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ABSTRACT
Software inspection, like other areas of the software development process, is constantly evolving. The benefits of software inspection can be seen from many studies but it faces a major obstacle which is the costs associated with implementing it. This term paper explores the case study and analysis of the non-traditional approach to software inspection at DaimlerChrysler AG by Oliver Laitenberger, Thomas Beil and Thilo Schwinn. And explore how it seeks to achieve the most cost-effective method of implementation of software inspection.
1  EXPOSITION
Ever since the notion of inspection has been introduced to the software domain in the early 70’s, it has evolved into one of the most cost-effective methods for early defect detection and removal. Software inspection is an approach that allows the detection and removal of defects immediately after software documents are created. Software inspection brings with it many advantages. Costly rework cycles at the end of the project can be reduced considerably since defects are found directly after they are introduced. Early defect  detection and removal also help project managers stay within the schedule, since problems are found in the early stages of development. Another advantage of software inspection is the learning effect it creates. It causes to developer to discover defects in the current phase of development and prevents them from making the same mistakes in subsequent phases. As such inspection also turns into a defect prevention process.
This paper explores the case study on the non-traditional inspection approach at the Daimler Chrysler with variations in the defect detection and meeting-based defect collection activity of the inspection process.
2  NON-TRADITIONAL INSPECTION   APPROACH
2.1 Disadvantages of  Software Inspection
Current inspection implementation results largely depend on human factors and context criteria. For example, the experience of inspectors and the amount of preparation effort available respectively. Practitioners argue that inspection generally tends to reveal only minor defects and that the major defects that have a significant impact on the quality of the system are only detected in the later development phases such as testing or system usage.
This is usually the case where junior personnel are involved inspecting for learning purposes or when there is a shift of development technology. Since the developers are unfamiliar with the system, the typical sources of defects, standards, guidelines and other important context criteria, they are not able to detect defects beyond the trivial ones.
Another pitfall of the current form of software inspection implementation is that without technical support, each inspector may check for the same quality attributes and hence look for the same defect. This also results in other important quality attributes receiving less attention. And also in the case of large software artifacts, inspectors, not knowing what to check, usually perform the inspection sequentially. This tends to eventually result in boredom and fatigue and hence the beginning of the artifact gets more attention then the end of it.

2.2 Changes to the inspection implementation at Daimler Chrysler

Inspection implementation at Daimler Chrysler consists of two phases. Defect detection and defect collection.
2.2.1 Defect Detection Approach
The three challenges facing this phase of an inspection are: To avoid boredom/fatigue, to ensure inspectors have a certain level of understanding, and to achieve a high level of attention for every piece of information in the document. 

To address these challenges, reading techniques were introduced such as adhoc or checklist based approaches. Most of these techniques center  on the fact that active involvement with the documents, increases the understanding of the artifact under inspection. Hence inspectors can better detect critical defects. 
To achieve this, inspectors at Daimler Chrysler were required to create a model of the artifact in a modeling notation of their choice. For example UML or SDL. If UML was used, sequence diagrams will be used since this type of model allows the inspectors to catch and check the dynamic behavior of the system. And to ensure that this is done by the inspectors, the inspectors will have to present slides about the created models for the inspection meeting. 

2.2.2 Defect Collection Approach
This phase is regarding inspection meetings. Empirical evidence show that nominal teams (i.e., the collection of individual results) outperform team meetings for defect detection purposes

In a traditional inspection team meeting the moderator, who is responsible for the meeting process, leads the inspectors and the authors  sequentially or logically through the artifact inspected while the inspectors indicate defects. The approach at Daimler Chrysler, however, was for the inspectors to present their models to the authors and other inspectors. It was required of them to explain the defects in the context of their models.
This ensured that all inspectors had prepared themselves for the meeting and it could be seen if that preparation was not thorough enough. It also allows for a technical justification of each and every defect. Furthermore, it allows a technically content related discussion between the inspector and the author, thereby avoiding personal conflicts.

3  Analysis of the non-traditional inspection approach
5 hypotheses were set up for investigation. The following are the hypotheses and the rationale for using them

H1 : The larger the inspection effort, the more defects are detected.

This makes the assumption that effort is an important factor on the number of defects detected. In the case of the non-traditional approach, whether the relationship between the inspection effort and number of defects being found is due to increased effort spent by inspectors.
 H2 : The larger the size of an inspected document, the more defects are detected in its inspection

The rationale for this is that larger documents are expected to be more complex and hence creates more opportunities for errors to be introduced.

H3 : The larger the size of an inspected document, the more time is spent.

This hypothesis assumes that effort is primarily determined by the size of the inspected document. A larger document will take longer to inspect since the information content is larger.
H4 : No difference in defect detection effectiveness of individual inspectors.

Since each inspector uses a different t model notations and hence will look for a different set of defects.

H5 : Meeting results are better than individual results.

Since the inspectors target different aspects of the artifact, each will have a significant contribution to the meeting and hence the collective results should be better than the inspector’s individual result.

4 Results
H1 : The larger the inspection effort the more defects are detected.

Here it was observed that it is the preparation efforts that determine the total inspection effort not the meeting effort. And that preparation effort rather than meeting effort played a part in the number of defects detected. These results confirm the assumption behind non-traditional inspection approach that sufficient preparation is the key to inspection success.

H2 : The larger the size of an inspected document, the more defects is detected in its inspection.

Results indicate that larger documents per se do  not need to include more defects and that physical size does not impact the number of defects found. This rejects the null hypothesis of H2 and favor H2
H3 : The larger the size of an inspected document, the more time is spent.

Results show that there is no relationship and the hypothesis H3 is not true.

H4 : No difference in defect detection effectiveness of individual inspectors.

On average the difference in number of defects found between inspectors is seven. From the results it was also clear that the capability of the inspector also impacts the inspection result.

H5 : Meeting results are better than individual results.

Results show that meeting results in most cases are better than individual results, which indicates that the effort of each single inspector is justified.
5  APPLICATION OF NON-TRADITIONAL APPROACH TO SC207 LAB PROJECT
Application of this approach will allow for proper software inspection to be carried out throughout the development phase. Since inspection of each others work is carried out this is especially useful. A programmer working on a certain portion of the project may not know the detailed aspects of the software document produced by another programmer. By carrying out modeling of the artifact allows for modification and improvement over the artifact by the inspector since there are no external inspectors in the project. It also prevents the inspector from only looking out for defects that affects their part of the code. Modeling by the inspectors also prevents the inspectors to merely look through the code sequentially and look for trivial defects. 
As group members are aware of the overall functionality of each others portion of the software, deciphering each others code and coming up with the models should be fast and painless. And hence software inspections can be conducted with a more regular basis without holding up progress in development. Moreover, more efficient defect finding as the project develops will result in less time spent reworking and testing at the end of the project. 

However, time will have to be spent leaning other modeling techniques as the group is only familiar with UML. Since the assumption of the non-traditional approach is that different inspectors will be familiar with different modeling techniques and hence detect different defects.
6  POSSIBLE IMPROVEMENTS AND EXTENSION OF THE CASE STUDY

In the case study, the analysis was done on a real development project with a tight schedule and deadlines. As such, the case study was not able to perform controlled experiments with two groups to examine if the non-traditional design of this inspection process is more cost-effective than that of a traditional design. And whether smaller software development projects where less people are involved benefit form this form of software inspection. Future research should also be carried out to take a close look at the  impact of the individual inspectors and the author on inspection results.
7  CONCLUSION

In current field of software inspection there is the ongoing discussion as to whether an inspection meeting is effective as the synergy effect that help to detect defects in meetings rarely happen. However this is non-traditional approach to software inspection seeks to solve this problem as it ensures that there is an adequate preparation on the part of the inspector and a solid technical discussion also takes place with the author. 
The results of the analysis of this non-traditional approach show that each of the inspectors effectively contribute to the meeting as they tackle the inspection differently by using different modeling techniques.

However due to the nature of the case study, a comparison between non-traditional and traditional approach to software inspection was not available and this requires future research by means of a controlled experiment. This will validate the true effectiveness of the non-traditional method over the traditional one. With a more effective method of software inspection, developers will also readily accept software inspection as part of the software development process.
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