Mediated Model-View-Controller
• Groove Levels

– Groove Net and Web Services
– Transceiver
– Shared Spaces
– Tools Sets
– Tool: Storage and “Controlling Code”

• Add Adaptive User Interface Controller
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If Usage is Average    and Change in Usage is Zero     Then Visibility is Normal
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Smart Camera
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Startup Protocol
SmartRoom Executive Planning Operations Regulator Plant
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Operating
SmartRoom Executive Planning Operations Regulator Plant
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e-Commerce
Retailer.com

• B2B and B2C
• B2B Subsystems

– Wholesalers
– Shippers
– Exchange Web Site

• B2B Controller: uses Visual Rules Studio
– Executive: Contracts
– Planning: Operations and Market Analysis
– Operations: Purchasing, Accounting, Shipping, 

and Contracting 







Viable Software

A viable software system is Adaptable
over time to be Adaptive.
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Related Work

• Mary Shaw - Control Paradigm

• Kokar and Eracar - Self-Controlling Software
• Adaptive Object Model - Foote, Johnson and 

Yoder
• Adaptive Strategy- Olivier Aubert
• Beck, Highsmith - XP, Adaptive Software 

Development
• Oriezy - Self-Adaptive Software



Conclusion

• VSM Isomorphic to Intelligent Controller
• Pattern Language
• Theory of Autonomy
• Conway’s Law
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