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Abstract
In this paper we describe the appraisal method that was developed by the Centre for Software Process Technologies (CSPT) to assess software processes within small to medium sized organisations that have little or no experience of software process improvement programmes.  The method, called Express Process Appraisal (EPA), is a class-C compliant CMMI®[footnoteRef:1] [1] method for the assessment of software processes. It has been applied in 6 commercial organisations to date. The experiences of these appraisals are discussed. [1:  ®CMMI is registered in the U.S. Patent and Trademark Office by Carnegie Mellon University
] 





1. Introduction
The Centre for Software Process Technologies [2, 3] is a research and knowledge transfer group funded jointly by the University of Ulster and Invest Northern Ireland, a Northern Ireland governmental organisation charged with the economic development of this geographical region. The CSPT is tasked with motivating and supporting a culture of software process improvement within the Northern Ireland (NI) software industry. 
The Software Engineering Institute has been transitioning from the Capability Maturity Model (SW-CMM) [4] to the Capability Maturity Model Integrated (CMMI®) [5] for the past few years. The CSPT favours the continuous representation as opposed to the staged model of the CMMI®, as it is a more attractive proposition for small-to-medium sized (SMEs) companies which characterise the NI software industry – particularly where most of these companies have no compelling reason to achieve any particular maturity level rating, but would rather see the benefits from a software process improvement programme in perhaps a more gradual, progressive manner. Such an approach clearly fits better with the continuous representation than with a staged approach because the scope of any appraisal, in terms of the process areas investigated, can be narrow. We refer to this as the ‘breadth’ of the investigation.
Three categories of appraisal method are available for assessing processes within organisations against the CMMI® model. These methods are known as class-A, class-B and class-C and are developed to comply with the Appraisal Requirements for CMMI® (ARC) [1]. Class-A methods involve a significant effort from the appraised organisation both in terms of preparation for such an appraisal as well as considerable external effort from an appraisal team. This large effort is largely due to the fact that there is a requirement to investigate thoroughly and corroborate any evidence gathered during appraisal. We refer to this concept as the ‘depth’ of the appraisal. As the  NI software industry is mainly composed of SMEs companies, class-A methods would not currently be appropriate because the depth of the appraisal would prove too expensive in terms of both effort involved and cost. Therefore the CSPT approach has been to build up awareness and understanding in the aims and objectives of software process improvement in a gradual manner. In order to be adopted by the local software industry it was necessary to initially keep the costs associated with such methods small and this was possible through an approach of narrowing the breadth and reducing the depth of any appraisal. For this reason the CSPT has developed its own appraisal method which complies with the ARC 1.1 for a class-C method. Our method is called Express Process Appraisal (EPA). 
The EPA method has been used to appraise six software development companies in NI. The results of all six appraisals are documented in another publication [6], and these results indicate that for most of the process areas, most appraised companies perform at either capability level 0 or 1. The intention of this paper is to describe the method, our experiences using it and the benefits this geographical region has so far realised from its deployment. 
Section 2 describes EPA method in detail, while section 3 discusses our experiences with the method involving 6 software companies. Section 4 relates our work to that of others, and section 5 offers our concluding remarks.

2.0 Express Process Appraisal

The EPA method was developed between March and June 2003. A team of 5 CSPT staff were involved in developing sets of questions from the CMMI® to enable us to ensure adequate coverage of the model during questioning sessions. Two members of this team had previously attended the official ‘Introduction to CMMI®’ course and subsequently the ‘Intermediate Concepts of CMMI®’ course, both at the Software Engineering Institute.  Additionally, one of this team had also participated as a team member on both CMM and CMMI® appraisal teams led by fully (SEI) qualified Lead Assessors. 

2.1 Selecting Process Areas
We decided that the EPA model should be used to assess six of the process areas at maturity level 2: Requirements Management, Configuration Management, Project Planning, Project Monitoring & Control, Measurement & Analysis and Process & Product Quality Assurance. These are 6 of the 7 process areas associated with maturity level 2 and therefore the justification for starting a process improvement exercise with them is already well established – they constitute the engineering management basis of an organisation and the first level in the model. 
The reason for not including the seventh CMMI® process area, namely Supplier Agreement Management (SAM) was two-fold. Firstly, we wished to confine the interview session to one working day (7 hours). Six process areas are as many as can reasonably be covered in this timeframe. Secondly, by omitting one process area, we hoped to avoid situations where a company might attempt to claim some form of maturity level 2 compliance in the event that we discovered no issues or weaknesses in the process areas appraised. As an ARC class-C method, EPA does not provide any form of rating. This is explained to all appraised organisations from the outset, but there is, nevertheless, a tendency for organisations to try to judge their performance against maturity levels, and by omitting one process area we effectively diffuse this potential difficulty.
As the EPA method was designed to assess software processes within software development companies with little or no previous experience of software process improvement programmes, it was decided that it would not be appropriate to assess the generic practices for each of the process areas. Therefore the EPA method is currently limited to appraising the specific practices for each of the process areas. 
2.2 The EPA Appraisal Plan

The EPA method is divided into eight easy steps which are outlined in figure 1. The appraisal team consists of two CSPT staff members who conduct the appraisal between them. Most of the stages are collaborative (stages 3,4,5,6 and 7). Stages 1, 2 and 8 are mainly conducted by the appraisal team lead only.
Stage 1 (Develop Appraisal Schedule) is the preliminary meeting to establish logistics and determine the schedule. During stage 2 (Conduct Overview Briefing) the lead appraiser provides an overview of the method for all those from the appraised organisation who will be involved in subsequent stages. This session is used to allay fears and concerns that individuals may have and to establish codes of conduct and confidentiality.
The site briefing in stage 3 is used by the appraised organisation to explain elements of the company structures to the appraisal team. During this stage, the appraisal team learn a little about the company history, the company’s business objectives and about the types, sizes and business value of ongoing projects, along with the lifecycle stage that each project has reached. 
Stage 4 (Analyse Key Documents) provides a brief look at some samples of project and organisational documentation. Five samples of documents are requested: a typical project plan, a typical project progress report, a typical approved requirements statement, company quality assurance guidelines/manual and finally any documentation relating to the company policy on configuration management. The ARC class-C does not require EPA to consider documentation. The method is required to consider “at least one source of data”. The primary source of data for EPA is through a series of interviews conducted during stage 5. The brief consideration of some sample documents during stage 4 is additional and used mainly to craft further questions for stage 5.
The core of the method is stage 5 (Examine and Document Objective Evidence). In this stage key staff members from the appraised organisation are interviewed. There are 6 interviews. Each interview is scheduled to last approximately 1 hour. Each interview focuses on one of the 6 process areas. 




1. Develop Appraisal Schedule
1 hour 
Off Site   						On-Site
1. Develop Appraisal Schedule
1 hour 
Off Site   						On-Site

3. Conduct Site Briefing
2 hours
4. Analyse Key Documents
3 person hours
6. Generate Appraisal Results
3 hours 
7. Create Final Report
 3 hours

8. Deliver Final Report
1 hour 
3 elapsed days (typically)
5 elapsed days (typically)
Anticipated Sequence

Alternative Sequence 

Critical Schedule

2. Conduct Overview Briefing
2 hours
2 elapsed days (typically)

Figure 1 – The eight stages of the Express Process Appraisal


The schedule of interviews has been carefully designed. The first interview covers Requirements Management, the second covers Configuration Management; the third is Project Planning, followed by Project Monitoring & Control. The last two interview sessions cover Measurement & Analysis and then Product & Process Quality Assurance respectively. Each interview involves the appraisal team plus between 1-5 staff from the appraised organisation.
Stages 6 and 7 (Generate Appraisal Results and Create Final Report) are very much a collaborative exercise between the appraisal team members. The final report consists of a list of strengths, issues and suggested actions for each of the process areas evaluated. Global observations covering all process areas are also covered. This report is presented to the group of people in the appraised organisation who participated in the interviews.
Overall, EPA requires about 42 person-hours of the appraised organisation’s time. Ideally the whole appraisal process is completed over two elapsed weeks.
A summary of the effort required to complete each stage of the EPA is presented in table 1.

	Stage
	CSPT
(person-hours)
	Appraised Organisation
(person-hours)

	1
	2
	1

	2
	4
	14[footnoteRef:2] (estimate) [2:  Assuming 7 staff for 2 hours.] 


	3
	4
	4

	4
	6
	1

	5
	14
	18[footnoteRef:3] (estimate) [3:  Assuming average of 3 staff per process area interview. Each interview lasting 1 hour.] 


	6
	6
	0

	7
	6
	0

	8
	2
	4

	
	
	

	Totals 
	44
	42



Table 1 – Effort involved in conducting Express Process

3.0 Experiences using EPA

In this section we examine the method from four points of view: (i) the benefits to a company; (ii) the benefits to our research centre; (iii) observations related to the performance of the EPA method and (iv) limitations of the EPA method.
The EPA method has been used to appraise 6 separate companies. Four of these companies employed between 10-45 engineers and therefore represent the ‘small’ category of SMEs. The other two appraised companies employed between 60-120 software engineering staff and therefore represent the ‘medium’ category of SMEs. All six organisations have been operating for at least 4 years. Five of the appraised organisations are product-based while the sixth is a software services company. The fact that all of these organisations have been in business, developing software, for several years suggests that from an engineering and management standpoint, these companies are all doing at least “enough” of the right activities to survive, that is the essentials are in place.
The six process areas, mentioned earlier were confirmed as applicable to all companies in our sample, prior to the appraisals taking place.  

3.1 The benefits to an appraised organisation

The NI software industry is characterised as small to medium sized enterprises driven by entrepreneurs and lacking a quality culture [7]. In such an environment it is very difficult for software organisations to appreciate the global importance of both software product and process quality. Part of the problem is one of education where software development managers fail to understand how to improve their business and further fail to appreciate their company’s technical performance with regard to international standards. 
To combat this requires an appropriate approach that will facilitate education and begin to engage software managers in a quality agenda. EPA helps in several ways. Firstly, the marketing of EPA has raised awareness of software process improvement. Then, the application of the method has raised the level of education within the appraised organisations. Finally, the appraisal results have provided a road map for software process improvement within each appraised organisation. 
By requiring only 6 person-days of internal staff time and a similar amount of external appraiser time, EPA has proved attractive to SME’s organisations from the standpoint of costs. This has been important for the CSPT since our objective is to stimulate process improvement programmes. In this respect we have witnessed the method not only contributing to the diagnosing stage in the IDEAL[footnoteRef:4]SM model [8, 9] but also to the initiating stage in helping secure sponsorship to begin the first improvement cycle. [4: SM SCAMPI is a service mark of Carnegie Mellon University.
] 


3.2 The benefits to our Research Centre

Three main benefits have been observed so far. Firstly, much of our research is of an empirical nature. It is therefore important that we gain access to valid data from commercial sources. EPA, by appealing to industry, has provided a good vehicle for gaining access to commercial domains from which such data is obtained. Secondly, CSPT is a university-based centre and is not driven by a profit motive. Many of its staff are academics who must balance a wide variety of commitments. EPA makes fewer demands upon such schedules and is therefore easy to deploy. Finally, EPA helps us fulfil one of the University’s main objectives in respect of its knowledge transfer agenda.

3.3 Observations on the use of the EPA method

One hour is sufficient time to cover each of the requirements management and configuration management process areas. However, the Project Planning process area typically required 1½ hours to complete – as did Project Monitoring and Control. The Measurement & Analysis and Product & Process Quality Assurance process area interviews tended to require only 45 minutes each.
The power of the method is in having two appraisal team members. During each of the interview sessions, one of the team led the questioning while the other made notes. The person leading the session had a PC based tool which enabled them to make snap judgements about the answers being given by judging on a discrete set of values – Red (not practiced), Amber (partially practiced), Yellow (largely practiced) and Green (fully practiced). In this way, the opinions of the questioner could also be recorded for subsequent review. 
A screen-shot from the tool is presented in figure 2.




[image: ]

Figure 2 – Screen-Shot from the EPA Tool


During stages 6 and 7, both appraisers discussed the findings and the spreadsheets used to record snap judgements were revised. When both appraisers were happy, the tool produced histograms which proved very useful in judging performance against CMMI® process area goals. The tool also produced histograms for practices within goals, but these proved less useful for a variety of reasons. In particular, some CMMI® practices resulted in more questions than others. The histograms were based on the answers to the questions – so statistically, some practices were subject to smoothing effects from multiple answers to a greater or lesser extent than others – whereas all goals were subject to this smoothing since, at the goal level, there were always many answers to be consolidated.

In stage 7, the final report is developed by the two appraisers reviewing the notes, specific practice scores and the histograms produced by the EPA tool for each of the 6 assessed process areas.  The appraisers produce the final report by sequentially reviewing the data obtained for each of the process areas and documenting an agreed set of strengths, issues and suggested actions. The final report takes the format of a Microsoft PowerPoint presentation that lists a set of strengths, issues and suggested actions for each of the process areas, plus a list of global observations that affected all process areas.

3.4 Limitations of the EPA method

The EPA method is designed as a light-weight assessment model to be used within organisations that have very little experience of software process improvement. The method relies heavily on information obtained from interviewing company personnel and performs limited cross-referencing checks (due to the limited time available for data collection and analysis). In other words, it lacks ‘depth’ as defined earlier. As a result, this approach depends on the willingness of the company to engage in software process improvement. It is important that the company encourages it’s employees to answer interview questions in a truthful and helpful manner so that the resultant findings report will provide an accurate an reflection of the company’s strengths and weaknesses within each of the appraised process areas. The findings report contains a list of recommendations which each company must prioritise into an action plan based upon their goals and aspirations.
In addition, within the parameters of the method’s schedule, there is no provision for a company to select six specific process areas. In order to achieve this, extra resources would be needed to educate the organisation being appraised on the CMMI® process areas and in examining these with relation to business objectives. This was judged to be an avoidable cost.




4.0 Related Work
Process assessment methods generally draw upon one of two process models: (i) ISO/IEC 15504 [10] and (ii) CMMI® [5]. Using each of these models there have been many attempts to develop light-weight process assessment methods. For example, RAPID [11], SPINI [12], FAME [13], TOPS [14], and MARES [15] are all based on the ISO/15504/5 [16] reference model. With regard to the CMMI®, EPA is an example of an ARC class-C compliant method. 
Anacleto et al. [17] have considered process assessment methods for small software companies. In their paper they provide a framework for comparing assessment methods and have compared most of the methods mentioned above. They suggest that assessment methods “either provide a method for a fixed set of processes or in correspondence with the specific characteristics and goals of an organisation select a set of processes to be investigated.” Our EPA method has been used in the former style where we pre-selected a set of 6 process areas to appraise. However, EPA could equally well be employed with a set of process areas determined in consultation with the organisation to be appraised. Those process areas being drawn from the full suite of 25 within the continuous representation of CMMI® and within the constraints of EPA where the evidence gathering sessions must be concluded within one working day. This would require an additional explicit stage during which process area selection would be accomplished.  
In terms of comparing the performance of the EPA appraisal to a full class-A assessment we found that the trends observed in our results were similar to those reported by the Software Engineering Institute from class-A (SCAMPISM) appraisal returns from 18 organisations and believe that this helps to support the validity of our work. Details of this comparison are provided in another publication [6].
In the second phase of our appraisal programme using EPA we are enhancing stages 1 and 3 to accommodate much more discussion of the company’s problems and business goals. We are using this information to tailor the evidence gathering (stage 5) sessions to suit each company individual. Company’s will select six process areas from a set of 12 from CMMI® which will form the basis of the appraisal.

5.0 Conclusions
From our initial pilot work with EPA, certain trends have emerged in the appraisal results. For example, small software companies tend to focus on product quality assurance rather than process quality assurance – relying more heavily on individual developer competence as opposed to process. 
Medium-sized software development organisations appear to consider process to a greater extent – but often not as fully as the CMMI® would inform. Such organisations may benefit from some additional process, but must always be convinced of the benefits from its introduction.
During this current time of severe economic constraint in the software industry, most companies appear to spend too little time reflecting on their own performance. Root-cause analysis is often neglected, inhibiting performance improvement. The culture of software process improvement tends either to be absent, or to be pursued in a fairly hap-hazard manner.
Most companies preferred the on-site interview sessions (stage 5) to be contained within one working day. It was possible to cover 6 process areas to capability level 1 within this one day constraint. 
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