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Research Background and Scope Research Objectives

Tool as a Service (TaaS) Definition We have addressed following research objectives during this research.

« Provide support for acquisition and provisioning of tools according to activity and task requirements.

Taas$ is characterized as on demand provisioning of engineering tools as afl «  Facilitate stakeholders to acquire a number of tools that are needed to perform an activity and facilitate them to work on decentralized
services. TaaS research has been motivated by reduced infrastructure cost artifacts using the tools.

and easy access to pool of tools. Tools bundling with respect to requirements of the tasks and functional and non functional characteristics of the tools.

Maintain traceability and dependency relationships between the artifacts.

Research Scope Intra-organizational and inter-organizational knowledge eco system.

Collaborative work on related artifacts that are being maintained using different types of desktop, web and cloud based tools.

This research is aimed at designing, evaluating, and prototyping a Support for awareness of activities among stakeholders that are being carried out using multiple tools.

reference architecture for providing cloud-based engineering tools as AT

services according to the needs of specific activities and sub-tasks of | Research Approach

particular engineering process. This research will provide a meta
framework and corresponding reference architecture to facilitate tools [ The research was carried out using multiple approached to achieve our research objectives.
selection and bundling for TaaS Space.

« Performed systematic literature review to identify important quality characteristics and architecture styles and patterns for *aaS.

« Identified architecture styles and patterns used to incorporate cloud specific characteristics (security, multi-tenancy) in the architecture.

+ Chose an ontology-based approach to capture stakeholders concerns for the TaaS space, to facilitate tools composition according to
specific tasks and activities, and to facilitate traceability among the artifacts and activities.
Devised appropriate ontologies for the TaaS space. We enhanced ISO/IEC/IEEE 42010:2011 architecture description model for

. architecting TaaS and then derived ontologies for software architecting based on the enhanced model.

corresponding tasks and sub tasks. Extracted abstract ontologies for a generic TaaS space that can be customized and adopted in multiple domains.

Provide semantic integration of the artifacts and data of the tools. Designed a reference architecture and developed a prototype with ontologies at its core to address our research objectives.

Provide support for collaborative work on decentralized activities.

The desired architecture and prototype is expected to facilitate to:

1. Match stakeholders’ requirements to the capability of the tools.
2. Bundle tools according to requirements of the specific activities and

Architecture and Models
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Fig 1: High-level Architecture for TaaS Space Fig 2: Abstract Ontology
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The platform incorporates four types of ontologies:
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versus stakeholders requirements of the TaaS space.
Capability ontology is complimented by feature and quality
metrics. Figure 3 shows capability ontology and
corresponding metrics.

Chance ontology is presented in figure 4 and is used to track changes on the concepts and data that are triggered by the stakeholders. Change ontology also provides partial support for collaboration.

Fig 4: Change Ontology Fig 5: Annotation Ontology

Annotation ontology is presented in figure 5 and is used to map data and artefacts that are maintained by the tools on TaaS ontologies. Together with change ontology, it provides support for collaborative activities.
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Advantages of Ontology Centric Approach

Provide a model for automated and semi automated
semantic integration of data and tools.

Road Ahead

« Enhancing our prototype for automatically categorizing third
party cloud based tools based on their description and
features using Term Frequency (TF) and Inverse Document
Frequency (IDF) methods.

Implementation Strategies

Used specification of JAX-RS and JAX-WS.

Leveraged Apache Jena framework for the implementation
of the ontologies and generation of corresponding RDFs.

Provide a automated support for annotation of decentralized
artefacts.

Evaluate effectiveness of the platform for discovery of the \
invisible processes and practices of system designs.

Used a combination of SPARQL query language in
combination of our customized data structures for
specification of dynamic notification and collaboration rules.

Provide support to check completeness and consistency of
the tasks performed as a part of specific TaaS space
activities.

Evaluate adoption of the platform for complex domains such
as industrial automation and embedded system that involve

For provisioning of VMs containing tool, we are using
Amazon EC2 APls.

Provide support for addition of dynamic rules for verification a combination of software and hardware systems.
and validation of activities.
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