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Abstract
The article by Nancy S. Eickelmann discusses the use of process simulation technologies to identify defect prevention opportunities. The main feature of process modeling is that it is able to represent large-scale, real-world contexts of product development. Hence it provides the scientific rigour that is required, so that the researcher can make use of process modeling to conduct empirical studies, in order to evaluate real world scenarios. Through this article, we will see how process modeling can be used as a tool to evaluate defect prevention opportunities as well as its primary advantages and implications.
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1
Introduction

Firstly, we need to know what defect prevention is. Defect prevention is an activity of continuous institutionalized learning during which common causes of errors in work products are systematically identified and process changes eliminating those causes are made. Normally, defect prevention goals are achieved only through a set of tradeoffs. 
In order to support and carry out defect prevention activities, methods and changes are introduced to the processes during the system and product development lifecycle, so that the ill effects of any defect can be eliminated or reduced as soon as possible, and not propagate to the subsequent phases and projects. Process modeling is then adopted as a tool to evaluate and characterize the process improvement and defect prevention strategies. 
2
Relevance to Lecture
This topic is relevant to a number of topics discussed in the lectures, in particular, software quality assurance. Empirical studies are being carried out to ensure the quality of software is maintained at a high level, and the 
article describes the techniques employed in process modeling and simulation based experiments in order to achieve and maintain a consistent software quality. 

It is also related to software cost estimation, as each defect prevention strategy is being modeled and its effects and cost were studied to determine its usefulness in preventing defects. 
3
New Contribution to the field of   Software Engineering

Process modeling and simulation is capable of accurately capturing and replicating variables of the real world environment.  Using such process simulation technologies, software engineers can isolate and study each defect prevention strategy (known as variables in the model) in high detail. Since the effect of each variable can be analyzed and understood, software engineers can then exercise quantitative control of such defect prevention efforts; in other words, they can select the defect prevention strategy that best meets their needs and constraints. Also, such empirical studies adopting process modeling and simulation technologies cost significantly less than field studies, longitudinal case studies or controlled experiments, which researchers have to carry out if such empirical methods were not available. The cost of software development will then be lowered, hence optimizing the resources and budget needed for developing a software product. 
Process modeling and simulation is a powerful methodology also because it does not compromise on the internal validity of empirical studies. Its ability to marginalize results even when human subjects are introduced in the process model makes it a powerful tool with the appropriate scientific rigour to evaluate real world scenarios in the software development life cycle.

4
Elaboration on Technique
Existing empirical studies in software engineering posed 3 barriers to software engineers. Firstly, software engineering has a large number of key variables that have different degrees of significance. Secondly, individual key variables can also vary, sometimes to the extent of extreme variance. Thirdly, software engineering domain variables, when in combination, may affect the software differently from when they were studied in isolation. Process modeling and simulation experiments aim to remove as much of these barriers as possible; experiments were conducted according to the following steps:

1) Create simulation models of the test organization’s current process. Problem must be stated with enough clarity and detail to communicate the intended purpose of the model. A requirements document is then created. Multiple views of the model are required; these include data view, decision-gate view, process view, resource usage view, and user view. 

2) Simulation models are then executed to determine the impact of inserting a new technology. This new technology is often a defect prevention technique. Impact is studied with respect to productivity, schedule, quality, reliability and cost. 

3) Using reusable library components that provide functionality to model all of the required views and provide statistical and analytical library components, components are combined to create reusable process fragments. This is known as a prototype tool. This tool then serves as an objective decision support mechanism that can be used in future to evaluate the impact of applying new test technologies. The model is driven by and highly dependent on metrics collected from test organizations 
5
Relation of techniques to Lab Project
Inevitably, defects would occur in the course of software development for our SC207 Lab Project. It is important that defects that occur during the development lifecycle be detected as early as possible and strategies be put in place to counteract its ill effects as well as prevent future defects. This article describes the methodology we can use to evaluate our software, as well as improvements we can make in the way we developed our software product for SC207 lab. 

To achieve defect prevention, we would require the following:

1) Full lifecycle in-process visibility, to keep track of the current status 
2) Knowledge of how and when defects are introduced into the product
3) Method to improve the process that will result in defect prevention

Ideally, the points described above would then allow us to make use of the process modeling and simulation techniques described in the article to prevent future defects in our Lab Project. However, with limited resources on hand, as well as the relative size and complexity of our Lab Project (as compared to those at Motorola USA, where the experiments were carried out), our Lab Project would not require such an elaborate defect prevention mechanism. However such a defect mechanism is definitely useful in cases where new test technologies are continually introduced. Since simulation experiment can support automatic test case generation, testing effectiveness can be greatly improved. 

6
Possible Extension of Ideas and Improvements

With reference to the techniques employed, it was merely stated that simulation models needed to be created. Not enough detail was provided as to the level of abstraction that was required that would suffice. 

Secondly, the areas to consider with respect to inserting new technologies were stated. Not enough guidelines were provided for us to analyze and quantitatively decide how it actually affects productivity, schedule, quality, reliability and cost.
Lastly, it was not stated if the proposed process modeling strategies can be employed after the software product is completed, for example, the use of the tool during the maintenance phase is not discussed. Software maintenance is an area that cannot be overlooked, and it is still debatable today if software maintenance should be included as part of the software development life cycle or not. Difficulties still exist today in drawing the dividing line between development and maintenance. 
7
Comments on notations and diagrams used

The author used many acronyms to represent terms commonly encountered in the field of software engineering, without footnotes to denote what the term actually stands for. The extensive use of technical jargon can be confusing and puzzling to someone who is not an expert in the field of software engineering. I encountered many terms not seen before and had to find out what the acronyms actually meant, before I could grasp the author’s main ideas.

The only table in the article was a tabulation of the partial results of the statistical analysis of the factors of interest in this study. Since the number of variables was small, the table was easy to understand and provided a good means of allowing the reader to have a quick glance and understand the information quickly. The only figure in the article was a screen shot of a COCOMO II LTEX estimation. The diagram was small and did not provide very much useful information.

8
Modifications

The multiple views of the model can be better illustrated with the aid of diagrams, rather than mere words describing the different views required. I have not provided any example of the views since such views are dependent on the test organization’s current process.
The second modification I would make is to provide more elaboration on the guidelines and metrics so that the impact of inserting a new test technology can be better evaluated. Perhaps question lists or computation tools or formulae can be provided to aid in evaluation of the effectiveness of the test technologies. Normalization can be carried out on all the data obtained from the various computation tools such as COCOMO II or FP approach, so that each area of impact can be studied independently and objectively. 

9
Comments on Software Project, Process, Platform, People, Product

The process of selecting and evaluating defect prevention strategies that was described in the article is one that is well documented and of scientific rigour. Hence, if the discussed and proposed process simulation technologies were applied in the right way, the entire software development process would be more cost effective. Testing effectiveness would greatly improve too. 

This implementation of process simulation technologies 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. 

Everyone is likely to be affected by the adoption of defect prevention strategies but those most affected would be those conducting system tests. Since most defects would already have been removed, by the time the testing stage is entered, the product would be relatively error free. Thus testers can perform their jobs more effectively. However since defects can occur anytime during the software development process, everyone from analysts and designers to programmers, should be prepared to make changes to their working style as and when the need arises, so that defects are minimized as soon as they are detected. 

The product developed under the optimum environment whereby process simulation technologies are used to evaluate the various defect prevention strategies, and assuming these strategies are eventually implemented, this would result in a product that conforms more closely to client requirements. In addition, product is more robust and may provide additional features that are not in the initially requirements of the client. 

10
Comments on Results Presented and its Relevance to Immediate Future
The results presented in the article had its scope limited to the system test process, which is actually a subset of the full lifecycle activities. Hence we can only see how process simulation technologies actually aid in defect prevention in only one aspect or area of the entire software development lifecycle. Perhaps more comprehensive studies and experiments can be conducted in future and its results analyzed so that the value of process simulation can be better understood and analyzed to evaluate its feasibility as a tool to aid in defect prevention.
As software becomes increasingly complex, and as it becomes more and more indispensable in our lives, the process of software development would become more tedious and inefficient if we do not have appropriate measures in place to keep errors in check. However since not all error prevention techniques are of use and relevance, the process modeling techniques proposed by the author is a good way for the software engineer to identify those are of use to the particular software he is building. This would have far reaching consequences in reducing the cost of building software, as well as improved testing effectiveness. 
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	Author(s)
	Year
	Article
	Some description
	How does it relate to your main article

	Eickelmann Nancy S., Willey Allan L.
	2001
	Traceability and Reproducibility in Integrated System Test Environments
	Describes the Motorola Automated Test Environment (MATE) as a means of automating test process
	A more detailed description of the MATE which was not elaborated on in the main article

	Eickelmann, Nancy S., Richardson, DJ
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	A defect prevention approach to architecture-based testing
	Discusses how testing has a pivotal role in software architectural design, in particular, defect prevention and defect detection. 
	Defect prevention affects the software architectural design.

	Eickelmann, Nancy S., Richardson, DJ
	1996
	An Evaluation of Software Test Environment Architectures
	Software test environments (STEs) provide a means of automating the test process and integrating testing tools to support required testing capabilities across the test process. 
	It compares and contrasts 3 STEs, with regards to performance and reusability. The main techniques in the main article for the term paper also focuses on reusability as a core characteristic of the prototype tool used for defect prevention. 

	Tausworthe Robert C. ,   Lyu Michael R. 
	1996
	A Generalized Software Reliability Process Simulation Technique and Tool
	Describes the structure and rationale of the generalized software reliability process and a set of simulation techniques that may be applied for the purpose of software reliability modeling.
	A study of what other authors have done in a similar field, to gain more insight on the ideas and techniques that may be relevant to my term paper. 

	Alberts DS
	1976
	The Economics of Software Quality Assurance
	Describes the impact of Quality Assurance upon a software product.
	Considers other important factors that are not described in the main article that may be of importance to the completed software product. 
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