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Introduction

Develop a general purpose simulation framework

» [features
« Web-based in Service—Oriented Architecture
o Support distributed simulation with multi=agents
o Dynamic verification and validation
o Dynamically extendable
» Three application areas
o Web services simulation environment
o Embedded system simulation environment

o Command and Control system simulation environment
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Service—0Oriented Simulation Frameworlk
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System Development for Policy—Based Computing

Application requirements

Writing speciffcation inaSL Policy wriﬁng ina PSL
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The Framework with Multiple Functions

Extracted
policies

‘ Reliability database }

ANSS 2005, San Diego

Application
under simulation

Simulation
engines

Reliability
Models

Automated
code generation

a 56

Test case
ranking

Application
specification

Test case
generators

Model
checking

Oracle
updates




Extendable Simulation

Regulators and standard organizations, e.g., FAA, FDA, DoD, ISO, IEEE, NASA, NIH, OMG
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Using Templates to Build Different Application Platforms

Architecture selection

Connection selection

Feature selection
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| Policy enforcement
Redundant execution
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Policy: Specification (Positivie Obligation Policies)
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Policy: Specification (Negative Obligation Policies)
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Policy Specitication (System Constraints)
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Policy: Enforcement Hramework

e
Extracted o Specifie Policies Specified
Policies i
in PSL

System
Requirements

Develop To

Interpreted

Enforced / \

Policy Engine

ANSS 2005, San Diego




Overhead of Policy: Enforcement

Sample

e Criteria Policy disabled Policy enabled Hard-coded Policies
Application

Memory Size (KB) 5323 5918 5599

Compared to No

i’ 100% 111% 105%
Policies

Space
Complexity

Memory Composition SIM + SC SIM + SC + PE SIM + SC + HCP

Simulation Time (ms) 2722 5002 2962

Time Compared to No
Complexity Policies

Time Composition SC G D SC + HCP

SIM = Simulator  SC = System Scenarios PE = Policy Engine
HCP = Hard-Coded Policies

100% 184% 109%

Comments
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Conclusions

We developed a simulation framework
Service—oriented architecture
Distributed simulation of different applications
Templates for platform building

Sy stem specification and verification tools

Policy specification and verification tools

Dynamic policy enforcement and verification

Policy experiments
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