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Abstract

This article is about the pros and cons of incorporating Extreme Programming (XP) into a software process improvement model such as the Software Capability Maturity Model (SW-CMM). 
XP is a set of specific practices (a methodology) used in small, collocated teams to effectively develop small to medium-sized projects with vague or rapidly changing requirements. XP is basically an implementation model that focuses on the developmental level of the project. On the other hand, SW-CMM is a model for building organization capabilities and it focuses on the engineering and management issues and the on systematic process improvement for software organizations. In short, CMM is the way or the culture of doing things. Most XP values complement CMM perfectly. 

1
Relation to Lecture Topic

    This article is related to what we have discussed in SC207's first lecture about software process models. XP values such as continual and rapid feedback, continuous integration and testing, simplicity (always work with the simplest design first) and refactoring, makes it suitable for the spiral/evolutionary SW process model where there is short iterative life cycles is essential.
2 Contributions to the field of Software Engineering

XP has made immerse contributions to software development. It has helped increase productivity while reducing cost. 
It is now an important concept for modern software projects and will continue to be so in the near future. XP is an important new methodology because of the following reasons. First it is a re-examination of software development practices, emphasizing on customer involvement teamwork instead, that have become standard operating procedures. And second, it reduces the cost of software development that is important for cost conscious companies. Third, XP's simple rules and practices define a process that is simple and enjoyable to implement. 
XP is successful because it stresses customer satisfaction. The methodology is designed to deliver the software your customer needs when it is needed. Also, XP projects unanimously report greater programmer productivity when compared to other projects within the same corporate environment.

3
Elaboration of technique

3.1 Introduction

What is Extreme Programming (XP)? 

XP is an "agile methodology" - a set of specific practices. It is effective for use in small, collocated teams (less than 10 members). It promotes repeatedly changing requirements through interactive short cycles. 

What is Software Capability Maturity Model (SW-CMM)? 

It is a model for building organization capability and it consist of 5-levels. It focus on good engineering and management issues and on systematic process improvement priorities
3.2 Details

Please refer to appendix for table summary of how XP can help organizations in satisfying CMM’s key processes. 

3.2.1 Elaboration on XP

XP’s 4 basic activities include:

1) Coding,

2) Testing,

3) Listening and 

4) Designing. 

Its 4 Dynamic values include:
1) Constant Communication with clients and team members,
2) Simplicity - minimalist solutions - focus on highest-priority and most valuable parts,
3) Rapid feedback - unit and functional testing, and
4) Courage - dealing with problems proactively.

It also consist of 12 basic elements:
1) Planning Game - combine business and technical estimates to plan next release's scope,
2) Small Release - release a small part of the System every 2-week cycle,
3) Metaphor - a simple, shared story on the overall System,
4) Simple Design,
5) Testing - must run flawlessly for ever small release,
6) Refactoring - restructuring to remove duplications, improve communications, simplify and add flexibility,
7) Pair Programming - programmers work in pair
8) Collective Ownership - everyone owns the System, code
9) Continuous Integration - integrate and build the System many times daily,
10) 40-hour weeks - work only 40-hours per week,
11) On-site Customer - full-time actual user on the team, and
12) Coding Standards - constant standard throughout the codes.
3.2.2 Pros of incorporating XP in CMM

Most XP values can largely or partially satisfy CMM level 2 (Repeated) and level 3 (Defined).

XP and level 2 CMM 

XP’s values of constant feedback from client an on-site customer promotes common understanding between client and team and thus satisfy the requirements management key process of level 2 CMM.

XP’s basic element of planning early and having small release through an incremental lifecycle promotes reasonable planning and adequate visibility into actual progress and thus satisfy SW project planning, tracking and oversight key process of level 2 CMM.

XP’s basic element of pair programming also leads to peer pressure and conformance to standards thus promoting management & product visibility, and thus satisfy the SW Quality Assurance key process of level 2 CMM.

XP’s basic element of collective ownership, small releases and continuous integration, helps maintain SW integrity throughout development and thus satisfy the SW Configuration Mgmt key process of level 2 CMM.
XP and level 3 CMM

XP’s focus on a simple design, a common shared story (metaphor), refactoring, standard coding, unit and functional testing promotes well-defined SW eng process to make SW consistent throughout and thus satisfy the SW Product Engineering key process of level 3 CMM.

XP’s basic element of pair programming also allows the team to identify defects early and thus satisfy the Peer Reviews key process of level 3 CMM.

3.2.3 Cons of XP in CMM 

XP and level 4 & 5 CMM

XP doesn’t help much in helping the organization achieve CMM level 4 and 5. XP doesn't establish the concept of "institutionalization" - culture of doing things, which is crucial for higher levels of CMM. For large projects, a good architecture "philosophy" is important, but this is not provided in XP as it is meant for small teams and projects. XP is not suitable for multi-disciplinary projects as it aims at software-only projects. XP's lack of design documentation and de-emphasis on architecture is risky for big sized projects.

4 Relation to Lab Project

Likewise, we can also adopt some of these good practices in XP for developing our Lab project since we are working in small collocated teams (8 person each team) and developing relatively small-sized projects and we have vague requirements from our clients. We have adopted some XP values such as continual and rapid feedback from our client or test team, collective ownership, simplicity (we get the fundamentals going first before we make further improvements for our system), continuous testing and integration and refactoring. On the other hand, organization capability is not so essential to us now because of our small teams. However, we can still use XP and CMM together to manage our organization even more effectively.

5 Comments on notations/ diagrams, ideas and results presented  

This article specifically deals with the pros and cons of incorporating XP into CMM. It is very obvious that the pros clearly outweigh the cons. I think that with some common sense applied to choosing the right XP values and the right environment, XP will complement the CMM and other highly structured models perfectly. XP can help software organizations increase productivity while reducing cost, and thus software organizations should be highly recommended to adopt XP into its practices, and as a result bring greater benefits for software consumers. 
Sadly, this article doesn't have any notations or diagrams for representing its ideas. (Please refer to detailed report for diagram on XP lifecycle) However, it does have very good information presented in table form to clearly and fully present the ideas of the article. This article is also written in a very clear and concise manner. It is a very focused article, specifically on the pros and cons of XP in CMM. However, it does provide some insights on the background of XP and CMM, but more details on the background of XP (i.e. what is XP? When should XP be used?) and CMM (i.e. what is CMM?) would be beneficial for comprehension. This article should also teach interested parties how to go about starting programming in XP. Readers who are interested and convinced of the benefits of XP in CMM may want to start using XP but don't know how. Thus this article should also include examples of some software organizations that have benefited from incorporating XP practices in CMM so that others can learn from them. Cost conscious companies like Bayerische Landesbank, Credit Swiss Life, DaimlerChrysler, First Union National Bank, Ford Motor Company and UBS are examples that have already benefited from XP.

6
Conclusions

In conclusion, most XP values would complement the SW-CMM perfectly. The SW-CMM tells the organization WHAT to do in general terms, while the XP tells the organization HOW to implement the model. As such, organizations should capture good XP and CMM values while incorporating some common sense while developing the System. By doing so, the two methods can create synergy, particularly in conjunction with other good engineering and management practices.

Risky projects with dynamic requirements are perfect for XP. XP’s success and popularity will make it to become even more relevant to software development in the near future. 
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8 Appendix

	CMM Level
	KPA
	Purpose
	Satisfaction
	Method

	1.Initial
	Not Available

	2.Repeated
	Requirements Management
	Common Understanding between client and team
	Largely
	Constant feedback from client; on-site customer

	
	SW Project Planning
	Reasonable planning
	Largely
	Planning Game - plan early; Small Release - incremental lifecycle

	
	SW project tracking and oversight
	Adequate visibility into actual progress
	Largely
	"Big Visual Chart"; Project Velocity; Small Releases

	
	SW subcontract management
	Efficient and qualified subcontractors
	Not addressed

	
	SW Quality Assurance
	Management & Product Visibility
	Partially
	Pair-Programming - Peer pressure leads to conformance to standards

	
	SW Configuration Mgmt
	Maintain SW integrity throughout development
	Partially
	Collective Ownership; Small Releases; Continuous Integration

	3.Defined
	Organization Process Focus
	Organization responsibility to improve overall SW process capabilities
	Partially
	Focus on the team instead of organization

	
	Organization Process definition
	Maintain usable set of SW processes
	Partially
	XP-related sources e.g. books, journals, websites, etc

	
	Training Programme
	Developing individual's skills and knowledge
	Not addressed

	
	Integrated SW Mgmt
	Integration of SW engineering and mgmt activities
	Not addressed

	
	SW Product Engineering
	Use well-defined SW eng process to make SW consistent
	Largely
	Metaphor; simple design; refactoring; standard coding; unit and functional testing

	
	Intergroup Coordination
	Active participation within team to satisfy client's needs
	Largely
	Onsite customer; pair-programming

	
	Peer Reviews
	Identify defects early
	Largely
	Pair-programming

	4.Managed
	Quantitative Process Mgmt
	Quantitatively control SW performance
	Not Addressed

	
	SW Quality Management
	Achieve specific quality goals
	Not Addressed

	5.Optimizing
	Defect Prevention
	Identify and prevent defects
	Partially
	Pair-programming; Rapid feedback

	
	Technology of Change Mgmt
	Introduce new technologies in an orderly manner
	Not Addressed

	
	Process Change Mgmt
	Improve SW quality and productivity, decrease product-development time
	Not Addressed


