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Manual Traceability

• Ad-hoc creation of links

• Other method: Add keywords to all requirements

• Match based on keywords

• Overhead to add keywords!

• Problems:

• Error prone

• Find traces to other design documents

• Maintain traces

• Introduce traces to an existing project is very hard
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Automated Traceability

• Automate the generation of links!

• Traceability tasks

1. Document parsing (Identify requirements)

2. Candidate link generation

3. Candidate link evaluation

4. Traceability analysis (Reports)

• Documents may include: Text, UML, Code, …

• Does not aim to achieve complete automation
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Automated Traceability Goals

• Believability

• Create accurate candidate links

• Scale to large trace sets

• Discernability

• Support the analyst to differ between true and false candidates

• Endurability

• Include the feedback from prior candidate link evaluation
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Automated Traceability Goals

•
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Why IR-Methods?

• Problem of Requirements Tracing  Similar to the 

Standard Problem of Information Retrieval

• Concept of requirement “similarity”

• What distinguishes the analyst from a IR-Method?

• “hunches”

• Jumping to conclusions

• Ignoring assignments prescribed by any specific methodology
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Automation method

RETRO

• Special purpose tool for Requirements Tracing

• Export in XML forms (e.g. Requirements Tracebility

Matrix)

• IR-Toolbox as central functional unit

• TF-idf vector retrieval

• TF-idf retrieval + Simple Thesaurus

• Latent Semantic Indexing
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Best Practices

• Traceability environment  Support in-place tracebility
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Best Practices

• Creating traceable artifacts

• Use a well defined project glossary

• Write quality requirements

• Construct a meaningful hierarchy

• Create rich content
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Evaluation / Results

• In Practice a high recall is required!

• Not every data set performs well!

• Structured and specified artifacts return better results.
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Dataset A (41 Links)

Data point = iteration (Evaluate the top 2 candidates)

Filter = Only consider results with a “confidence level” above

• Same IR Algorithm run against different datasets

• Tradeoff between recall and precision

Dataset B (361 Links)
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Summary

• Candidate links can be found by applying IR techniques.

• Results heavily depend on datasets and quality

• Use feedback loops and “confidence levels” to scale

• Only show the * most possible links

• Reanalyze the data based on the decisions

• High trust in the tool is required

• Cannot replace the human analyst
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