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In this paper we describe ongoing research within the Centre for Software Process Technologies (CSPT) into improving the effectiveness of software process appraisals by reducing some of the tasks that are performed by assessment teams. We will describe how this may be achieved by introducing a speech recognition and parsing system into process assessments.  

The CSPT is a research and knowledge transfer group funded jointly by the University of Ulster and a Northern Ireland (NI) 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 NI software industry. For much of the NI software industry, class-A assessment methods would not currently be appropriate. The CSPT approach is to build up awareness and understanding in the aims and objectives of software process improvement in a more gradual way by trying to keep the overhead associated with such measures small to begin with. In order to stimulate interest in software process improvement within the NI software industry it was important that the overhead costs were minimised. Therefore, the CSPT developed a class-C compliant CMMI method for the assessment of software processes in commercial organisations. In a pilot appraisal programme, this method was used to appraise six software development companies in NI. 

The core of this assessment method involves interviewing key staff from the appraised organisation. There are 6 interviews. Each interview is scheduled to last approximately 1 hour. Each interview focuses on one of the 6 chosen process areas i.e. Requirements Management, Configuration Management, Project Planning, Project Monitoring & Control, Measurement & Analysis and Product & Process Quality Assurance. Each interview involves an appraisal team plus between 1-8 staff from the appraised organisation. 

The collected information is then reviewed to produce a findings report. The findings report consists of a list of strengths, issues and suggested actions for each of the process areas evaluated. Additionally, global observations covering all process areas are also provided. Finally, this report is presented to the whole group of people in the appraised organisation, who participated in the interviews.
Although the assessment procedure was found to be generally satisfactory, the CSPT assessment team had some reservations in that the mechanics of the assessment model itself are very basic and suffer from a number of potential weaknesses:
1.	The assessment team consists of two members. One member leads the interview within each of the process areas and makes an initial judgement as to whether a question relating to a specific CMMI practice for that process area has been fulfilled: “Fully”, “Largely”, “Partially” or “Not at all”. The other team member is then responsible for making notes based on the responses to the questions posed within the interview. This presents a number of issues in that some questions invoke lengthy responses and this creates a problem for the note-taker. Do they try to write-down every response verbatim, or try to understand a series of responses and then summarise based upon their understanding. The following issues may arise:
•	It is difficult for a scribe to record in full detail the responses given to questions during the assessment. The volume of notes is often prohibitive and with the necessity to use qualified staff during the assessment, the option of using a person with short-hand skills is impractical.
•	Where the scribe summarises their understanding of the responses made, it is possible that some important details go unrecorded. Further, the assessment then becomes dependent on the scribe’s proper understanding of the responses made. Simply taping the responses for later review is not practical given the time constraints on the assessment deliverables.
2.	To create the findings report the assessment team have to review the handwritten notes obtained from the process area interviews and search for evidence that can be mapped against appropriate parts of the CMMI model.  This can be quite a time-consuming process that involves serially going through each specific practice within the CMMI model and scanning the documentation for evidence. As CMMI contains a large number of practices this can be quite a long and tedious task.

In an attempt to resolve these issues, the CSPT is currently engaged in a project to introduce speech recognition technology into software process assessment interviews. The project is composed of two phases.
Phase 1: This phase captures speech during CMMI (initially class C) assessments and produces answers to assessment questions in the form of text. This will help resolve the problems highlighted in issue 1, by removing the need for a note-taker. This phase will make use of existing speech recognition software that was developed in the Sphinx project at Carnegie Melon University (CMU). We are currently investigating the most appropriate hardware configuration and we are hoping to resolve the difficulties of distinguishing between speakers where more than one person attempts to speak at the same time.

[bookmark: _GoBack]Phase 2: This phase enables the output from the previous phase (i.e. the text captured at CMMI assessments) to be parsed for keywords that will enable evidence to be categorised and mapped to appropriate sections of the CMMI model. This phase will help resolve the problems highlighted in issue 2, by automatically mapping the responses to a model based framework. This phase will make use of existing speech parsing software that was developed in two previous research projects (the Phoenix project at CMU, and the PROMIS project at the Institute of Mathematics, Academia Sinica in Beijing, China). At present we are developing parser rules using the Phoenix software. 

Our initial plans are to develop this project specifically for the CSPT’s class C assessment method. As no official benchmark is provided, these class C assessments provide us with an appropriate vehicle in which to trial this technology. Also until we are satisfied with the performance of the project we will operate a dual system, with speech recognition technology plus note-taking both being present. Despite the initial overhead of having to use both capture techniques it is hoped that this will serve three purposes. Firstly, it will de-risk the assessment in case of technology failure due to the prototype nature of the system. Secondly, it will enable more thorough information to be captured as the note-taker’s comments will be re-enforced by the text produced from phase 1 and the mappings from phase 2, so no evidence should be omitted or misinterpreted. Thirdly, the dual capture mechanism will enable us to assess how effective the speech recognition system is in comparison to note-taking. Results and feedback received from this exercise will also enable us to fine-tune the performance of the project. Finally, whenever we are satisfied with the performance of the speech recognition and parsing system, assessment may then be performed without the need for a note-taker. This would then mean that such assessments could be performed by one person.
Our future plan is to increase the scope of the projects to enable CMMI class B and full SCAMPI class A assessment methods to use our speech recognition and parsing system to remove the need for note-taking within assessments. In the case of the class B and class A appraisals separate interviews do not take place for each process area and therefore phase 2 would require extending to enable the recognition and parsing of sentences relating to the entire CMMI model as opposed to a single process area.  However upon completion of this work a response provided in any of the appraisal interviews would automatically be mapped to appropriate sections of the model, therefore reducing the chances of members of the assessment team responsible for particular process areas missing key evidence as a result of not being present at a particular interview.
In conclusion, this speech recognition and parsing system project could reduce the error-prone and tedious aspects of software process assessments and therefore improve the effectiveness of such assessments, whilst reducing some of effort required by the assessment team.
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