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• Cloud Computing technologies enable many advantages

• Scalability of services

• Availability

 Increased efficiency

• Pay-as-you-go payment model

 Lower costs
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FlexMash: 
How does it work?

Basic Concepts
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• FlexMash's execution environments are highly dynamic and could

change with each execution

• Running all possible execution components is very costly!
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• FlexMash's execution environments are highly dynamic and could

change with each execution

• Running all possible execution components is very costly!

• Goal:

• fully automated, dynamic on-demand provisioning of FlexMash's (or 

any other) execution components

• No human interaction

• Solution: TOSCA4Mashups

• Using the Topology and Orchestration Specification for Cloud 

Applications for on-demand provisioning of data mashup components
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Topology and Orchestration Specification for Cloud Applications

OASIS TOSCA

Basic Concept
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• CSAR: contains all necessary components for provisioning of an application

(topology, build plan, binaries,…)

• Structure:

• TOSCA-Metadata

• Definitions

• Arbitrary folders, e.g., for:

• Build Plan

• Imported declarations

• Artifacts

OASIS TOSCA: Cloud Service Archive (CSAR)

Basic Concept
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• Provisions and manages the application

OASIS TOSCA: TOSCA Runtime

Basic Concept
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• Provisions and manages the application

• Declarative and imperative provisioning

• Declarative: based on topology

• Imperative: based on provisioning plan

• Plan generator combines declarative and imperative approach

OASIS TOSCA: TOSCA Runtime

Basic Concept
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• Input: list of execution components, executable Mashup Plan
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• Creating the Cloud Service Archive
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• Creating the Cloud Service Archive

1) Generate TOSCA Topology Template based on the component input 
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• Creating the Cloud Service Archive

1) Generate TOSCA Topology Template based on the component input 
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2) Complete the topology automatically [Hirmer2014]
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• Input: list of execution components, executable Mashup Plan

• Creating the Cloud Service Archive

1) Generate TOSCA Topology Template based on the component input 

list
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• Output: Cloud Service Archive
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• Prototype implemented based on:

• OpenTOSCA eco-system 

• TOSCA modeling tool Winery

• Used as TOSCA type repository

• Reminder: Modeling is not necessary due to full automation

• Automated Topology Completion [Hirmer2014]

• OpenTOSCA Plan Generator Extension [Breitenbuecher2014]

• OpenStack for deployment
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• Prototype implemented based on:

• OpenTOSCA eco-system 

• TOSCA modeling tool Winery

• Used as TOSCA type repository

• Reminder: Modeling is not necessary due to full automation

• Automated Topology Completion [Hirmer2014]

• OpenTOSCA Plan Generator Extension [Breitenbuecher2014]

• OpenStack for deployment

• Limitations

• Currently supports specific use case as proof-of-concept

• Single stacks per software component / no interconnection between stacks
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• We enabled on-demand provisioning of data mashup execution 

components

• Basis for new approaches

• Scalable execution

• Distribution of the execution
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• We enabled on-demand provisioning of data mashup execution 

components

• Basis for new approaches

• Scalable execution

• Distribution of the execution

• Solves a specific problem but can be easily adopted to a wide range of 

applications

• Future Work:

• Add new TOSCA Node Types to support more use cases (i.e., more 

non-functional user requirements)
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Thank you!
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