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Agenda 

• Architecture Challenge of Big Data 

 

• Model-based Systems Engineering 

 

• Prescriptive Simulation in Model-based 

System Engineering 
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Big Data Challenge 

Source: http://www.opengeospatial.org 
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Big Data Challenge 

Source: http://betanews.com/ 
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Stages of the Analytics Process 

Data Collection Sensor Human Sensor Sensor 

Domains 

Data Integration Integration Platform Structure 

(Observable) 
Behavior 

(Non-observable) 

A Dataset Filter 

Decision Support Simulation Optimization Regression Regression Regression Regression 

Big Data Big Data 
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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 



Where Innovation Is Tradition 

Warehouse functions (functional design) 

Warehouse resources (embodiment design) 

Warehouse systems (embodiment design) 

Resource capabilities (operations) 

Activities (transport or order picking) 

Interactions (among system components) 

Structural parametrics (size, speed, relationships) 

Behavioral parametrics (dependencies) 

Analysis parametrics (system rollup, queuing, etc) 

Mostly needed for traditional SE project 

management 

Key point:  One model integrates all four aspects 

(and it can support execution/computation) 
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Structure 
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Model of Data Integration 
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Model of Data Integration 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=Jm11Ca9h7CURIM&tbnid=TpfDU5MPUx1M1M:&ved=0CAUQjRw&url=http://www.ptc.com/solutions/windchill-10/&ei=Wx6DUeSSBIua9QT_pIH4Aw&bvm=bv.45960087,d.dmQ&psig=AFQjCNG-t0cLdaSYeKZHSDclrMQmWbq3Dg&ust=1367633877746099
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Behavior 
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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 

+ = 



Where Innovation Is Tradition 

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: 

chuang10@gmu.edu 

703-993-1672 


