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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. If a problem has several questions, each question will have the same amount of possible points. Thus, 3b counts for 10 points have two questions which thus count for 5 points. 
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. 
The solutions supplied – bold and italics – are not THE solution, but one out of many. 

Problem 1 – Quality Assurance (20 points)
The company Speedy is a small Norwegian company with 10 employees – nine developers and an administration secretary who takes care of everything that is not software related. Due to requirements from an important customer Speedy will try to be certified according to ISO 9001. 
1a – Quality Assurance procedures – 15 points

1a-1: Write the procedures that are needed in order to comply with ISO 9001's requirement 7.1. The requirements are described in appendix A.
Since the company is small and do not have a separate QA-resource, the procedures need to be simple and short. First and foremost, the procedures must contain information on

· who shall use it and when

· what is the necessary input

· what shall be the output

It could also be useful to add something about how things should be done but this is skipped here in order to keep it short. We suggest the following procedures:

Quality objectives and requirements for the product

At the start of the project, the PM plus one of the developers shall meet with customer representatives to define all functional and non-functional requirements. The requirements shall be written in a language and representation that is understood by the customer representative. The customer representative shall sign the requirements list or document. In addition, the customer representative and Speedy shall agree on a simple and efficient procedure for changes to the requirements. Thus:
· who shall use it and when: PM plus one developer and a customer representative at the start of the project 
· what is the necessary input: the customer’s requirements – functional and non-functional
· what shall be the output: a requirements document that is understood and signed by the customer plus the description of a requirements change procedure
The need to establish processes, documents and provide resources specific to the product required verification, validation, monitoring, inspection and test activities specific to the product and the criteria for product acceptance
We will assume that the company already has established three sets of procedures for the above mentioned areas – one for each level of system criticality (high, medium and low).   

The need for V&V, monitoring, inspection and testing are established based on a risk assessment – what will happen if the system fails. The risk assessment will be performed together with the customer, based on the functions the system shall provide and the environment in which it will operate. Thus:
· who shall use it and when: PM plus management and a customer representative at the start of the project 
· what is the necessary input: a description of the system’s operating environment and the services the system is supposed to provide – see the previous point in the ISO standard
· what shall be the output: a criticality class – H, M or L
Records needed to provide evidence that the realization processes and resulting product meet requirements

Speedy will use its standard process for the relevant development. This process shall either be accepted by the customer or updated so that the customer can accept it. The accepted process shall contain a list of all necessary “Poof of Compliance” documents. Speedy will assure that the product meets all stated and expected requirements by running and documenting unit tests, integrations tests and system test. The final acceptance is performed by first running a SAT and then, together with the customer’s representatives, running a FAT. Thus:
· who shall use it and when PM plus management and a customer representative at the start of the project 
· what is the necessary input: Speedy’s standard development process for this type of project.
· what shall be the output: a signed – possibly updated – version of Speedy’s development process for this projects
1b – Adapting Quality Assurance to agile development – 5 points
Speedy has now been certified for three years. The company is doing all right but the employees are complaining about the bureaucracy that came in together with the certification. In addition, the customers have started to complain that the products Speedy deliver are lacking in innovation. It seems clear that something needs to be done to increase the creativity among the developers.  
1b-1: Explain how you will give Speedy's developers the opportunity to be more creative, without jeopardizing the processes and procedures the company needs in order to stay ISO certified.
A simple solution is to require each developer to use a certain part of his time not to work on a defined project but instead work on his own ideas. The company should also establish a forum where the developers can meet regularly to present and discuss the ideas that are developed in this way. 

Problem 2 – General improvement (20 points)

2a – Change management – 15 points
A medium sized company – 25 developers plus an administration with three persons – want to start doing systematic process improvement. Due to this, they want you to help them select a process improvement concept – especially data collection. They have had a look at three methods for data collection – GQM, affinity diagrams (KJ) and error report analysis.  
2a-1: What will you do to help the company with this choice? Remember – you shall not select a method for them but help them to make their own choice. 
We first need answers to the following questions:
· What is your attitude to risk? High risk aversion can imply a lot of quantitative data (GQM or error reports) followed by statistical analyses. Low risk aversion can imply more use of experts (affinity diagrams) – e.g. developers’ opinions.  

· What is the purpose of the data collection – and “for improvement” is not a sufficient answer while “to identify important defect sources in the process” is OK. The answer will give us insight into what kind of data you need – qualitative vs. quantitative, which activities shall we collect data from and so on.

Based on the answers we can use a group process where we present the strong and weak points of each method, related to the answers given by the company to the two questions above.    

2b – Follow-up activities – 5 points
2b-1: The choice of data collection method may influence how they will follow up the improvement process.  Describe how you will organize the follow-up activities if the company chooses affinity diagrams as data collection method. 
The affinity diagrams will identify topics related to positive and negative experiences form one or more projects. It is thus natural to follow up the improvement process by collecting data regularly on two issues:

· Are the positive experiences still there
· Are the negative experiences going away or are they being reduced. 

The data needed can be collected from the affinity diagrams from the last finished projects. 

Problem 3 – Improvement methods (30 points)
The Gruff company is in trouble. What used to be a stable and docile customer base has over time turned into something that is increasingly difficult to handle. Many of their complaints are over minor issues, such as badly formulated leading texts and misspellings in error messages. Most of the Gruff employees believe that this is just symptoms – they are just dissatisfied with Gruff but have problems finding something important to complain about. 
At the same time, the developers have started to complain that the company has a rigid, bureaucratic management who insist on old-fashioned methods – "What worked before should work now also". Gruff has also experienced that developers who have been offered a job have declined the offer after having talked to developers who already work at Gruff. Management has finally understood the seriousness of the situation and you are hired in to get Gruff back on the right track.
3a – Changes to the development process – 20 points
3a-1: The company needs to do something as soon as possible – first and foremost to convince their customers that they are not old-fashioned and that they still are in the technological forefront. Explain what you would do and why you believe that it is a useful solution in the short term perspective – one year. 
We should start by elaborating on the fact that developers have turned down a job offer from Gruff and find out why – for instance by interviewing some of them or doing a company reputation survey. In addition, we should interview some of the customers to pinpoint the sources of their dissatisfaction with Gruff. Presenting these facts to management will help to drive home the need for modernizations and assure their long term support.
If the problems are related to management, we are in serious problems. However, from the way the problem is stated it seems that we can get a long way by “modernizing” the way we do development. The simplest is to start with new tools. The introduction of new, advanced tools will create new enthusiasm and give us a good image. In addition we should start using agile development methods. This is, however, a more difficult step given a conservative management.
In addition we should start arranging company presentations at a few important universities. Give presentations on the “new Gruff” and engage the students in discussions and student projects. 
3a-2: What you suggested in problem 3a-1 is just the first phase. Explain what you will do in the long term to make Gruff a company that is popular both with customers and developers looking for a job. Explain also why you think that this is a useful solution in the long term perspective – two to four years. 
In the long term perspective, we need to make the company more focused on customer and developer satisfaction. This might mean that we need to change the management’s culture. The main issue is to make everybody accept that your competitors will not wait for you to catch up; that improvement will have to be a continuous process in the face of cut-throat competition and that there will be “no mercy for the loser” – (The Deguello.  Sorry, I just couldn’t resist).

The most important steps will be to:

· Identify a person who is willing to be responsible for the company’s SPI. This person needs to get the necessary resources from management and management must be involved in the improvement.

· Start an improvement program with several small and quick, but highly visible goals.

· Involve everybody in the company – improvement is everybody’s business.  

3b – Follow-up on process changes – 10 points

3b-1: Define two success criteria for the short term actions that you suggested in the solution to problem 3a-1. Explain why it is important that the success criteria are simple and quick to measure and analyse.
I have selected the following two success criteria:

· The company’s standing among important customer. Data should be collected monthly through interviews just to be sure we get the answers. We need to observe a positive trend – at least after six months. 

· The company’s standing among IT students at universities and colleges. Data should be collected at least twice in each semester – at the start and shortly before it ends. We need to observe a positive trend at least after three data collections. 
We will need to collect data several times in order to see how the situation evolves. Since we work in a one-year perspective, there will be short time between each data collection campaign and keeping it simple will increase the success probability. Colleting large data sets several times during a one-year period from the same persons will not be well received.  
Appendix A 
ISO 9001, section 7.1 
The organization shall plan and develop the processes needed for product realization. Planning product realization shall be consistent with the requirements of the other processes of the quality management system 
In planning product realization, the organization shall determine the following as appropriate

· quality objectives and requirements for the product
· the need to establish processes, documents and provide resources specific to the product required verification, validation, monitoring, inspection and test activities specific to the product and the criteria for product acceptance 
· records needed to provide evidence that the realization processes and resulting product meet requirements.
The output of this planning shall be in a form suitable for the organization’s method of operations
