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Smart Cities Research in Lero@TCD
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AdaptationAllocation

Data Access

Monitoring Awareness Allocation Testing Adaptation

Plenty of real-time real-world (legacy) data source

Diversity of data-usage based on software

visulization
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MRT for Data Processing

Monitoring Awareness Allocation Testing Adaptation

Models @ Runtime as an intermediate data representation 
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MRT for Data Processing

• Advantage

 Separation of concerns

 Self-descriptive: clear meta-models

• Difference

 Modeling data instances, not types
o Directly reading and editing

o Causally connected

 Abstraction of data, not software
o Data elements, not software class 

hierarchy
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Models at 
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Data source
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Model 
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MRT for GUI Dev. on Simulation Sys.
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An MRT-Based Rapid Dev. Process
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SM@RT

Meta-Modelling

System engine

automated 

generation

• Non-Intrusive

• MOF/EMF

• DSL+Code generation
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The Framework
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Technical Architecture
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SM@RT on GridLAB-D
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Result runtime model
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Model Visualization via GMF
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Model Visualization via GMF

• Some snapshots
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Final GUI

• Snapshots or video?
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Development process

Trunk-version GUI

Scale 80 classes, 1731 attributes, 146 max for one class

Sample 78 objects, 137 on-screen attributes,

Performance 4s initialization, 2s interval in 20% CUP, 1.9s max for an object

Development process

Coding 1 intern, 6 weeks, no experience on SM@RT or GMF

Others 1 person on SM@RT and GMF, 2 persons to clarify requirements

Vertical versions One loop every 1 to 4 days, with an executable version

Horizontal versions 4 versions used for different users and scenarios
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Conclusion

• Runtime model as an intermediate representation 
of data

• “World model” at runtime for data rather than 
software

• Runtime model for (just) visualization

• SM@RT to support such runtime models
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Future work

• On GridLAB-D: New usage of runtime model

 Self-adaptation with end-user preference

 Runtime-model + constraint-solving + dynamic ranking

• On GUI development

 Connect runtime model with real GUI frameworks
o Android, SWT… Discussing with Olivier Moises on Wazaabi

• On data processing

 On real sensor-based data and system logs

• On the multi-views of data

 jQVT (compiled QVT engine) for live transformation
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Debugging
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Using summoning snippets for debug

• Target bugs:

 Illegal use of generic API on specific data

 Cause: did not know the illegal invoke might happen

 Find such bugs: enumerate all the possible paths

• Summoning snippet for debugging

 Comparing the summoning snippets with the data 
meta-model
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Source code evolution

• Scenario: programming from examples/test cases

 A common programming practice

 No so “pragmatic” for big code on specific data 
through generic APIs

 Provide summoning snippets as an intuitive assistant

• Things to do

 IDE integration

 Traceability

 Refactoring primitives
o Copy, move, merge, split… 



hui.song@scss.tcd.ieModels @ Runtime 2012                                                      24

IDE integration


