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Description:

DesignAdvisor is a tool that can assess and quantify the quality of UML models according to a set of UML-specific analysis and design guidelines and metrics. It therefore complements existing automated code inspection tools that provide a similar, but code-specific view of the implementation. DesignAdvisor also focuses on supporting the overall development process by providing automatic analysis-to-design model conversion and project support in which data is exported to Microsoft Project for tracking the percentage completion status of design artifacts analyzed in the model. Violation and metrics results can be exported in a variety of formats. The tool is currently available as a Rational Rose Add-in. 

TDE/UML is a tool for the automatic generation of black-box, conformance tests from UML diagrams including Statecharts, Sequence and Activity diagrams. It enables users to model the behavior of components, subsystems (collections of components) and entire applications. With state-based testing, the interaction between components is modelled in terms of synchronous send and receive events. The tool is capable of modeling a super-statemachine based on these interacting components and validate the interaction with the represented subsystem. With the added flexibility of its XML-based output format, TDE/UML can generate test cases that represent executable code (C++/Java/C#), executable test scripts (WinRunner, Robot, TestPartner) or textual test procedures/test steps. The tool is currently available as a Rational Rose Add-in. 

Features:

DesignAdvisor supports the customization and development of new design guidelines and metrics by users. Its checks can be executed for individual UML artifacts in a diagram, the entire view or diagram, packages as well as an entire model. It is also possible to preselect the diagrams, packages or models to be analyzed. A color-coded list of violations is displayed as a result of each analysis indicating which design rules and metrics have been violated. By clicking on violations detailed explanations pop up to guide inexperienced analysts and designers in pinpointing the violation and rectifying it. The violation results can also be exported in XML or plain text. Again, it is possible to preselect which results are to be exported. Rules and metrics can be customized and new rules written in Visual Basic and incorporated into DesignAdvisor. 

TDE/UML is based on the category-partition method of testing meaning that the input space (in terms of functionality) is divided up into categories and partitions with choices indicating the range of input values. The test generator realizes this method in terms of test frames, which are instantiated at runtime to create individual test cases based on these categories/partitions/choices. The tool also considers pre- and postconditions as well as constraints as otherwise an explosion of possible test cases. Apart from generating test cases from state machines, sequence and activity diagrams, TDE/UML is capable of synthesizing partial state machines from a set of sequence diagrams, helping users to jump-start their introduction to TDE/UML. The tool can be deployed for unit and integration testing when testing individual or collections of components and system testing for entire applications.

Benefits:

DesignAdvisor enables the earliest possible detection of defects relating to architectural analysis and design, thus lowering the cost of later debugging and refactoring. It provides feedback as to the quality of the static structure and dynamic behavior of an evolving application and helps to enforce quality standards in terms of quantifiable criteria such as violations and metrics. It makes the analysis and design phase a more formal and less subjective process. The tool also ensures that the modeling process is complete and consistent. The resulting model can be used as a source of high quality design documentation.

TDE/UML promotes the definition of UML-based test specifications. They, in themselves, help to emphasize test accuracy, conciseness and consistency. By deriving test cases from such specifications, the tool also provides a notion of functional test adequacy, that is, coverage of all major flows and data variations that were specified. Such test adequacy is quantifiable and ensures a more systematic approach to deriving test cases. The tool can excel in both the quantity and quality of test cases, producing a far larger number of complex test cases than is manually achievable with better coverage of the various input combinations. Given the automated generation process, the tool helps to reduce test script maintenance by generating updated test cases automatically whenever test specifications have been updated.

Successes:

DesignAdvisor has been applied within Siemens to different application domains including industrial automation, hospital information systems, and transportation control systems. Analysis of the respective UML models resulted in numerous defects being highlighted, although studies are under way to calculate a return on investment. The tool was applied in a variety of contexts, primarily as a UML training assistant and compliance checker during product definition and design, but also in a gatekeeper role whereby outsourced or third-party product development and design underwent analysis by DesignAdvisor.

TDE/UML has been applied within Siemens to different application domains including medical imaging, telecommunications, hospital information systems, and industrial automation. It has also been applied within these domains to either unit/integration or system testing. The definition and generation of tests cases has yielded a reduction in test cost and effort, although studies are under way to calculate a return on investment. The tool was applied in a variety of contexts, both in unit/integration and system testing. For unit/integration testing, we successfully integrated with some popular unit test execution tools as well as our own C++-based test harness, TECS. For system testing, we successfully generated test scripts for popular UI capture/replay tools such Mercury QuickTestPro/WinRunner. We are even looking at its applicability to load testing. 

Context for use:

DesignAdvisor is best used by requirements analysts, architects and designers who will be working with UML-based analysis and design models and visual modeling tools such as Rational Rose. No additional effort is needed to run DesignAdvisor. 

TDE/UML is best used by test designers or lead developers when defining unit, integration or system tests. The tool is applicable to both state-based and data-driven testing strategies. While additional effort is needed to annotate the UML diagrams, this cost is justified by the number of test cases that can be generated, the systematic and measurable functional test coverage that can be attained and the reduction in test maintenance.

Steps for a successful collaboration:

1)  Technology provider:
DesignAdvisor: For a collaboration using DesignAdvisor, we will provide a 3-day training course at your site, online tutorials, user manuals and reference guides as well as telephone, email and remote debugging support during business hours for the duration of the collaboration. We will also provide maintenance for the tool. A set of design guidelines and metrics will be selected based on your requests from our database and customized for the project. 

TDE/UML: For a collaboration using TDE/UML, we will provide a 3-day training course at your site, online tutorials, user manuals and reference guides as well as telephone, email and remote debugging support during business hours for the duration of the collaboration. We will also provide maintenance for the tool. We will also assist you with the modeling, test requirements definition, test case generation and execution for a sample component or part of an application as well as the basic integration with a test execution tool, if desired.

2) Development team:

DesignAdvisor: Prior to the collaboration, the NASA software development team should communicate with us regarding the design guidelines and metrics that they would like to use and discuss any additional rule/metrics requirements and parameterizations. They should also select a ‘champion’ who will act as a liaison with us on technical tool issues. During the collaboration, the project members should take the training course, identify the UML models that are to be analyzed and assess the results of the analysis with us. If possible, assess the benefits of DesignAdvisor in terms of defects found, their seriousness and effort to remove at later stages in development. 

TDE/UML: Prior to the collaboration, the NASA software development team should communicate with us to characterize for us the components or application that is to be tested. They should also inform us as to whether or not they wish to execute the test cases manually or using a test execution tool. In addition, a ‘champion’ who will act as a liaison with us on technical tool issues should be selected. During the collaboration, the project members should not only attend the training cours, but be present during the initial modeling sessions. If possible, assess the benefits of TDE/UML in terms of defects found and their seriousness as well as the effort expended for modeling, test generation and test execution.

3)  Collaboration:
During the proposal process, we will set the foundation for success by ensuring a good technical and project match with our technology. In addition to providing support for DesignAdvisor and TDE/UML, we will track the collaboration’s schedule, and at appropriate points proactively contact the Collaboration PoC, learn about problems or potential problems, obtain preliminary data, offer suggestions on how to proceed, and follow up to ensure that our tools are being used effectively and the collaboration is achieving its success criteria.
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