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1. Introduction 

1.1. Young and Energetic Consultants. (Y&EC)  

We, the young and energetic consultants, are know for our expertise regarding the 

design and implementation of software. We work with highly skilled professionals who 

are among the best in what they do. Each member of the project team knows what is 

expected of him/her and he/she will carry out his/her assignment in a highly structured 

and professional way. 

Making the costumer content is our goal. Because when we deliver high standard work in 

a professional way, we will gain credibility and this will eventually lead to more projects. 

Therefore we have every reason to make the most of every project1.  

 

1.2. Methodology 

We strive to customise the software and we deliver software that is tailor made. The only 

way possible for doing that is by making the customer part of our team. We believe that 

an active role of the costumer will maximise the investments and the automation will 

therefore help the costumers to reach his business goals. 2 

We used an intergraded methodology of extreme programming (XP) and usability 

engineering which allows us to fine tune until we reach the desired outcome.  For us the 

scope of the project is something that is not fixed and we empower the costumer to 

change the scope during the evolution of the projectb3.  

We ask a lot from our costumer we want him to be the driver behind the project. We will 

advise him, but at the end the costumer is the one who brings along with the finances 

also the business know-how. Being the driving force behind a projects is quit time 

consuming but will make the project a big success. 

We worked with this XP methodology many times and it has proven itself very useful and 

flexible. 

 

 

 

 

 

 

2. Project 

                                                 
1 PDF 20 September - 2 usability - sheet6. 
2 PDF 11 October - 3 usability - sheet4. 
3 PDF 5 October - XP part 1 - sheet5 
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At the beginning of October heat and plumbing(??) came to us with the question to 

automate certain processes.  

The companies’ core business is the repairment and installation of heating systems and 

plumbing.  

After our first meeting we decided to take on the challenge of streamlining the workflow 

by implementing certain software and hardware tools. 

 

2.1. Requirement analysis 

Before we started designing our software we needed to inform us about two major 

things. 

2.1.1. User profiles 

First of all we needed to specify the user categories4. By this we mean the people 

who are currently working for heat and plumbing and eventually will be working with 

our software. What are their characteristics? 

Because we didn’t want to intrude in the company culture and make sure that 

everyone participated we explained what the purpose of this questionnaire was. We 

believed that a transparent way of working and extensive communication could only 

benefit the outcome.  
 

Dear CMD Building Ltd. Heating System User: 

 

This questionnaire has been prepared by The Young & Energetic Consultants to help us learn more about you, 

the potential end users of our system. The information you and other future users of the CMD Building 

Ltd. Heating System provide through this questionnaire will help us to design and develop a higher-

quality application that will be better tailored to your needs and thus easier to learn and easier to use. 

The questionnaire is anonymous, and we will be summarizing all responses to describe whole categories of 

users, rather than referring back to any single questionnaire. The more candid and accurate you are in your 

responses, the more useful the information gathered through this questionnaire will be in helping us to meet 

your needs. 

 

It should only take you about 15 - 20 minutes to fill out this questionnaire. It may look long, but most 

questions are simple multiple choice. Your input will have the most impact if you return your completed 

questionnaire in the enclosed stamped, addressed envelope by Monday, September 26, 2005. However, we 

will find your input useful no matter when it gets to u, so even if you miss this important deadline, please 

return it whenever you can. Your participation is greatly appreciated. 

 

Best regards, 

 

The Young & Energetic Consultants 

 

Some example questions. 

                                                 
4 PDF 20 September - 2 usability - sheet 24-25-26. 
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• What is the average age of the workers? 

• What is their mother tongue? 

• Are they experienced in working with computers? 

• How would you describe your general level of computer experience? 

• Through which communication methods are you contactable for assignments? 

• Which communication method do you use when problems occur at work? 

 

With this information we tried to make a general profile of the workers. We derived 

following facts: 

• Generation gap 

• the average computer skill of the older worker is poor. 

• Most of the workers are not highly educated 

• Some of them have eyesight problems 

• Field workers say they can not be contacted or contact the bureau 

• Not all workers have access to the same communication devices 

2.1.2. Task analysis 

After constructing a user profile we needed to inform us about the current way of 

work. It was of extreme importance that we knew the current way of how 

assignments were executed. We needed to get an idea of the current model of work. 

This meant that we tried to get an overview of the task sequence so in which order 

tasks were executed. Who was doing what in which way and above all, how could we 

improve this with automation.5 

The best way to collect valuable information was by handing out questionnaires and 

personal contact with the workers in their work environment. Unfortunately we were 

not able to directly speak to personal.      

Luckily the costumer explained in detail the workflow. By doing that we were able to 

write down the current processes, the workers who did them and the problems that 

occurred. This task analysis table was very useful in understanding the flow of work. 

 

To make it even more transparent we made a process model diagram.  

                                                 
5 PDF 27 September- 2 usability- sheet 4-8. 
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Process Model Diagram 

 

From this process model diagram we can derive that there are three important 

department in the company: 1. the stock management, 2. the Office administration and 

3. the workers who work on site.  These people follow the orders.  

 

The stock management 

The stock management is responsible for the request for materials and tools. They have 

to keep the stock up-to-date.   

 

The office management 

The office management has two important roles: the one of the account manager and the 

other one of the field manager.  The account manager gets all the incoming calls from 

clients.  He forwards this to the field manager who makes the planning for the workers.  

After the job is done the account manager will make the invoice for the client 

 

The workers 

When the workers receive the information of the client, they go on site to do the job.  

When they are finished, they let the client sign a form and they go home. 

 

2.2. Revising info and problems  

We revised all this valuable information and we tried to figure out what the main 

problems were in current task sequence. 
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Y&EC and the customer derived following problems from the user profiles and task 

sequence model: 

• One of the main problems was the lack of communication between various 

groups. This lack of communication could be felt throughout the whole company 

and caused a lot of inefficiencies and errors that could have been prevented. 

There was bad communication in every level of the company. 

• No feedback or contact with the workers 

• No opportunity for the workers to contact the office or other workers. 

• Workers are not reachable at their worksite 

• No registration of the working hours 

• No registration of the supply usage 

• No registration of the stock 

• Wrong invoicing due to no registration of working hours 

• Wrong invoicing due to no registration of supply usage 

• No registration of damaged / forgotten working Tools 

• Workers are not reachable at their worksite  

Sure we discovered lots of problems during our first phase of the project but that was the 

intention. Now we have a glance of the company in all of its aspects. We know who 

works in the company, what they did and what is more important what they didn’t do. 

From now on we try to get additional info and we try to get feedback. 

 

2.3. Usability Goals 

After setting the user profiles and the task analysis we have established the usability 

goals.  These goals are important for the developers so they can keep these goals in 

mind during the design and development.  

 

The goals we are aiming at are generally ease-of-learning goals as the system will be 

new for the customer.  Especially the workers are novice users as they haven’t used any 

technologies before.  They will need a special short training before they do the usability 

tests.  These goals are both qualitative and quantitative. 

 

Some qualitative goals: 

The design for the worker’s tablet PC should be comparable with the paper work.  This 

means that they have to recognize aspects from paper work on the tablet PC. F.e. the 

look and feel of an invoice has to be the same as the one on paper 

The interfaces should be designed in a way that the user can use it on a unintuitive way.  

 

Some quantitative goals: 
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It should not take longer than 3 minutes for the workers to make an invoice for the 

client.  

The account manager should be able to inform clients in less than 2 minutes 

The field manager should be able to plan a work in less than 3 steps 

 

2.4. Conceptual phase 

The next faze in our development was producing a conceptual model and prototype. This 

prototype was intended to get reaction, to start discussions, to get feedback. This 

prototype would tell us whether we are on the right track or not. This prototype would 

validate our idea of the company. 

 

We had the luck to work with a company that had a good financial status and they were 

willing to invest in our technology. From the start on they said that there was a big 

budget at hand.  

Knowing this we looked for the best way we could help heat and plumbing. 

We came up with some solutions for their problems. 

 

Every car has a computer inside. The rugged tablet pc can easily put in the docking 

station. The aim is to give the workers detailed descriptions of their tasks. 

Every tablet pc has a card reader. This will register who is working with the system and 

this makes it easy for follow up when problems occur. 

 Every worker has a personalised electronic card. The card is the tool which will register 

working hours of each individual. Therefore the invoicing will be more accurate and the 

workers can be supervised.  

The tabled pc is synchronised at start-up with schedule. This will make sure that all data 

is up to date when the worker check the tablet for their work details. 

A Computer with touch screen at the storage will make sure that all materials get 

registered when they leave the depot. Now there is a clear view on what is in stock. 

To get materials from the depot worker need to identify with their electronic card. 

Every time a worker takes out materials he has to scan it so the stockman knows the 

status of the stock. 

Every time a worker brings back materials he has to scan it so the stockman knows the 

status of the stock. 

2.5. Early prototype 
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Our presentation existed out of a comparison of the current workflow and the current 

problems and how we want to re engineer this flow. We gave a reingeineerd workflow6 

and how technology would be used to prevent errors and to exclude some problems.  

We wanted the costumer to be able to form himself an idea of what was possible true 

technology. We tried not to overwhelm him with to many terminology and we tried to 

address him on a level he could understand. 7 

 

            

 

     

                                                 
6  PDF 11 October - 3 usability- sheet 5. 
7  PDF 5 October – XP part 1- sheet 13. 
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2.6. Customers feedback  

- “There must be a real interaction between the field and the stock manager!” 

The initial idea was that the account manager already gets the available dates when talking to the client on the 

phone. These dates are based upon the available workers, the available hours on a specific day, the needed 

materials and the working time of the task. So the field manager, who sets up the planning for the worker 

doesn’t need to check with the stock managers if specific materials needed for the task are in stock. They first 

wanted a direct communication between the field and stock manager. So an extra step was needed to call the 

client back and inform him about the date and hour the task could be carried out at the customer. 

So we explained our customer, Lead & Pipes that it would be time saving and easier for their employees to 

make the process more automated. By process we mean the process of informing their client when they are 

available to go the customer and perform the needed tasks. 

 

- “What about reaching our workers when they are working abroad?” 

They were not directly informed about the solution for this problem. This problem is a technical problem and 

could not be shown in the mock-up presentation. We however did provide them with an answer.  …. 

 

- “What about the registration of the working hours for a specific task? Can this be put on the invoice that 

needs to be signed by the client after a task is finished?” 

The problem was that there was no registration of the working hours in the previous system. This should be 

available in the new system. We did show them this solution in our presentation mock-up. But we did not 

foresee an invoice that could be (digitally) signed by their clients after a worker finishes a specific job. The 

working hours of a worker on a task should also be shown on this invoice. So they could give their client more 

details about the total amount of money they have to pay to Lead & Pipes, available on the invoice. 

 

- “Can e.g. materials be added or deleted from the system” 

Because our presentation mock-up was already that detailed for our customer, they could give extra feedback 

regarding the working process of their new system. They asked if they could change things on the system like 

adding or deleting materials. Our answer was that the system we would make for them would probably need 

integration of the system of their suppliers. So all materials in their system will also include new materials 

available from the suppliers. Old materials that will no longer be supplied will be marked as N/A (not available) 

anymore from a specific supplier. So by making the system for Lead & Pipes, they will save money and time by 

automating several processes like in this case stock management. 
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- “Workers will always go on their own or with a junior worker to perform a task at a clients location” 

We assumed that workers went to work in groups with maybe more then one or two persons. Lead & Pipes set 

the record straight and pointed out that workers only work alone or with a junior worker (senior + junior 

worker). 

 

 

Y&EC know the true value of feedback and take it not as criticism but as learning points.8 

The fact that we got specified feedback showed us that the costumer was interested in 

the project and that he was willing to play his active role. When we received feedback we 

knew for sure that the costumer was still with us and understood what we were doing. 

                                                 
8 PDF 5 October – XP part 1- sheet 7. 
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3. First iteration 

This iteration was very important because there was nothing in place yet and we had to 

start from scratch9. In this phase we would set out a structure for the rest of the project. 

 

After we received the valuable feedback from our costumers regarding our early 

prototype we asked them to write story cards10. These so called story cards described in 

normal language what the costumer wanted. The costumer decided what he wanted and 

needed but we advised him to split up story cards. We urged him to put only one task in 

one story card. Our costumer wrote many story cards more than we could manage for 

the first iteration. 

After the costumer wrote all his story cards our developers converted the story cards 

,which described processes, into technical solutions. By reading these task cards our 

developers exactly knew what they needed to do. 

 

©
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Story No. 04 – TITEL: Order execution
Description:

When job is finished, customer has to agree with which material has been used by 
signing an electronic form.

Estimated Effort:

21 hrs

Priority: 1

 ©
R

itz
 2

00
4,

 N
r.

7

Task No. 01 – TITEL: Order execution

Description:

Real Effort:

24 hrs

Pair (Dev1/Dev2):

Hoi Yan & Wout

Referring to story no.:
04

Interface: 
Checkbox menu with all materials that were taken from stock

User tasks:
Worker as user

Worker checks materials
Uncheck what is not used

Client as user
Checks invoice
Signs for approval

 

 

We asked the costumer to priories the story cards. We asked him to assign a value to 

each story card. The costumer did this according to what he thought would be the best to 

maximise his investments. 

We on the other hand estimated how long it would take us to make out of this task card 

something functional. Because as mentioned before there was no structure or code in 

place we had to be careful with the amount of tasks we took on.  

 

3.1. Prioritizing  

The most important thing according to the costumer and therefore priority number 1 

had to do with “the order execution”. Our client wanted to make sure that all the 

                                                 
9 PDF 5 October – XP part 1- sheet 40. 
10 PDF 5 October – XP part 1- sheet 27-28-29-30. 
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costumers who made use of the services of the company knew what they were paying 

for. There was need for a transparent invoicing process. This meant that the costumer 

had to sign (electronically) for agreement of the used materials. When this happened 

there could be no discussion or disagreement. 

 

Met opmaak: Lettertype: Vet
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Second of all there was a need for a better planning process. Priority number 2 was 

given to “planning the order”. The field manager used to struggle to plan which workers 

would conduct what task. We decided to give the traffic manager an easy tool to put 

workers and jobs together. This would enhance the planning and would put the error rate 

to a lower point. 

 

Field Manager 
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Priority number 3 was given to an essential part of the planning. As soon as a 

costumer called for the company’s services all the data would be stored via an easy tool. 

We coded a tool to put in all the costumers info (new client, existing, what kind of 

reparations, ….) 

After the account manager had typed in al data there will be automatically suggested 

available dates. 

Account Manager 

 

Task 3: client data 

input 

easy choice between 

existing and new client 

 

 

 

 

 

 

 

 

 

Input field for the client 

data 
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Info about the kind of 

work needed to be done 

 

 

 

 

 

3.2. Usability test plan  

We had to develop a structured excel sheet so the costumer could conduct a usability 

test after  the first iteration. We were a little bit troubled how to do this and therefore we 

seek some examples on the net. We based our usability test sheet upon the program 

datalogger. 
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4. Second Iteration 

4.1. Feedback on Prototype 1 

4.1.1. Customer comments 

In the second iteration we succeeded in realizing the tasks which were prioritized the 

highest, namely order execution and the planning.  

 

At first sight, the customer seemed generally satisfied about our first iterations.  Still, 

their behaviour didn’t convince us, so we kept asking their opinion and whether they 

had new questions or comments.  After I while, they came with some few remarks.  

Unlike the first iteration, they wanted to change the priority of the tasks.  The most 

important story in the first iteration ‘Order Execution’ had to make place for ‘Stock 
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Management’.  The clients thought that the stocking system was also very important, 

as the stock is currently poorly managed.   

 

Moreover, the story about the planning was taken a bit to broaden, so the customer 

had to split the story in two smaller parts: one planning for the order and another 

planning for the workers.  

 

Also the velocity11 was this time easier to count as we have changed our roles a little 

bit.  We split up in two ‘big’ teams.  Two persons were working on the iteration 

document, while the four other persons focus on programming the prototype, 

adopting Pair-Programming.  This went a lot easier as the inexperienced 

programmers wouldn’t slack the other. 

 

Below you will find a detailed description of the customer comments. 

- “Can the Account manager search or select another date and hour than presented by the automated 

overview of available dates?” 

Extra feature request for the account manager so he can select another date and time for the client via an 

agenda-like system. This feature does not have a high priority and is only a nice to have. 

 

- “Are workers availability or vacation days taken into account in the planning system” 

The first day was agreed that all their workers worked regular hours and each day. 

 

- “Is there room for emergencies, very urgent tasks that need to be done at specific clients?” 

This was a too detailed need for the clients to have. It would be a nice to have, but not a priority (stated by 

the client). 

 

- “Can orders be rescheduled by the Field Manager?” 

The client stressed that this feature had a low priority. The main part about the planning system was to assign 

workers to specific tasks and to get an overview of each working day (assigned workers, days and tasks to 

plan, …). 

 

- “Can a worker add extra materials via a search function?” 

Extra feature that will be implemented. The best solution is that this search functions makes use of the 

scanning system that will be used to register all materials throughout the whole working process. This 

scanning has to be done if materials will be put into the van at the beginning of a working day, workers must 

scan the materials they used at a specific location, etc .. So if user use extra materials for a job they have to 

scan this extra material so it can also be registered. There will be no need for an extra search function via 

which the worker can fill in the name or the serial number of the extra material he used. 

 

- “Can the Account Manager have an extra confirmation data overview, at the end of an order registration?” 

Extra feature that will be implemented for the next iteration. 

 

                                                 
11 PDF 5 October - Extreme Programming Part 1, page 19 
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4.1.2. Usability Testing 

Approach 

For our first usability test we decided to adopt a cognitive walkthrough.  We used the 

provided template to conduct the test.  Next to this, we also recorded the time with 

another computer to see how long it takes for the user to find the solution in certain 

problem situations.  To capture the movements and behaviour of the customers, we 

used the program Camtasia and SnagIt.  

 

There were three participants and 14 tasks they had to realize on the computer. 

• The account manager creates a new customer 

• The account manager searches for existing clients by typing it in 

• The account manager selects the category of work 

• The account manager types in work/order info 

• The account manager reads/understands and informs clients about the dates 

• The account manager chooses date 

• Worker unchecks material when needed 

• Worker reads and signs invoice 

• Worker explains client where to signs 

• The field manager browses the months to look the date 

• The field manager clicks on the preferred date 

• The field manager browses the day 

• The field manager is asked by supervisor how many unscheduled orders there 

are 

• The field manager requests further info on order 

 

Conclusions 

The results were all positive: every user could find their way through the application.  

One little remark is that the test was conducted with an AZERTY-keyboard, so 

sometimes the user couldn’t find certain keys.   

 

4.2. Task Cards 

As mentioned before, the stories got re-arranged, because customers changed some 

priorities and other stories got split up in smaller parts.  This means that we had to adapt 

our tasks cards according these stories.   

 

We also changed the template a little bit; this time we added the ‘user’ below the 

referring story.  We thought this was easier for the developers to see which were using 

which part of the application.   
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Task 1: Supplying the order 

The first task in this second iteration was concerning the stock manager.  At first, there 

was no overview at all for the stock.  The task here is, is to create an overview of the 

stock and a function where the user can add new materials in the stock, using a scanning 

system.  Another function is that the user has to be able to search in the database for 

certain materials. 

 

Task 2: Order execution 

As this task was prioritized the highest in the first iteration, it was nearly finished. They 

wanted a search function to add extra materials to the used material list. Because of 

higher priorities then this more detailed function, we made this feature in the last 

iteration. 

 

Task 3: Stock return 

This task is linked with the first one, as it also concerns the stock manager.  Sometimes 

it happen that some materials are already scanned for the job, but aren’t used and have 

to return to the stock depot.  It is important that the system knows that these materials 

won’t be charged to the customer.   

 

Task 4: Planning 

The story where this task has derived from, had been split up in 2 parts.  We made three 

task cards from it to do this task step-by-step.  These three cards includes 4 involved 

parties: the client, the account manager, the field manager and the worker.  These tasks 

have to make the following scenario possible: a client calls, the account manager takes 

the order and sets a date. The field manager chooses the workers for the task.   

 

Task 5: Order call 

The cards concerning the order calls were this time placed on the last place, because we 

already almost have finished these ones in the first iteration.  New tasks were derived 

from some remarks of the customers like: an expandable agenda and overview of all 

registered data.   

 

4.3. Usability Test Plan 

For the next Usability, we plan to test whether we have fulfilled the story cards which 

were prioritized the highest in this iteration.  One remark on the usability test we’ve got 

today is that we focused too much on the variable ‘time’.  That’s why we have to keep in 

mind that we have to test other variables too for the next Usability Test like how many 
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steps the customer takes before he reaches the destination.  Moreover, it’s also 

important that we derive other problems by hearing the customer’s comments while 

browsing the prototype. 

 

4.4. Result Prototype 2  

 (http://www.vanbriel.be/Hanne_Van_Briel/lead_pipes/iteration2)  
 
Stock Manager  

Stock manager can 

check in and check out 

materials from the 

stock. 

 

 

 

 

 

 

 

 

 

Task 1: Supplying an 

order 

Overview which shows 

the stock manager 

whether material is 

scanned or not for a 

specific jumper. 

(Overviews dynamically 

generated. Status field 

still static, see next 

iteration.) 
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Task 3: Stock return 

Search function 

Add button for extra 

materials. 

 

 

Workers 

Task 2: Order 

Execution 

See Iteration 1 

See previous iteration 

Field Manager 

Task 4: planning 

Agenda 

Dynamical generation of 

dates. Colouring not 

fully functional (some 

errors detected by 

users). 
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Task 4b: planning 

workers 

See Iteration 1 

Added: AM and PM 

system (simplification). 

Dynamically generated. 

 

Account Manager 

 

Task 5: Order call 

See Iteration 1 

Added: overview page 

from the clients order. 

(not totally automated) 
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5. Third iteration 

 

5.1. Feedback on Prototype 2 

 

5.1.1. Customer comments 

In the third iteration we got no specific comments from the customer.  This didn’t 

mean that they didn’t have any opinions of our prototype, because that would mean 

that they were not satisfied.  So we kept on asking them what they thought of the 

added features and at the end they thought of a new interesting feature.   This 

feature got a new story card.  As this new story was not very important, the customer 

decided to arrange that card in the ‘nice-to-have’ section.  This means that this was 

interesting for ‘fine-tuning’ our prototype, but that wasn’t very important.   

 

So in the third iteration we tried to fix all the other bugs first in order to present a 

working prototype for the final presentation.  At the end, we couldn’t realize the nice-

to-have feature because the lack of time.  And time could not be adapted as this 

aspect is fixed in Extreme Programming.  

 

5.1.2. Usability Testing 

Approach 

For the usability test, we adopted the ‘cognitive walkthrough’ again.  We simulated a 

few problems and the customer had to solve it using the prototype.  This time, we 

also combined the ‘cognitive walkthrough’ with a ‘semi-instrumented remote 

evaluation’.  Just like the last iteration, we recorded this time all the movements of 

the customer with the program Camtasia.  This time, we combined this technique 

with another program, Snagit, which also recorded sounds.  Thanks to this technique, 

we were able not only to track the time and movements and  other variables like 

amount of steps which have to been taken to fulfil the task.  We were also able to 

hear customer comment’s while browsing the prototype.  

 

We created 5 task scenario’s, deducted from the task cards. 

• Customer checks order information and confirms it 

• The field manager checks the available workers 

• The stock manager registers returned material 

• The stock manager registers additional returned material 

• The stock manager registers materials for loading into Jumper 2 
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Conclusions 

The conclusion we made was the same as the last usability test: the customer could 

find his way very easy in our prototype and he didn’t make any comments or didn’t 

ask any questions while executing his tasks.  One remark remains the same and that 

is that the test is conducted with an AZERTY-keyboard.  Although this remark seems 

peanuts, it’s important to take into account of the fact that our customers are from 

another country and they are  used to a QWERTY-keyboard.   

 

5.2. Task Cards  

As mentioned before, we managed to realize the functions which were prioritized as the 

most important features in the previous iterations. We fulfilled most of the task cards 

given in the first iteration.  In the second iteration, we re-arranged the priorities 

unfinished stories of the first iteration and then we added new stories for the second 

iterations.  Eventually we managed to program all the task cards of the first iteration and 

a big part of the second iteration. 

 

The tasks for the third iterations were extended from the ones of the second iterations, 

repairing the bugs from the previous iterations.  

 

We also re-arranged the remaining stories in must-haves and nice-to-haves. 

 

Must-have 
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Story No. 03 – TITEL: Supplying the order
Description:

Stock manager can see which material is needed for a project.  

On his computer, the stock manager has an overview of this stock, which is up-to-
date.  Moreover, he can use the program to add, remove, and order stock 
materials.

He prepares all materials for all tasks and put them in the van.

Estimated Effort:

8 hrs

Priority: 1

 

 

The program for the stock manager is finished for 95 %.  He is able to check all the 

materials before he loads the jumper and he has an overview of his stock but he is not 

able yet to add, delete and edit materials.  As this program is the most important for the 

stock manager, this priority is of course a must-have. 
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Nice to have 
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Story No. 02a – TITEL: Planning: AGENDA
Description:

Field manager has an overview of the agenda en books a date for a task.

Estimated Effort:

8 hrs

Priority: 4

 

 

Every task concerning the planning is already fulfilled for 100 %.  However, the current 

overview for the planning is given in terms like ‘morning’ and  ‘afternoon’.  This agenda 

can be programmed more detailed: this way an order can be assigned per hour instead 

of a timeframe. 

 

5.3. Usability Test Plan 

The final usability test should cover all tests of the present features in our prototype. 

Under  practical circumstances we weren’t able to conduct these tests with the 

customers.  However, we kept contact with the customers very closely during the last 

iteration.  We sent our prototype to them before we did the final presentation in order to 

get feedback.  This feedback was positive, so we didn’t have to make big changes in our 

prototype.  
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5.4. Result (Final Product) 

Below, you will find some screenshots with the changes we’ve made since the last 

iterations.  We fine tuned the prototype a bit and added the following features: 

 

Stock Manager  

Task: Stock Return 

Added: Stock manager 

has now an overview of 

his tasks: he can view 

the stock, load materials 

to the jumper and scan 

returned materials.  

 

 

View Stock 

Stock manager can edit 

or delete materials from 

the stock. (List 

dynamically generated, 

edit and delete not 

functional) 
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Load materials for 

jumper 

Stock manager can 

check register new 

materials or uncheck 

materials which haven’t 

been used. 

 

Selecting order for the 

worker: 

a. Overview jumpers 

b. Overview orders 

c. Overview materials 

 

Colouring system the 

same as the field 

manager (still some 

errors). 

 

 

Workers 

Task 2: Order 

Execution 

See Iteration 1 

Plus extra feature to 

scan extra materials if 

worker used other 

materials than the 

standard once in the list. 

Dynamically simulated 

with material ID. 
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Field Manager 

Task 4a: planning 

agenda 

See Iteration 1 + 2 

Added: Colouring 

system fully functional. 

Go to date function 

implemented. Still all 

dynamically generated. 

  

Task 4b: planning 

workers 

See Iteration 2 

Added: Detailed date 

information. Detailed 

order information: an 

overview of all 

(un)scheduled order and 

a detailed tooltip on 

each order. Junior 

worker are also visible. 

 

Overview of tasks 

ordered for that day in 

am or pm. Assign order 

to a worker (worker 

name visible). Ordered 

according to location. 

Same order tooltip 

implemented. 
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Account Manager 

Task 5: Order call 

See Iteration 1 + 2 

 

See previous iteration 
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6. Conclusions 

6.1. Detailed description of the final product 

In the following page you will get an overview of the technical infrastructure we applied 

in order to achieve our goal. Going from the databases we used to the programming 

language we applied. In another the final part you will find a detailed description of all 

functionalities included in the final prototype. 

 
6.1.1. Technical Infrastructure 
 
Thin online client 
In order to make the application work throughout the whole workflow, we needed to 

the centralize the data. A thin online client would than make it possible to control that 

data. This means that the application only holds the presentation layer of the 

technical infrastructure. Both the business logic and data is hold by the central 

server. Only a browser, like Internet Explorer, is necessary to control the application. 

Both data storage and programming language are also explained in this document.  

 

 
 
One of the benefits of this system is that we as international students could always 

work together. We used the check-in / check-out from Dreamweaver mechanism for 

this. Another reason is that most developers in our team only/mostly had experience 

with PHP and MySQL which are web programming languages. And as you might know 

web applications are the typical examples of thin client models. 

 

If we had the human and economic resources we would chosen an environment that 

gave us the possibilities to create a fat online client environment. With a fat online 

client we would still have centralized data but the users could keep offline data from 

time to time when they are out of range of the companies wireless or GPRS network. 

When they regain connection they would synchronize to the system again. 

 

Disadvantages in the thin client can be found in the availability and reliability of the 

central server, and the transmission of data. This problem would also occur when 
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implementing a fat online client system but there would still be a possibility to use 

offline data. 

 
Data Storage - MySQL 
The MySQL® software delivers a very fast, multi-threaded, multi-

user, and robust SQL (Structured Query Language) database 

server. MySQL Server is intended for mission-critical, heavy-load 

production systems as well as for embedding into mass-deployed software. MySQL is 

a registered trademark of MySQL AB. 

 

The MySQL software is Dual Licensed. Users can choose to use the MySQL software 

as an Open Source product under the terms of the GNU General Public License or can 

purchase a standard commercial license from MySQL AB. 

 

For our prototype we used the 4.1 MySQL Open Source product because it is a 

compact “ease-of-use” database and most importantly it is free. 

And most of our developers had past experience with the MySQL 

through the web-based interface called phpMyAdmin (2.6.2). 

PhpMyAdmin is a web-based interface to manipulate and 

automate data manipulation and SQL query execution. 

 
Programming Language – PHP 
PHP, which stands for "PHP: Hypertext Preprocessor" is a widely-

used Open Source general-purpose scripting language that is 

especially suited for Web development and can be embedded into 

HTML. Its syntax draws upon C, Java, and Perl, and is easy to 

learn. The main goal of the language is to allow web developers to write dynamically 

generated web pages quickly, but you can do much more with PHP. 

 

In our prototype we used PHP as our main dynamic programming language to create 

the dynamic interaction with the application. We used the language to generate and 

represent the data visually on the computer screen but we also used it to directly 

manipulate the data in the database. 

 
Style Sheet Language - GUI Design - CSS 
(Cascading Style Sheet) A standard for specifying the appearance of text and other 

elements. CSS was developed for use with HTML in Web pages but is also used in 

other situations, notably in applications built using XPFE. CSS is typically used to 

provide a single "library" of styles that are used over and over throughout a large 
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number of related documents, as in a web site. A CSS file might specify that all 

numbered lists are to appear in italics. 

 

CSS has been as a complete basis to develop and manage our GUI aspects, not the 

structural things (which has been built up in HTML) but things like colours, borders, 

and other graphical aspects are controlled by the use of CSS. 

 
6.1.2. Application Specifications 

 

 
Logical Structure: Account/Field/Stock Managers spot in the new system 
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Data Structure 

 
 
Blue: Involved Tables 
Red: Programmed Module/Screen 
Green: Passed Variables 
 

Account Manager 

The different modules availableto the Account Manager: 

• Client Information (Manage clients and select a client to make and order for) 

Probs/remarks: When existing clients call for an order or repair they have to 

remember their client number. There is not yet a search system, since this was no 

priority. 

o Read/Write: clients 

o Pass On: client_id 

• Order information (Register an order: installation/repair/maintenance) 

Probs/remarks: The reason why there are only a few input fields is that we 

wanted this system to be flexible. Detailed input fields cause problems when 

special cases occur. 

o Read: system 

o Read: stock_materials 

o Write: orders 

o Write: order_materials 

o Pass On: client_id 

o Pass On: order_id 



    

 Page 37/41 

• Stock Registration (Registrate stock use) 

Probs/remarks: There is no custom field for the date simply because we couldn’t 

finish this due to the deadline. It is planned for the “final version”. 

o Read: system_materials 

o Write: stock_materials 

o Pass On: client_id 

o Pass On: order_id 

• Confirmation (Confirm all inserted data) 

Probs/remarks: The confirmation is simulated, but it is also planned for “the final 

version”.  

o Read: orders 

o Read: system_materials 

o Read: stock_materials 

o Read: clients 

o Write: orders 

 

Field Manager 

The different modules available to the field manager: 

• A monthly overview of tasks (Overview of scheduled task occupation and browse)  

o As described in the legend there are certain conditions to the coloring of 

each day. This coloring took up a lot specific querying. Also working with 

dates is always a bit annoying cross database (MySQL) and coding 

language (PHP). Also building up the agenda structure took some think 

work. 

o Read: planning 

o Read: workers 

o Read: orders 

o Pass On: date 

• A daily overview of task occupation (Overview of workers task occupation per 

day) 

o This screen gives an overview of how many tasks haven’t been scheduled 

and also shows which orders have been scheduled in the morning and 

which are in the afternoon. It also shows the tasks that are scheduled for 

each worker identified by its Order number (ordered am or pm). When 

hovering over 1 order cell you will get a detailed description of that specific 

order. (CSS div-tag). The user can also browse through the days. Update 

and reassigning from orders has not been implemented because this is a 

technological bridge to build not a bridge for the user. 
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o Read: planning 

o Read: workers 

o Read: order 

o Read: clients 

o Read: systems 

o Pass On: date 

o Pass On: worker_id 

o Pass On: name (for visualizing the workers name) 

o (Pass On: am or pm tasks) 

• Assign an order to a worker (Overview of tasks ordered for that day in am or pm)  

o On this screen the field manager can assign an order to a worker. This 

screen shows an overview of all tasks scheduled for that day and for either 

am or pm (depending on the selection made on the previous screen). The 

orders are all ordered by location so a field manager can make sure a 

worker is in the same area for both am and pm. Again as on the previous 

screen the user will get a detailed order description when hovering over 

the order cell. This part again required some thinking on visualizing the 

relatively complicated queries. After inserting the data, the user returns to 

the day overview. 

o Write/Read: planning 

 Actual writing to the database happens in a separate page 

o Read: order 

o Read: clients 

o Read: systems 

 

Stock Manager (Part 1) 

• View stock (An overview of the items in stock with all needed data) 

o In this overview the stock manager can view what items are in stock what 

the delivery period is and what the price is of a specific article. The edit 

and delete buttons are just visual and not functional. 

o Read: stock_materials 

• Load materials for jumper (Overview of jumper status for current day) 

o In this module the stock manager can manage and organize the loading of 

materials in the jumper for that day. This module exists out of several 

smaller screens. 

o Overview jumpers 

 This screen has an overview of the jumpers which are empty, which 

are being loaded and the ones that are full and ready to go.  
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 Read: workers 

 Read: planning 

 Pass On: jumper_nr 

o Overview orders 

 This screen shows an overview of all the orders which are scheduled 

for a certain jumper. Every worker has a jumper (1:1 relation). So 

in a way you can see all the orders of 1 worker/1 jumper.  

 Read: planning 

 Read: workers 

 Read: order_materials 

 Pass On: order_nr 

o Overview materials 

 On this screen the stock manager can start scanning all the 

materials for this specific order/jumper. He has an overview of all 

the materials he needs. If he scans the right materials they will be 

marked as scanned. After registering the materials he can proceed 

back to the main screen to load a different jumper. Returning to the 

main screen has not been implemented and some functionalities 

might be a little bit incorrect. During the test phase this has not 

been detected so in the eyes of the user everything was fine. 

 Read/Write: order_materials 

• Actual writing to the database happens in a separate page 

 Read: stock_materials 

 

The workers 

• Register materials (Registration of materials used on an order) 

o The workers can register the default materials for the order which are by 

default in the list. If needed any extra materials can be scanned as well. 

Extra materials are materials who are in the jumper by default. 

o Read/Write: order_materials 

 Actual writing to the database happens in a separate page 

o Read: stock_materials 

o (Pass On: Normally: order_id => Not implemented) 

• Invoice client (Automated generation of an invoice) 

o After scanning all the needed materials the application proceeds to a 

digitally generated invoice. This invoice includes all working hours which 

have been needed to finish the job (am and pm system: hours are actually 

calculated though) and also the previously scanned materials. The final 
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purpose of this invoice would give the customer the opportunity to sign his 

invoice. (In the prototype we used a static order_id for obvious reasons) 

o Read: orders 

o Read: clients 

o Read: systems 

o Read: order_materials 

o Read: stock_materials 

o Read: planning 

o (Write: to a possible invoice table => Not implemented) 

 

Stock Manager (Part 2) 

• Return materials to stock (Manage returned materials) 

o When a day has passed the stock manager can check each jumper on 

which materials have been used for the order on a jumper/worker. Existsts 

out of different steps. 

o Overview Jumpers 

 An overview of all jumpers that have been used in order to fulfill 

orders. A jumper can be selected to proceed. 

 Read: workers 

 Read: planning 

 Pass On: jumper_nr 

o Overview orders 

 This screen shows an overview of all the orders which are scheduled 

for a certain jumper on today. These orders are supposedly 

finished. Every worker has a jumper (1:1 relation). So in a way you 

can see all the orders of 1 worker/1 jumper.  

 Read: planning 

 Read: workers 

 Read: order_materials 

 Pass On: order_nr 

o Overview materials 

 On this screen the stock manager can start scanning all the 

materials which have returned for this specific order/jumper. 

Returned are materials which should have been used in order to 

fulfill an order. If these materials haven’t been used they are 

considered as returned and can be added to the stock again. He has 

an overview of all the materials that were originally scanned for an 

order. If he scans the right materials they will be marked as 
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scanned (returned). After registering the materials he can proceed 

back to the main screen to scan more materials as returned for a 

different jumper. Returning to the main screen has not been 

implemented and the writing to the database has not been 

implemented either. During the test phase this was not detected so 

in the eyes of the user everything was fine. 

 Read(/Write): order_materials 

• Actual writing is not implemented. 

 Read: stock_materials 

 

 


