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Big Data Challenge
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Big Data Challenge

Google’s self-driving cars gather nearly 1GB
of sensor data every second -- would you
trust them?
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Stages of the Analytics Proces
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Challenges

1. How do we architect this system?

2. How do we make decisions under the big-
data environment?

»  Quickly
» Accurately
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How do we architecture the system
for Big Data?
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Model-based Systems Engineering

Model-based systems engineering (MBSE) Is
the formalized application of modeling to
support systems requirements, design,
analysis, verification and validation activities
beginning In the conceptual design phase and
continuing throughout development and later
life cycle phases.

(Source: INCOSE Systems Engineering Vision, 2007)
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SysML

SysML is designed to provide simple but
powerful constructs for modeling a wide range
of systems engineering problems.

It Is particularly effective in specifying
requirements, structure, behavior, allocations,
and constraints on system properties to
support engineering analysis.

(Source: OMG SysML Specification)
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SysML

OMG SysML™: Systems Modeling Language
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Vehicle System
Specification

Braking Subsystem
Specification

«requirement»
StoppingDistance

«requirement»
Anti-LockPerformance

id="102"

text="The vehicle shall stop
from 60 mph within 150 ft
on a clean dry surface.”

id="337"

text="Braking subsystem shall
prevent wheel lockup under all
braking conditions.”

£

«deriveReqt»

irements

:Accelleration
Equation
[F =mal]

:BrakingForce
Equation
[f = (tFpf)*(141)]

:DistanceEquation
[v = dx/dt]

' | :VelocityEquation
- [a = dvidf]

3. Parametrics
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Key point: One model integrates all four aspects
(and it can support execution/computation)
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Model of Data Integra
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Model of Data Integration
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Function Relationship
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How do we analyze using
simulation?
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Demo

SysML model (using MagicDraw as authoring
tools) to the discrete-event simulation model
(AnyLogic).
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Model Transformation

No need to learn a specific simulation language.

No need to know the transformation. The
transformation algorithm is built based on
meta-models.

System structure and behavior are both
transformed.

No stereotype Is required.
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Simulation Generator--Structure
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Simulation Generator--Behavior
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Summary

1. SysML provides a formal approach to
architecture system structure, behavior,
requirements and the corresponding data.

2. The model transformation technology
enables a SysML model to transform to the
corresponding simulation model.
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For more information:

chuangl0@gmu.edu
703-993-1672




