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Introduction

In this exam you can score a maximum of 70 points. The rest of the total possible score of 100 points for the semester comes from the compulsory exercise - the essay. Each sub-problem gives the same score. Thus, since 2bgives maximum 10 points, each of the two sub-problems counts for five points each. 
If you feel that any of the problems require information that you do not find in the text, then you should

· Document the necessary assumptions

· Explain why you need them

Your answers should be brief and to the point. 

Problem 1 – Quality Assurance (20 points)

1a – Quality Assurance – 15 points

In appendix 1 you will find a paragraph from ISO 9001 together with the corresponding guidelines from ISO 90003. You shall write a procedure to implement this ISO 9001 paragraph for a medium size IT-company with 30 to 50 employees. 

First and foremost – the answer given must describe one or more procedures – i.e. input, participants (roles), action and output. Since the focus of this ISO 9001 requirement is product information, the result of the procedure must be this information. A general discussion of the problem should give a low score – 1 to 5 points.  
We solve this problem in two ways. We can (1) describe the procedure for filling in all the information or we can (2) describe one procedure per information item. Both solutions are acceptable. Below is a small example of what is expected if we chose alternative (2). 


7.4.2 Purchasing information shall describe the product, including where appropriate

…
7.4.2 b: requirements for qualification of personnel. Guideline from ISO 90003: Requirements on the personnel (e.g. prerequisite training, product knowledge). 

The company shall develop and maintain a qualification database for all personnel. This database is used to fill in the information requested by ISO 9001, section 7.4.2 and shall contain (1) name, (2) a list projects where the person has participated, (3) the person’s role in each project (4) and (5) all courses attended. The following procedure shall be used to update the database:

· Participants: QA manger, sales manger, one project manger and two senior developers (more than 5 years relevant development experience)

· Input. Summary of all projects and courses terminated since last database update.  
· Action: the participants go through the input and decide the necessary database updates for each person. The decided updates are performed by the QA manger.  

· Output: an updated qualification database. 

If the answer contains all the data needed but not the process needed to obtain them, the score should be less than 13 points. 

1b – Large versus small companies – 5 points

What would you change, and how,  if you should use the result from 1a and simplify it so that it could be used for an IT-company with four to six employees.

Two things are important when considering ISO 9001 procedures for a small company: the number of independent roles that can exits and the costs related to being ISO 9001 conform. As an example, consider the small-company version of the procedure above:
The company shall develop and maintain a qualification database for all personnel. This database is used to fill in the information requested by ISO 9001, section 7.4.2 and shall contain (1) name, (2) a list projects where the person has participated, (3) the person’s role in each project (4) and (5) all courses attended. The following procedure shall be used to update the database:

· Participants: A  project manger and two senior developers (more than 5 years relevant development experience)

· Input. Summary of all projects and courses terminated since last database update.  

· Action: the participants go through the input and decide the necessary database updates for each person. The decided updates are performed on the fly.  

· Output: an updated qualification database. 

Note that just a piece of text, basically saying that we need to reduce the number of participants for each procedure shall give maximum 3 points.   

Problem 2 – General improvement (20 points)
2a – Qualitative vs. quantitative – 10 points
1. Describe the main differences between a qualitative and a quantitative approach to software process improvement and under which conditions you would choose one over the other.

Qualitative approach: An approach that use data that are qualitative – e.g. “(I like) A better than B” or “(in my opinion) X will give a better result than Y”. Generally, the term “qualitative” is used for any way of ranking things (methods, tools etc.) based on assessment of  characteristics

Quantitative approach: An approach that uses data that stem from measurements – e.g. “component A has more defects than component B” or “we used a shorter time finding all defects when using tool X that when using tool Y”. Generally, the term “quantitative” is used for any way of attaching characteristics to things (methods, tools etc.) based on measurement.

All SPI is based, one way or another, on the information available when we have to make our decision on what to do in order to improve the development process – e.g. buy a new tool, change a procedure or give a new course. If we have the opportunity we will get the best results if we base our decisions on a quantitative approach – i.e. measurement, not assessment.  

However, if it is difficult to obtain quantitative data due constraints in availability, time or resources, we need to use qualitative data. Thus, if we know the number of defects found in each component, we will use these data. If we do not have the data and do not have time and personnel available to get them, we will have to base our decisions on assessments. 

2. Will a quantitative approach also always be an objective one? Explain your answer using two examples. 

Objective means “Independent of observer”. For data used in SPI this is unfortunately not always the case. We can illustrate this with two simple examples: 

Example 1: The number of person-hours used to fix a bug. Different persons will include different work items. One person might include only the corrective action, wile another may include recompilation of the component, wring the report, updating the bug database and updating the regression test suite. 

Example 2: The number of bugs. Different persons will count bugs in different ways – one test case fails and we identify three components that need to be changed. Has the test case revealed one or three bugs? 

Note, in order to get a full score here, there must be two examples. It is not enough just to write a “Yes” or a “No”. 

2b – Data analysis – 10 points

A company has discovered that they use more than 50% of all our personnel resources to do testing. The main reason for this is bad unit testing. In order to reduce the testing effort, they are considering buying a new testing tool. There is, however, quite a lot of disagreement about whether the tool will improve our situation. After some internal discussion, they have decided on one of the following approaches:
· Approach 1: Identify five companies that already use the tool and interview testing personnel in these companies about their experience with the tool. If the testing personnel claims that new testing tool helps them to find more defects during unit testing, we will buy the new tool.
· Approach 2: The Company has the original version – before unit testing – and all identified defects for all the components from a previous, large project. They can test these components with the new testing tool to see how good it is compared to the testing done in the original project. If the new testing tool helps us to find more defects during unit testing, we will buy the new tool. 

1. What are the pros and cons of the two approaches described above, which one would you choose and why?

Approach 1
Pro: Will collect a wide range of experiences and opinions which will give us useful information. Information from real users using the tool in real projects will help us to see past the claims from the tool commercials.
Con: In order to be able to use the information for our decisions, we need companies that work in the same way as us and develop systems that are similar to the one we develop – e.g. have similar size and complexity. If the companies are widely different form ours we will need to compensate for this during our assessment of the tool. This will, however, introduce uncertainty. 

Approach 2
Pro: Since the data now comes from our own organization, we get rid of the problem with data from companies that are not similar to our own. If we have not changed our development process dramatically during this period, these data are not too old – less than three years old, say – they can be considered to be comparable to the way we develop software today. 
Con: the resources – time and personnel – need for retesting all the components can be quite large. 

My choice: If we (1) have the resources available and (2) can get a cheap trail version of the tool for the period needed, I would go for approach 2. The reasons for this is that this approach will guarantee that:
a) the data – e.g. type of components – are representative
b) the development approach and experience and knowledge level of the personnel is representative

Otherwise, I would go for approach 2.

Note – the conditions (1) and (2) outlined above are not necessary to get a full score on this problem.   

2. If you use approach 2, how would you analyse the data set, consisting of triplets
· component ID

· original number of defects found during unit testing

· number of defects found with the new tool during unit testing

The right answer is a paired t-tests or a sign-test. Both of these alternatives should give a full score.
A regular t-test will also give us an answer but this answer will be heavily distorted if the components are of different sizes and / or different complexity.
Problem 3 – Improvement methods (30 points)

3a – Post Mortem Analysis

A Post Mortem Analysis (PMA) is an efficient way for identifying problems and improvement opportunities in a process. The PMA is, however, strongly dependent on what the participants remember from the project under investigation. Research has shown that what we remember best are:
· Events that occur at the start and at the end of a process.
· Significant single events that has a large effect on the project.
Thus, it is more difficult to remember small events that happen during the middle of the project, even if they are many and the accumulated effect may be large.
1. If you suspect that the problem explained above might be the case for a project, which possible additional sources could you use to identify improvement opportunities?  

The main alternative sources of information are error reports from all testing activities – e.g. unit testing, integrations testing and systems test. Drawing a project time line will also help to refresh the participants’ memory. Other sources of information are the project archive, e-mail archives and note taken during project meetings, stand-up meetings etc.   

2. if you suspect that this is a common, recurring problem for the PMAs, what could you do at the start of the project in order to improve the available information as part of the PMA 

The simple answer to this is to collect the information identified in question 3a1 on a regular basis – e.g. have a common database for all defects discovered through the development process. This will, however, increase the workload on the developers without any obvious short-term benefit. Thus, it might be better to (1) agree on what additional information is needed for the PMA and (2) collect this information during development. 
3b – A new testing tool
It is possible to claim that our company and the problems discussed in 2b have a wrong focus and that either of the approaches sketched above is just a first stop-gap action. 
1. Do you agree to this and if you do – what should be the real focus of the company’s improvement work? 

Yes, the focus is fundamentally wrong. Instead of focussing on how to find the large amount of defects that existing in the code at the start of unit testing the company should focus on how to improve their development process so that the developers introduce fewer defects during development. 

Explain the reasons for your opinion on problem 3b-1.   

Going on as before means to use resources to first develop “buggy” code and then use extra resources to identify and remove the bugs. This is a cost that will occur for every component in every project for the foreseeable future.

Improving the development process will probably give a larger cost up front – the first year, say – but will in the long run decrease the company’s total development costs. It should thus be considered an investment.    

Appendix 1 – ISO 9001
ISO 9001 – 7.4.2
7.4.2 Purchasing information shall describe the product, including where appropriate

7.4.2 a:  requirements for approval of product, procedures, processes and equipment

7.4.2 b: requirements for qualification of personnel 

7.4.2 c: quality management system requirements 

7.4.2 x1: The organization shall ensure the adequacy of specified purchase requirements prior to their communication to the supplier
ISO 90003 – 7.4.2
 Purchasing information for software may be included where applicable.

· Identification of the product ordered (such as product name, number, version, configuration)

· Requirements or the procedure to identify requirements where not fixed at the time of order

· Standards to be applied (e.g. communications protocol, architectural specification, coding standards)

· Procedures and/or work instructions the supplier is instructed to follow

· Description of the development environment (e.g. hardware, development tools, facilities)

· Description of the target environment (e.g. hardware, operating system)

· Requirements on the personnel (e.g. prerequisite training, product knowledge)

