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Abstract

This paper presents the author’s views on the controlled experiment conducted to assess the effectiveness of inspection meetings. In the experiment, the performances of nominal and real teams were compared and the reasons for meeting losses were also investigated. The results show that nominal teams outperformed real teams, there were more meeting losses than meeting gains, and that most of the losses were defects found by only individual in the inspection team.

1    Introduction

Software inspection is a formalized and rigorous review method that is used to improve software quality and increase programmer productivity. It is a structured process for the static verification of software documents, including requirements specifications, design documents as well as source code. According to the Fagan’s inspection, the software inspection process is essentially made up of four consecutive steps: planning, preparation, meeting, and rework. 

The main changes from the original Fagan’s inspection have been a shift of primary goals for the preparation and meeting steps. The main goal for preparation has changed from pure understanding to defect detection, and so inspectors have to individually take notes of defects. The main goal of the inspection meeting has also been reduced from defect discovery to defect collection, including the discussion of the defects individually found during preparation.

In the controlled experiment mentioned in the article, the variation sources in software inspection were further investigated. The main changes from the original Fagan’s inspection have been a shift of primary goals for the preparation and meeting steps. In the controlled experiment mentioned in the article, the variation sources in software inspection were further investigated. The main research question was to find out if there are differences in the number of defects found (inspection effectiveness) between defect collection by inspection meetings (real team) and defect collection by merging individual reports (nominal teams), where real teams, i.e., a team who interacts in a face-to-face meeting, can both find new defects because of synergy group, and leave out defects found during preparation because of negative acknowledgement. The hypothesis was that meeting gains are no more than meeting losses. The differences in the number of meeting losses between defects found (during preparation) by only one reviewer in a team and defects found (during preparation) by more than one reviewer in a team, and the number of true defects reported as a team between defects found (during preparation) by only one reviewer and defects found (during preparation) by more than one reviewer in a team were also investigated.

This term paper will look into the related topics discussed in lectures, the techniques explained in the article, the relation of the techniques to the lab project, extension and improvements to be made to the article.

2    Related Topics Discussed in Lecture

The related topics discussed in the lectures were Software Quality Assurance, and Static Testing, specifically Inspection and Walkthrough.

Software Quality Assurance is the auditing and reporting by the management to improve the quality process, including quality control and to increase the product quality, where testing is a part of quality control.

In inspection, the code or design to be assessed is gone through line by line. Inspectors paraphrase the code, usually a few lines at a time. The paraphrased code is then being analyzed using a checklist, which includes the wrong use of data, errors in declarations, computation errors, errors in relational operations and errors in control flow.

In walkthrough, the number of people involved is usually around three to five. The key people (besides the evaluation team) in the meeting should be the developer who presents and explains the code, a moderator for the discussion and a secretary who is responsible for writing a report to be given to the developer at the end of the session.

3    New Contributions Made to Field of SE

The effectiveness of inspection meeting was tested in the controlled experiment in a classroom setting, where real teams and nominal teams were compared. A real team reports defects during a face-to-face meeting while defects are attributed to a nominal team by merging the preparation logs of the team individuals. Previous studies had found no differences between real and nominal teams. However in the experiment discussed in the article, it was found that nominal teams were more effective than real teams because meeting losses outperformed meeting gains. It was also shown that meeting duration was not related to team performance.

4    Technique(s) Explained

Two runs of the experiment were conducted, each run requiring subjects to inspect a requirement document, starting with an individual preparation and finishing with a team meeting step. Some differences between runs were planned in advance while some changes were introduced after the first run was over.

The planned change, which is relevant for the team meeting stage, was the document to be inspected, Automated Teller Machine (ATM) in the first run and Parking Garage control system (PG) in the second run. Students were randomly assigned to three-person inspection teams.

The unplanned change, associated to team meetings, was that the composition of some teams was rearranged because of some subject withdrawals between the two runs.

For each experiment run, the independent variable is the type of team interaction, with two values: lack of team interaction (nominal team) and face-to-face interaction (real team). The dependent variables Nominal team true defects (NOMTDEF), Nominal team defect percentage (NOMTPCT), Real team true defects (REALTDEF), Real team defect percentage (REALTPCT), Meeting gains (GAINS), Meeting losses (LOSSES), Net meeting improvement (NETIMPR), Defects lost by one inspector (LOSTBY1), Defects lost by many inspectors (LOSTBYM), Defects collected by one inspector (COLLBY1), Defects collected by many inspectors (COLLBYM), and Time for meeting (MTNGTIME) were measured. The equations NETIMPR = REALTDEF – NOMTDEF = GAINS – LOSSES, LOSSES = LOSTBY1 + LOSTBYM, and REALTDEF = COLLBY1 + COLLBYM + GAIN hold among the dependent variables.

The material used in the experiment includes requirements documents, general instructions, instructions and defect detection aids for the preparation steps, defect report forms to be used both for the individual preparation and the team meeting, and debriefing questionnaires.

All subjects taking a course in software engineering for undergraduates were prepared with a set of lectures on requirements specifications and software inspections. The defect detection techniques for the preparation step and the experiment organization were also taught. Teams were free to choose team roles as moderator, reader, and recorder.

Before each individual preparation step, subjects were given a package containing the requirements document, specific instructions for the assigned reading technique, and blank defect report forms. After each individual preparation step, all the materials were collected back. This material was returned to subjects before the inspection meeting together with new blank defect report forms. At the inspection meeting, the reader paraphrased each requirement and the team discussed defects found during preparation or any new defect. The moderator was responsible for managing discussions and recorder for filling out the team’s defect report forms.

The reported defects were validated by comparing location and description information with those in the master defect list from a former experiment on requirements inspection techniques. All the reported defects that could be matched to some known defect were considered true defects. Real team true defects were collected through team defect report forms, while nominal team true defects were collected through the merge of individual defect report forms in a team. Meeting losses and meeting gains were collected by comparing team defect report forms and individual defect report forms.

Some descriptive statistics for the dependent variables were presented, and the research questions were answered. Some exploratory analyses were performed by looking at the relationships between dependent variables. The remaining research questions were answered by testing for differences between matched dependent variables.

5    Related Work

	Authors
	V. Basili, S. Green, O. Laitenberger, F. Lanubile, F. Shull, S. Sorumgard, and M. Zelkowitz

	Year
	1996

	Article
	“The Empirical Investigation of Perspective-based Reading”, Empirical Software Engineering.

	Some Description
	The application and various reading techniques were experimented. The paper deals with the authors’ experiences with a family of reading techniques known as Perspective-Based Reading, and its application to requirements documents.

	How does it relate to the main article
	In the experiment in the main article, the reported defects were validated by comparing location and description information with those in the master defect list from the experiment in this article.


	Author
	M. E. Fagan

	Year
	1976

	Article
	“Design and Code Inspections to Reduce Errors in Program Development”, IBM Systems Journal.

	Some Description
	Substantial improvements in programming quality and productivity have been obtained through the use of formal inspections of design and code. By using inspection results, initial error reduction followed by ever improving error rates can be achieved.


	How does it relate to the main article
	The Fagan’s inspection method was used in the experiment in the main article with slight variations made to the original Fagan’s inspection.


	Authors
	C. Sauer, D. R. Jeffery, L. Land, and P. Yetton

	Year
	2000

	Article
	“The Effectiveness of Software Development Technical Reviews: A Behaviorally Motivated Program of Research”, IEEE Transactions on Software Engineering.

	Some Description
	Software engineers use a number of different types of software development technical review for the purpose of detecting defects in software products. This paper applies the behavioral theory of group performance to explain the outcomes of software reviews.

	How does it relate to the main article
	In this paper, it was stated that task expertise is the dominant determinant of review performance and recommend training to increase to develop reviewers’ skills. This was used to support the threat of representative subjects to external validity in the main article.


6    Relation of Techniques to Lab Project

In my lab project, desk checking for static testing was done. In desk checking, the source code was traced trough with some selected test cases and we attempted to manually detect and locate syntax and logic errors. This, in some way is similarly to defect detection as explained in the experiment in the article.

It was found in the experiment that nominal teams were more effective than real teams as meeting losses outperformed meeting gains. Hence, if we had done defect detection individually and merge the defects found by individuals for my lab project, we could have improved the productivity of my group.

Due to the relatively small size and complexity of our project, and also due to time constraint, walkthrough and inspection were not done. If we had done these two methods of static testing, the experiment would be of more relevance and help to our lab project.

7    Possible Extensions to Article

In the experiment, the students had to perform a second complete inspection using the same review technique on the PG document as for the ATM document. This could lead to boredom occurring and thus degrade the performance of the students. Therefore the experiment could be improved by conducting the second run at a much later time.

The students performing the inspections were only given a few hours of lectures on requirements specifications and software inspections. These few hours of lectures were believed to be insufficient to achieve maximal results in the experiment. Hence, it may be better if the inspectors were all given much more training and had more experiences on both defect detection techniques and inspection process.

8    Critical Comments on Notations/Diagrams

The notations for the dependent variables used in the article were quite suitable making them easy to understand. Descriptive statistics for the two runs of the experiment were tabulated in tables, making it easy for readers to read the figures. However, more explanation should be made on how the figures were obtained in order to help readers understand the experiment better.

Boxplots were used to present the distributions of two variables for both documents. The boxplots, however, were rather hard to understand and there were insufficient explanations on how the boxplots should be interpreted.

9    Modifications Made to Article

There were several threats to external validity for the experiment that limits the generalization of the experiment results. The inspectors for the experiment should be those with a good understanding and experience in defect detections and inspection process so that the results of the experiment would be more reliable.

The experiment could be conducted in a large-scale basis where the inspectors are professionals instead of students and a larger number of inspectors are used.

10    Specific Comments

· Software Project

The controlled experiment explained in the article is to investigate the effectiveness of meeting inspections.

· Process

The process of defect detection that was described in the article was well documented and it provided a clear description of the defect detecting process. It can easily be read and understood by readers. A lot of relevant parameters have been taken into consideration and readers are able to follow the authors’ hypotheses and arguments reasonably well.

· Platform

This experiment in the article is independent of the platform used for software development, as long as all the required views can be generated and techniques can be applied to create the prototype tool for future replication.

· People

The experiment was carried out with the undergraduates of a software engineering course as inspectors for defect detection. The inspectors had to detect defects individually and defects found were then merged. This will be considered the defects found by nominal team. The students will then work as a team in meeting inspections. Defects found by the team will be regarded as real team defects.

· Product

There is no physical product in the article but the authors managed to investigate the effectiveness of inspection meetings in the two runs of a controlled experiment in a classroom setting, where real teams and nominal teams were compared.

11    Comments on Results

The results show that nominal teams were more effective than real teams in detecting defects as meeting losses outperformed meeting gains.

Software inspection is a very important method that is used to improve software quality and increase programmer productivity. Hence, the findings from the experiment will definitely be of relevance to any software development.

12    Conclusion

In conclusion, the experiment had made new contribution to the field of software engineering in which it had found that meeting losses outperformed meeting gains. Hence, it would be more efficient by merging the defects found by individuals than having an inspection meeting for defect detection.
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