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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 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. Write a procedure to implement this ISO 9001 paragraph for an IT-company with 20 to 50 employees. 

A procedure shall have the following contents: 

· Input – what info does the process need before it can start?

· Participants – who need to participate in order to achieve the procedure’ goals?

· Output – what info does the procedure deliver to the company?

· Activities – how does the procedure transform input to output?  

It is not necessary to structure the procedure according to these points but the persons or roles should be identified in the procedure. 

It is smart to take the guidelines from ISO 90003 as a starting point. The procedure needs to cover three areas – product info, enquiries and customer feedback. This can be done either by implementing a generic procedure or by implementing three procedures – one for each area. Both alternatives are acceptable but I will choose the first alternative. 
We need to decide the area of responsibility for this procedure. Should it describe the whole process from enquiry till the customer receive his response or do the procedure’s responsibility stop when we have linked the customer to the person responsible for handling the enquiry within the company? Again both alternatives are acceptable but I have chosen the second solution.  

· Input: Request for communication from customer. The request will be for either information on products, enquiries pertaining to existing contract or activities or customer feedback.
· Participants: help desk personnel. In addition, project leaders, developers and information responsible as needed.  
· Activities: 
· All enquiries will arrive through the company help desk where they will be registered. If an enquiry arrives in any other way it will be redirected to the help desk.  This is done to make sure that all enquiries will be registered. 

· The help desk will have a prioritized list of contact persons for each type of enquiry. It is the responsibility of the help desk to put the user in contact with the right person. 

· The help desk will handle the enquiries according to their type.
· Information on products – redirected to the information department. See info department appropriate procedure
· Enquiries pertaining to existing contract or activities – redirected to the relevant project leader or activity responsible. See project or activity leader appropriate procedure.
· Customer feedback – will be further processed by the help desk.

· Customer feedback will be handled by the help desk personnel as follows:
· Help the customer to identify the relevant product and version.

· Open the product’s home page on the intranet.  

· Check the product’s list of known problems. This list will also show any known fixes or workarounds. 

· If there is a known fix or workaround this will be given to the customer on phone and email. 

· If the problem is already known but not yet fixed, the customer will receive info on the status of the problem and when he can expect to receive a fix.

· If the problem is new, the help desk will register the problem and who reported it. They will then send a receipt to the customer and send all relevant info to the developer responsible for the product.

· The problem is then handled according to the appropriate developer procedure

· The help desk will each month generate specified statistics – enquiry type, products and customers involved etc. This info is used by the QA department to identify improvement opportunities in the company or to initiate improvement projects. 

· Output: 
· To the customer – fixes, workarounds, status etc. on reported problems.

· To other parts of the organizations – new problems and customer needs for info

· To the QA department – monthly statistics on defined areas.  

The procedure shown above is quite large and I do not expect students to produce this amount of material. What is important is that what they present is a procedure – a work description – and not a set of general ideas about customers’ feedback and so on.  

1b – Large versus small companies – 5 points

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

A small company will most likely have neither a help desk nor a QA department.  Thus, each customer enquiry will arrive at the desk of one of the developers and be handled by him. The following points are important
· The person who receives the enquiry must register it in the appropriate database and use the intranet to handle all problems in same way as in the procedure shown above.

· The person who receives the enquiry is responsible for handling it if possible. Otherwise, he is responsible for identifying the person who can handle it and transfer the customer to this person.

· Appoint a person to be responsible for generating important statistics for later process improvement. 
Problem 2 – General improvement (20 points)

The company LGTR (Let the Good Times Roll”) have for a long time had a virtual monopoly on selling software for conducting surveys on the internet. This has created a company with a culture of senseless optimism and all suggestions for process improvement have been outright rejected. The most common argument is that “We make good money using our current processes”. 
The company has five developers and uses an incremental development process. An increment usually takes one month to complete.  

Lately, a lot of things have changed. They now have heavy competition from a freeware tool and a new company has also started to develop and market a tool in the same application area as LGTR. 
2a – Data collection – 10 points

LGTR has decided to start developing new tools and need more money to hire new developers. The first thing they want to know is if it is possible to increase the price of their product.  

1. LTGR conducts survey among it current and prospective new customers. The most important question in the survey is “Would you be willing to pay more for a high quality survey tool?” A total of 82% of the respondents answered “Yes” to this question. Why would it still be foolish to use this result to increase the price of the tool after having done some quality improvements? 
The question is way too general to be used as a basis for an action. Since “quality is good” most people would respond positively to this question. What they would do in a concrete situation – e.g. when they shall by a survey tool – is something completely different. 

2. How should the questions in the survey be formulated in order to get reliable information on whether the customer really would pay more if we raise the quality? 
The questions must be as concrete as possible. Thus, they need to be related to this particular tool and preferably to concrete quality improvement for the tool – both improved functionality and improved quality, e.g. improved reliability or response time. 
3. Construct a small survey that will help LGTR to identify the quality attributes of the new survey tool that it is most important to improve if they shall be able to increase their price.  
Important questions are related to the following areas of interest:
· Which features are the best ones in the tool? This will show use what must not be changed. In addition, it will give us ideas to new features.
· Which features are the worst ones in the tool? This will give us ideas as to what to improve and what to avoid in the future. 

· Satisfaction with non-functional factors such as reliability and use friendliness

· Satisfaction with the help the users get from the company when they have problems – e.g. help desk, updates and other service related functions.  

4. Why may improvement of the quality attributes identified by the survey not be enough to justify an increase in the price for the tool? What other kind of improvement is needed and which sources of information would you then need?
All responses to the survey will most likely be related to functionality that is already there – better A, faster B and so on. What we really need is new features and services that the users have not thought about – the “wow” factors. Important sources for this type of info are user groups in brain storming sessions etc. The important point is that the sources must be users with experience who should be help to decouple from the way they use the tool today and focus on what would really please and surprise them.
2b – Data analysis – 10 points

1. How will analyze the data that were collected for problem 2a-3?

This depends on how the questionnaire in the survey is constructed. We will assume that the questionnaire consists of two parts – one part where the respondents has used some kind of value scale for their response – e.g. a Likert scale – and one part where they have given free format textual responses. The analyses can then be done as follows:

· Value responses – use Box plots, frequency plots or bar charts to identify the best and worst features, the best and worst service functions etc. 
· Textual responses – use affinity diagrams – the KJ method.

2. In our case, the data collected for problem 2a-4 are subjective and consists of statements and opinions from the respondents. How would you analyze these data so that the results can be used to improve the internet survey tool?

A good way to analyze this type of data is to use the affinity diagram – the KJ method. An alternative is to code all the data first and then look for patterns in the responses. In both cases, the purpose is to identify new, important functionality or services. 

Once the important improvement opportunities have been identified, we could use RCA – fish bone diagram / Ishikawa diagrams – to identify the necessary actions.  

Problem 3 – Improvement methods (30 points)

We will take the following scenario as our starting point: 

Company X has a quite large IT organization that develops tailor made software. They have always had some problems with cost and time estimation but this has never been an important issue with X’s management. Things are now changing and X is looking into outsourcing a part or all of their IT organization. In order to increase their value to the company the IT organizations has decided to improve their processes for estimation of time and cost. You have been hired in as a consultant to help them.   
1. In the general case, there are several data sources that can be used for improvement work. Describe at least two of them and discuss their pros and cons.

Important data sources are developer knowledge and experience, historical data and data collected during real projects. Their pros and cons are as follows:

· Developer experience and knowledge

· Pro: easy and inexpensive to collect. Takes a short time to get the data.

· Con: are somewhat untrustworthy due to factors such as selective perception and faulty memory 

· Historical data

· Pro: even though more expensive that experience and knowledge, they are still inexpensive to collect. They are already available in the company and are thus quick to collect.  

· Con: in most cases, there is a lot of missing, incomplete and misleading info in historical data. In order to get any useful info out of it we need access to one or more of the persons that created these data. 
· Data collected during real projects. 
· Pro: realistic data
· Con: takes a lot of time. In the general case, the data are not available before the project is finished. Data pertaining to e.g. analysis and design will be available when these activities are finished but we will still not know how good the project is before it is delivered to the customer.  
2. Which data would you collect to improve the estimation processes? Explain why you chose these data?
Important data are:

· How have we estimated time and costs?

· How good are the estimates of time and cost for each estimated unit? We need a way to compare estimates and real values.
· How can the units be characterized – e.g. complexity, newness, size and type.

· What kind of personnel worked on the estimation – those who should do the job or others?

3. How would you analyze the data collected in problem 3-2 in order to identify improvement opportunities? 

The analysis should aim to identify the characteristics of the unites with the largest differences between real and estimated time and / or cost. These characteristics can be estimation method, personnel that did the estimation or characteristics of the units themselves. 

Once these characteristics are identified, we need to identify the links between the characteristics and the bad estimation results. This is best done through the use of an RCA. This will give us a set of improvement opportunities. A cost / benefit analysis may be needed to identify the improvement actions that we will implement.
4. Which risk factors exist when changing the estimation processes and what can we do to reduce this risk? 

The following list shows some general problems pertaining to changing any process in a company. They are examples of what could be relevant answers to the question and is by no means intended to be complete. 

· The new process is sabotaged, e.g. due to little interest or little understanding of its value. The general problem is lack of anchoring in the organization of the new process. The worst version of this risk is a situation where the developers claim to use the new process but just produce documents that are intended to keep management happy while they use the same methods as they did before. 
· Company management believes that the developers can “just start using the new process” and ignore pep-talks, incentives, courses, on-the-job-training etc.

· Introducing a new process leads to several practices within the company, e.g. some uses the old process, some uses the new process, some uses a mixture of both and some use part of the new process – the part that makes sense to them. 
· The new process seems to be accepted and is used for the first few projects just after introduction. As soon as the heat is on, however, people fall back to the old practice since this is the process that they feel that they master.    

Appendix 1 – ISO 9001
ISO 9001 – 7.2.3 

The organization shall determine and implement effective arrangements for communicating with the customers in relation to

· 7.2.3a. product information
· 7.2.3 b. enquires, contracts or order handling, including amendments
· 7.2.3 c. customer feedback, including customer complaints 
ISO 90003 – 7.2.3

For computer software, the method of communication may vary depending on the type of contractual agreement and on the scope of the contract for development, operation and maintenance. 

The following guidance for communicating with customers is separated into advice for development and advice for operations/maintenance life cycle processes

Joint reviews involving the organization and the customer may be scheduled on a regular basis or at significant project events to cover the following aspects, as appropriate

· Product information, including

1. development plans

2. conformance of outputs, such as design and development documents, to the customer’s agreed requirements

3. demonstration of outputs of the development processes, such as prototypes

4. acceptance test results.

· Enquiries, contracts and amendments, including

1. the progress of activities concerning the eventual users of the system under development, such as deployment and training

2. the progress of software development work undertaken by the organization

3. the progress of agreed activities being undertaken by the customer

4. the methods by which the customer will be advised of current or planned future changes 

Sources of information that involve customer communication in operations and maintenance may include the following:

· Product information, including

1. online help, user manuals describing the product and its use

2. descriptions of new releases and upgrades

3. product web sites

· Enquiries, contracts and amendments, including

1. progress on product or service delivery and/or maintenance activities

2. processing service or product risks, issues and change request 

· Customer feedback

1. help desk arrangement and effectiveness

2. progress on customer complaints processing

3. surveys, user groups, conferences.
