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Abstract 
 

This is a thesis for the Master’s of Liberal Arts in Information Technology (ALM 

in IT). It describes the Feature Driven Development Project Management Application 

(FDDPMA).  The goal of the project is to implement an open source, cross-platform, 

multi-user application to facilitate management of software projects that follow the FDD 

method. The research for the thesis proposal showed that such applications do not yet 

exist. It inspired the implementation of FDDPMA as collaboration software that all of the 

project team members are using on a daily basis.  

The development of FDDPMA follows the FDD method. The thesis document 

describes FDD itself, application of the method in the scope of FDDPMA, as well as the 

technical aspects: application architecture, patterns used, technical challenges and 

solutions.  

The project has shown that FDD works even when a project team consists of one 

developer. The method predicted the scope of implementation and defined the pace of 

development. The completed application is available on the public Internet as a free 

service for the FDD community; its source code is available for download.   
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Chapter 1  Introduction 

The organization of the thesis document into chapters roughly follows the 

sequence of steps of the FDD method, which is described in [6].  This chapter gives an 

overview of the thesis document. 

Chapter 2 is a brief introduction to FDD followed by a discussion of its 

applicability to a team of minimal size: one developer. The reader who is familiar with 

FDD may skip to Chapter 3 .  

Chapter 3 introduces the reader to a concept of color UML [4].  The 

implementation of the FDDPMA project started with a series of modeling sessions where 

the color UML was heavily utilized. The chapter then describes the UML models created 

at that time. The last diagram in the chapter is the overall class diagram that defines the 

shape of FDDPMA. It gives a good idea of what the application can or cannot do. It is 

also a good staring point for designing the user interface. 

Chapter 4 is about user interface modeling. It describes the low-tech, pen-and-

paper approach to UI modeling. This chapter starts with a prototype of a typical 

FDDPMA screen. It then describes the most frequently used FDDPMA screens.   

Chapter 5 marks the end of the modeling stage. It lists all the features that where 

discovered during modeling. It also limits the scope of implementation: the list of 

features clearly shows that the scope of the project is too big for the given time period. 

Chapter 6 adds non-functional requirements: desired response times, software and 
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hardware limitations, etc. At this point, both the customer and developers fully 

understand the shape of to-be-build application. 

The technology choices and application architecture are described in Chapter 7  

and Chapter 8 . These chapters develop the ideas laid out in the ”Proposal for Thesis” 

document [11].  They discuss the solutions for challenging non-functional requirements.  

The implementation stage of the project took the period from September 2004 to 

February 2005. It followed the agile development principles with short iterations and 

intermediate deployments of implemented features. Once I implemented enough features, 

I started using FDDPMA to track the progress of this project. The four artifacts are the 

result of the implementation stage:  

- Installation instructions are in Appendix 1  

- Source code for the project is in Error! Reference source not found. 

- The User Guide is in Chapter 9  

- The database of implemented features is available in the deployed application 

at the address http://www.fddpma.net 

Chapter 10 is a summary of the project. It offers an analysis of lessons learned: 

how the FDD method affected the project implementation, what I could do better, as well 

as the role of open source software in the project. 
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Chapter 2  What is Feature Driven Development? 

This chapter gives a short introduction to Feature Driven Development (FDD). A 

reader who is familiar with this method may skip to the second part of this chapter, which 

explains limited application of FDD for the FDDPMA project. The next chapter describes 

the first stage of FDD development, which is problem domain modeling. 

Introduction to FDD 

Feature Driven Development is one of the agile software development 

methodologies that emerged in the last 10 years as an alternative to traditional “waterfall” 

development [6]. 

In the waterfall model [1] the whole software project is divided into a number of 

stages: gathering user requirements, design and documentation, development, testing, 

deployment. The waterfall model assumes that each stage is 100% complete before the 

next stage starts. One of the main weaknesses of this approach is that design errors are 

often not discovered until deployment time. At this time the project is almost complete 

and the errors are often expensive to recover from. Agile methods try to avoid this 

weakness of “waterfall” by doing iterative development [2]. Each iteration is meant to be 

short (1-3 weeks) and includes all of the above steps. This guarantees that design errors 

are discovered at the early stages of development.  
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Jeff De Luca and Peter Coad introduced FDD in 1997 [3]. They claim that FDD 

achieves repeatable success in software projects.  The FDD development process consists 

of the two main stages:  

- Discovering the list of features to implement 

- Feature-by-feature implementation, which is further broken into steps  

Discovering the list of features is a critical process. The quality of this step largely 

defines how precisely the project will be tracked and how maintainable and extensible the 

code will be. This process requires the full-time participation of customers.  The outcome 

of this step is a set of UML diagrams [4] for the problem domain. The list of the features 

to implement is derived from the UML diagrams. The features are expressed in a 

language that is clear to both the development community and customers.  For example, 

imagine a classical shopping cart example where the shopper logs into an online store to 

buy some goods.  The UML class diagram for such an application may include classes 

like ShoppingCart, Shopper, Item. Some of the features available in the application may 

be: 

- Create a new ShoppingCart for Shopper 

- Add a new Item to ShoppingCart 

- List all items in ShoppingCart 

- Calculate the total price of Items in the ShoppingCart 

This list of features represents a value to a customer (sponsor), since it directly 

reflects the functionality that will be available in the software application. This list also 
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contains granular units of work for developers, since every feature is small enough so that 

development may be done in short iterations. 

The implementation begins with a grouping of the related features into work 

packages. A work package should be complete in one iteration, usually 1 to 3 weeks long. 

The complete work package presents the working piece of software that the customer 

may play with.  Each iteration includes the following steps:  

- Kickoff meeting for a work package: the purpose is to clarify the details of 

included features 

- Design: required classes/methods/documentation are created without 

implementation 

- Design review: the review group either accepts of rejects the offered design 

- Development: team members implement the features and create unit tests 

- Code review meeting: peers review each other’s code 

- Release meeting: implemented features are promoted to a build process and 

are available to a customer 

More information about feature driven development may be found on the FDD 

community website [5] or in Steven Palmer’s book [6]. 

Application of FDD in FDDPMA 

Most software development methods, including FDD, assume teamwork. While 

FDDPMA development generally followed FDD, its main challenge was that only one 

person implemented the application. This restriction comes from the nature of final 
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projects in an academic environment. The student has to present his own work. This 

section describes the challenges encountered during different stages of development. 

Problem Domain Modeling 

The modeling activity involves the tree different roles: 

- Domain experts provide user stories and answer questions 

- Developers build class diagram using color UML 

- Moderator watches team progress, recognizes dead-ends, need for breaks etc 

I did my best playing both roles of developer and domain expert. However, some 

failures are inevitable. If a team were involved, the FDDPMA project could avoid the 

missed features that affected the implementation scope. Chapter 5  names the missed 

features. 

Walkthrough, Design, Design Inspection 

During walkthroughs, the team discusses the features to be implemented. Often the 

team members have different levels of expertise. The questions asked during this meeting 

help the participants to better realize the possible pitfalls.  

It is impossible and needless to map the walkthrough process to a single developer.  

Quite often I merged walkthrough and design processes together. The design inspection 

is the part that suffered most. While I do re-read the code documentation I have written, it 

cannot be compared with several people doing the review. 
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Coding, Code Inspection, Promotion to Build 

The coding is a work done individually; however, the team should review the 

written code.  In FDD the final code may be as good the code written by the best 

developers. In my situation, the code is only as good as I could make it. As a result, the 

code may not be optimized, or may have hidden bugs. 

Promotion of completed code to build is easier when working individually. In a 

team, sub-teams usually work on different parts of the code. At the end of an iteration the 

team has to merge the code. The merger may be somewhat a painful process. I did not 

face this problem. Once the code is promoted to build, the customer may play with it and 

find bugs or problems early in the development. I did not have a customer to verify the 

functionality. However, I used incomplete FDDPMA to track the FDDPMA progress, 

which somewhat compensates an absence of a dedicated customer. 
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Chapter 3  Problem Domain Modeling 

This chapter describes the modeling process that was used to create class diagram 

of the problem domain for FDDPMA. It starts with a short introduction into color UML 

modeling. It then describes the rules of UML modeling in the development group. The 

last part of the chapter is a transcript of most of the modeling sessions that were 

performed in Aug 2004.  

UML in Color 

Colored UML is regular UML with color-encoded classes [4]. All the classes are 

divided into 4 different categories; each category has its own color. The auxiliary classes 

and interfaces are colorless. Figure 1 shows a fragment of a colored UML diagram from 

the FDDPMA problem domain. 

Yellow:  a role being played, usually by a person or an organization. For example, 

the user of an online auction site may play different roles: it can be a buyer, a seller or a 

system administrator.  

Blue: a catalog-like description. For example, an online store may have 

descriptions of the CD players that it sells.  The description gives all the characteristics of 

the player, but it is not the player itself. 
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- 

Figure 1. Example of color UML 

Green: a party, place or thing. In the previous example, the actual CD player in 

stock would be modeled as green. The green class usually has some identifying attributes, 

such as serial number, person’s name etc.  

Pink: a moment in time or an interval of time usually associated with some 

business process. For example, the fact of purchase may be shown a pink class, since it 

has a time of sale, which is tracked by the online store. 

The use of color allows quick understanding of the problem domain’s dynamics. 

The chain of pink classes represents the main flow of business. The blue descriptions and 

the green “things” usually surround the pink chain. The yellow roles are normally added 

to the design at the beginning. They are often removed later if a person is playing only 

one role.  
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Figure 1 displays part of the problem domain for Feature Driven Development. 

The purpose of FDDPMA is to track software projects. Projects have start and 

completion dates, therefore they are represented by pink interval. A person may 

participate in one or more projects. The person class is green, but the membership is pink. 

A person may play different roles in the project. The role class is yellow. Each role is 

associated with a set of permissions. The permission describes what its holder can do in a 

project - therefore it is blue.  

Modeling Team 

There are many different ways to create UML class diagrams.  FDD promotes the 

practice of modeling in teams. The team consists of developers and domain experts. The 

modeling process may continue for several days, depending on the size of a particular 

project. The process begins with an introduction to color UML for domain experts. 

Normally they can grasp the idea of colors and relations between the objects quickly. It is 

quite common that domain experts soon start making valuable remarks about the shape of 

the UML diagram: 

- “I think the permissions should be given to a role, not to a person,”  

- “Project should have at least one member”,  

- “Shouldn’t that box be pink, not a blue one?”   

Such comments reveal that domain experts understand relations between classes, their 

purpose, and cardinality. The modeling process consists of short iterations. An iteration 

has three steps:  
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1) Domain walkthrough: the domain experts tell a short story about part of the 

business. 

2) Modeling: developers create a UML class diagram based on the story.  

3) The team verifies that the created model supports every fact that the expert 

mentioned in the story. 

The story focuses on a narrow subject. As a result, the UML diagram contains only those 

classes, methods, and attributes that are necessary to support the story.   In later stories 

the domain expert(s) may elaborate on the existing functionality. This will extend the 

existing UML diagrams with new methods, attributes and relations. If the current model 

satisfies the next user’s story, then the model is not updated. From time to time, the team 

merges all the models to form an overall model. Some modifications may be done as a 

result of this merge.  

FDDPMA Modeling 

This section is a transcript of a modeling session conducted in August 2004, at the 

beginning of the FDDPMA project. It describes the modeling process that follows the 

principles laid out in the previous section. The important exception from the rules is that 

the modeling team consists of one person, who plays both the roles of developer and 

domain expert. This section includes only those class diagrams that have been 

implemented. Chapter 10 “Summary and Conclusions” names the diagrams for the 

business areas that will be implemented in phase 2 of the project.  
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Account Management 

An FDD project starts by forming a development team. There are four roles in the 

team: 

- Project Manager (PM) (usually one) 

- Chief Programmer (CP) (one or more) 

- Developer (2-10 developers per CP) 

- Customer (one or more) 

There are always these four roles. There is no need to create new roles 

dynamically. A user may play more than one role. Some roles may not have any user.  

 

Happy scenario 

The PM logs into the FDDPMA website to register his/her project team. The PM 

creates a new project or selects the existing one. Then the PM creates accounts for the 

team members by providing username, initial password, email address, role. The owners 

of newly created accounts immediately become project members. The PM notifies them 

about the newly created accounts. FDDPMA may send out invitations to join the project. 

When the team members login to FDDPMA, they can change their passwords. The 

FDDPMA website provides different functionality to users depending on their roles. An 

exact list of available functions will be provided later, but the rough layout is as follows: 

- The PM can create/modify accounts for the project members.  
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- The PM can grant an existing account a role in his/her project – any one of the 

four roles above. 

- Normally the PM cannot delete an account. Instead, the PM can revoke access 

to the project.  

- A CP can create/modify accounts for developers or other CPs.  

- A CP can grant an existing account a role in his/her project. It may be one of 

the two roles: either CP or developer. 

- Any user can change the password or email address of his or her account 

- Any user can delete his or her account. If a user is not a member of any 

project, the account will be deleted immediately. If a user is a member of any 

project then it is a “soft delete”: the account is deactivated. Such an account 

cannot be used to login to FDDPMA anymore.   

Derivations from the happy scenario 

- A new user of FDDPMA has to choose a user name and password.  Every user 

has the right to create a new project.  

- If the PM tries to create an account for a user, but such a user already exists, 

FDDPMA should implement the following logic:  

o  If the user name and email address already exist in the database  

the new account will not be created. Instead, the owner of an 

existing account will become a project member.  
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o If the chosen user name exists, but the email address is different an 

error message is displayed.  

- FDDPMA should provide “forgotten password recovery” function. 

- The project may have subprojects.  The hierarchical structure of projects 

enables running the reports across many projects at once.   

- Nice to have: the project managers may copy the team members from another 

projects that they are the members of. 

Figure 2 shows a class diagram that satisfies the account management features. 

The classes in the package com.fddtool.pd.account in Error! Reference 

source not found.have the implementation details and comments. 
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0..*
has

0..*

enrolled as
0..*

1..*

1

0..1

0..*

parent / child

10..*

has

<<moment-interval>>
...fddproject.ProjectMember

+listRoles:Iterator

 enrollmentDate:Date
 status:int

<<role>>
ChiefProgrammer

<<role>>
Customer

<<role>>
Developer

<<description>>
Permission

+ADD_PROJECT:Permission
+DELETE_PROJECT:Permission
+MODIFY_PROJECT:Permission
-name:String

-Permission
+listAll:Iterator

<<party>>
Person

+listProjectMembership:Iterator
+listRolesForProject:Iterator

 email:String
 firstName:String
 lastName:String
 password:String
 userName:String

<<role>>
ProjectManager

<<role>>
Role

 name:String
 permissions:List

<<moment-interval>>
...fddtool.pd.fddproject.Proje

-releaseSchedule:ReleaseSchedu

+listMembers:Iterator

 id:long
 name:String
 releaseDay:int

 
Figure 2. Account class diagram 

Summary Page 

FDDPMA users may participate in more than one project. Once the user logs in, 

they should see the summary page that displays the status of all available projects. The 

rest of this story describes what the summary page should display. 

 
 While FDD can track the development process precisely, the software project 

involves more than just source code development. Often there are other stages involved 
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before and after the development stage. This is especially true for large organizations. 

While the development department may adopt an agile software development method, the 

overall process remains traditional.      

When creating a new project, the PM selects a project type. The type of the 

project defines the stages that the project goes through. The typical stages for a traditional 

process include: 

- Gathering user requirements 

- Design and documentation 

- Development 

- Testing 

- Deployment 

The stages for the FDD process may include: 

- Modeling process 

- Iterative Development 

- Deployment 

The number of stages may vary and each organization chooses its own process. 

FDDPMA should allow the project manager to choose or create the desired project type.  

The project type has a distinct name and a list of stages. Each stage has a name. Once the 

project manager creates a new type of project, FDDPMA should remember it. Only the 

creator of the project type can use or edit it. The FDDPMA summary page displays a list 

of projects. It keeps several parameters for each project stage: 
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- The planned start date 

- The actual start date  

- The percent complete. 

A Project Manager can update these values manually. Figure 3 shows a mockup 

screen for the summary page. 

 

Figure 3. Project Summary screen 

The mockup screen shows the projects grouped by the project type. If a user has 

access to several projects of different types then the summary pages displays several 

tables. A row in the table represents one project. The number of columns is equal to the 

number of stages. Figure 4 displays the classes that allow users to create different project 

types, and to choose a type for a project. 
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1

0..*

0..1

<<description>>
ProjectTypeDescriptio

+listProjectStages:Iterato

 creator:Person
 name:String
 visibility:int

<<moment-interval>>
Project

-businessAreas:List
-projectMembers:List
-releaseSchedule:ReleaseSched

+listBusinessAreas:Iterator
+listMembers:Iterator
+listStageStatuses:Iterator
+updateStageStatus:void

 id:long
 name:String
 releaseDay:int

<<party>>
...fddtool.pd.account.Person

-memberOfProjects:List

+listProjectMembership:Iterato
+listRolesForProject:Iterator

 email:String
 name:String
 password:String

Creator may be empty. In
this case the
ProjectTypeDescription is
available for everyone.

 

Figure 4. Project summary class diagram 

FDD Project Structure 

This section describes the steps that a project manager has to do to set up a new 

project using FDDPMA.  

Happy scenario 

When users log in to FDDPMA, they can see a list of the projects that they are 

members of. Any FDDPMA user can create a new project. The creator of a project 

automatically receives the role of project manager in that project. A new user will 

initially see an empty project list. The option to create a new project should be available. 

The PM creates a new project by providing the following attributes: 
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- A project name that uniquely identifies the project 

- a description of a project 

- the project release schedule (1, 2, 3, or 4 week release schedule). This 

specifies the length of the iterations 

- Day of week for release meetings: The status of progress reports will change 

on this day 

The FDD project has a hierarchical structure: 

Project

Business Area (major feature set)

Activity (feature set)

Feature  
 
This hierarchy is static, meaning that new levels will never appear and existing 

levels cannot be skipped.  Each level has the following meaning and attributes: 

A Business Area is a major area of development.  It may correspond to relatively 

independent component of the application. The business area has the following attributes:   

- Prefix: a short prefix or code that will be used to form the identifiers of the 

features in this business area; for instance, if the Business Area is account 

management, the prefix could be ‘AM’. 

- Name: the name of the business area. Typical names are “account 

management” and “Shopping cart management” 
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An Activity is a set of related features that is often implemented together in one 

iteration. The number of features in the activity depends on complexity of the 

functionality to be implemented. Activities have the following attributes: 

- Name of the activity. The typical names are “creating user account”, 

“Creating account for a project member” 

- Description of the activity 

- Name of a CP who will be responsible for implementation of this activity 

- Anticipated completion date (month and year) when the activity should be 

completed 

A Feature is a granular unit of work that covers one function that the application 

performs. The feature should be small enough so it can be implemented during one 

iteration. The feature may have many attributes, but at this stage we are interested in a 

feature’s name. The typical feature name is “AM002: Create new account for a user”, 

“AM004: Assign project membership for the account”.  Here “AM” is a prefix of the 

business area. The number after the prefix is a unique identifier of the feature and should 

be generated automatically.  During project initiation the team members have to type in 

many features. It is important to make the entry quick and easy. 

Derivations from the happy scenario 

FDDPMA should detect if a user creates a project with the duplicate name and 

display an error message. FDDPMA should not complain about the duplicate project 

name simply because someone else has created the project with the same name. In other 

words, two users can create a project with the same name independently. If a user is 
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invited to join two projects with the same name, FDDPMA should add its own unique ID 

to the project name. For example, users might see these two projects in their list: 

1. Accounting System (2046) 

2. Accounting System (77654) 

 
FDDPMA should detect and prevent duplicate names of the features, activities, 

and business areas within one project. Figure 5 presents the class diagram that reflects the 

hierarchical structure of the FDD project. 
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 dayInterval:int
 name:String
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<<moment-interval>>
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 projectTime:Date
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 releaseDay:int
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ProjectEntry
IProgressInfo

<<moment-interval>>
Feature
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Creator may be empty. In this 
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Figure 5. Project structure class diagram 
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Project Planning 

This stage of the project starts when a list of features is ready. The purpose of the 

stage is to assign features to activities and to discover dependencies between the work 

packages. At this time this is a manual process.  

The chief programmers first compile the complete list of features. Dependent 

features are usually located in the list next to each other. For example, consider these 

three features: 

1) Find account by user name 

2) Display account details 

3) Modify account. 

Obviously, feature #3 depends on feature #2, which depends on feature #1.  All of 

these features will be in the same business area, and are likely to end up in the same 

activity.  The CPs write down the features on sticky notes and put them on a whiteboard. 

This becomes an activity. The CPs may decide that some activities have too many 

features so they move the feature to a different activity.  The process continues until the 

CPs are happy with the activity breakdown.  

The main reason that the process is manual is that existing FDD management 

applications have a strictly hierarchical workflow: one must first define business areas, 

and then define activities. Features may be added only when the previous steps are done.  

Once a feature is assigned to an activity, it is impossible to reassign it. The CP must 

delete the feature and enter it again in a different activity. I envision that the following 

functionality would help in project planning: 
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- It must be possible to create features without linking them to business areas or 

activities 

- FDDPMA should provide a convenient way to assign a group of features to an 

activity at once 

- It should be possible to move a feature out of an activity. The removed feature 

may fall under a different activity or go to the list of unassigned features 

- FDDPMA may implement feature dependencies. Each feature specifies the 

list of dependent features. Then FDDPMA could automatically discover the 

dependencies between activities and suggest the order of activity 

implementation 

Figure 6 shows a project planning class diagram, which is very similar to the previous 

diagram and has a few additional links that represent feature dependencies. 

1 0..* 1 0..*

0..*

1

0..*
contains

1 0..*

may have unassigned

dependencies

containsconsists of

ProjectEntry
Serializable

<<moment-interval>>
BusinessArea

 name:String
nextFeatureSequence:int
 prefix:String
 project:Project

ProjectEntry
IProgressInfo

<<moment-interval>
Activity

ProjectEntry
IProgressInfo

<<moment-interval>
Feature

ProjectEntry
Serializable

<<moment-interval>>
Project

 creator:Person
 dateCreated:Date
 name:String
 projectTime:Date
 projectType:ProjectTypeDescri
 releaseDay:int
 releaseSchedule:ReleaseSched
 timeZone:int

Features may be assigned directly
to a project. This is done at initial
data entry. Then the features may
ba assigned and reassigned to
workpackages.

A feature may have a
list of dependencies.
Curcular references
are mot allowed.

 

Figure 6. Project planning class diagram 
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Work Package Kickoff 

A chief programmer prepares the kickoff meeting for a work package. The 

preparation consists of these steps: 

- Choose the features to be implemented as a part of the work package. 

- Assign the planned dates for the work package. The planned dates usually 

apply to every feature in the work package. A feature may have an 

independent planned date only if it is anticipated to be behind schedule for 

some reason. For example, a feature may depend on another feature that was 

not finished on time. We track the following milestone dates: 

1. Kick-off date 

2. Design finished date 

3. Design review date 

4. Development finished date 

5. Code review date 

6. Release date 

- Identify the classes/source files that need to be implemented/modified in order 

to complete the work package. 

- Since FDD respects strong class ownership, the list of classes will define the 

developers who form the feature team. 
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- The CP may attach any relevant documents to the work package.  

- The CP generates the worksheet for the work package. The worksheet is a 

report that lists included features with planned dates, affected classes and their 

owners and the links to the attached documents. Then the CP publishes the 

worksheet for other team members.  

During the kick-off meeting the team goes over the features to be 

implemented. The team may decide to create some sequence diagrams for complex 

features. The issues raised at the meeting are documented. After the meeting the CP 

returns to his desk and may modify the work package to attach more documents and 

notes. The CP also updates “Actual Date” for the kickoff meeting. Figure 7 displays 

the class diagrams for work packages. For the details of implementation see Error! 

Reference source not found., class 

com.fddtool.pd.fddproject.Workpackage. 
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Figure 7. Work package class diagram 

Code Ownership 

FDD respects strong code ownership. Only one person owns a piece of code. The 

owner does all the modifications of that code.  In Java any public class is declared in a 

separate file. As a result, class ownership is equal to file ownership. At the beginning of 

the project, we equally divide all the classes among the developers. During work package 

kickoff a chief programmer identifies the classes that will be affected. This process 

automatically determines all the developers that need to be included into a feature team. 

Figure 8 presents the UML class diagram that satisfies the code ownership requirements.  
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<<thing>>
SourceCodeUnit

 description:String
 owner:PersonProjectEntry

Serializable
<<moment-interval>>
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Principal
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IEntry
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Figure 8. Code ownership class diagram 

Design Inspection Meeting 

Once the developers complete the design of features, they distribute their work for 

a peer review. Each developer independently reviews the other’s work.  During the 
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design inspection meeting team members report any flaws and problems they have found. 

There are three possible outcomes for every feature:  

- The design is accepted as is 

- The design is accepted with minor changes 

- The design is rejected 

If the design is accepted then the CP updates the features with the actual design 

inspection date. If the team rejects the design for a particular feature then the CP 

schedules a new inspection meeting. In this case the CP does not update actual or planned 

dates. Such a feature falls behind schedule.   

Code Review Meeting 

The code review meeting is similar to the design inspection. It has the same three 

outcomes. If the outcome is positive then the CP updates the actual code review dates. 

Release Meeting 

The PM and CPs participate in the release meeting. Each CP reports the progress 

of his or her work packages. In the ideal scenario all the planned work packages are 

complete and the meeting is short. If some features are behind schedule, CPs report the 

problems encountered  and the persons responsible for resolving them. This information 

will be added as a comment to a feature. The next generated progress report will clearly 

indicate the features and work packages that are behind schedule. Note: there will be a 

separate user story about progress reporting. 
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 Figure 9 displays the UML class diagram for a feature.  The feature now has the 

attributes that allow tracking various milestone dates.  

 

Figure 9. Feature progress class diagram 

Progress Tracking 

The FDD team makes its progress visible by publishing progress reports. The 

FDD literature [4], [6] describes several kinds of reports. All of them share a common 

color legend:  

- Green: the item is complete 

- Pastel Blue: the item is in progress 

- Pink: the item is behind schedule 

- White: not started 



 29

 Progress Tracking: Plan View Report 

This is a detailed report that displays status of every feature in a project (Figure 

10). The PM and chief programmers use this report during release meetings.  

 
Figure 10. Plan view report 

The report groups the features into activities. For each activity the report displays 

these properties: 

- Activity name 

- Number of features 

- Name (initials) of the responsible chief programmer 

- List of features 

- Percent complete 

- Expected completion date (month and year only) 

For every feature the report displays the following properties: 
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- Identifier 

- Name 

- Planned and actual dates (see the previous section for details) 

- Color-coded status 

The report may represent either the latest data, or a historical snapshot.  The 

historical snapshots of FDD reports support audit functions. FDDPMA must be able to 

display the past reports as of the project release dates. For example, suppose that a project 

has one-week iterations with Friday as a release day.  If a user requests a report as of 

Thursday, two weeks ago, FDDPMA will display the report as of the previous Friday.  

Once generated, the report snapshots should remain unchanged, even if the project 

structure changes. It is a bad practice to change the structure after the project has started 

because it may affect the completion percent. However, the requirements for real world 

projects sometimes change in the middle of the implementation stage. FDDPMA should 

not prevent such changes. The FDDPMA users will be able to trace such a changes via 

the comparison of sequential snapshot reports.  

Progress Tracking:  Parking Lot Report 

This is a high-level graphical status report for each activity (Figure 11). Upper 

management is often interested in this kind of report.  The report shows a list of activities 

for each business area. Each activity is displayed as a box separated into four areas: 

- The initials of a responsible CP are above the upper-right corner 
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- The upper part of the box contains the activity name, the number of features, 

and a completion percent. The color of this part reflects the overall status of 

the activity.  

- The middle part is a progress bar, which graphically represents the completion 

percent 

- The bottom part displays the anticipated completion date 

Once the activity is complete, the whole box is shown in green. 

 

Figure 11. Parking lot report 

Progress Tracking: Summary Report 

This report helps in analyzing the problems revealed by Parking Lot report. While 

the Parking Lot report is graphical, the Summary report (Figure 12) has a tabular format 

and presents the same information in numbers. 
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Figure 12. Summary report 

Progress Tracking: Trend Report 

This report contains a historical progress view for the project (Figure 13). The 

summary report allows quick identification of any trouble spots in the project. If a 

number in the “In progress” column drops, it means that the developers are idle and CPs 

need to push more work packages into the pipeline. The values in the “% Completed” 

column should constantly grow. If a value drops, it means that the number of features 

increased in the middle of development.    

 
 

Figure 13. Trend report 
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Figure 14 shows the class diagram that supports all the discussed report types. See 

Chapter 8 , “FDDPMA Architecture” for the detailed design of the reporting component. 
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Figure 14. Report class diagram 

 

Overall Class Diagram 

Figure 15 shows the overall class diagram of the problem domain. This is a result 

of merging the previous diagrams. It also includes the classes that were modeled but not 

implemented in phase 1 of FDDPMA.
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Figure 15. Overall class diagram
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Chapter 4  UI Modeling 

This chapter describes the UI screens for FDDPMA, as designed in September of 

2004.  Chapter 9 has the screenshots of the screens as implemented in the project. 

Chapter 10  “Summary and Conclusions” compares the UI prototypes with the deployed 

application.   

This chapter covers the most frequently used screens of FDDPMA. The chapter 

starts with the common principles applicable to the whole application. The following 

sections describe the actual screens; each of them contains a low-fidelity mockup 

prototype followed by the description of the screen elements.  UI screens are designed 

with pen and paper. Such a low-tech approach often has benefits over high-tech modeling 

tools, as everyone can participate and make changes. Later I scanned the screen sketches 

into this document.   

FDDPMA Screen Layout 

FDDPMA is a web-based application. A web browser will render its user 

interface.  FDDPMA strives to overcome the problems that are common among web 

applications: 

- A round trip to the server is required to report even a simple error, such as a 

missing input value.  Whenever possible, FDDPMA will use JavaScript to 

perform the client-side validation. 
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- The user interface is limited to the simple components supported by the HTML 

standard: comboboxes (dropdowns), checkboxes, lists, options, and tables.  

HTML does not have such complex components as trees, calendars, and tabbed 

views. FDDPMA will rely on the Java Server Faces technology [7] to support 

the sophisticated UI. 

Figure 16 shows the layout of a typical FDDPMA screen: 

 

Figure 16. Typical screen layout 

The layout has several elements: 

- The common toolbar is at the right top of the screen. It allows executing the 

commands that are always available, such as “Logout” or “Help”  
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- The tabbed notebook is on the right. It supports switching between different 

activities that users perform in the FDDPMA: manage/view project activities, 

discuss issues in forums, track bugs, view related documents, etc. This area 

displays the main content of the application. 

- The screen-specific toolbar is located under the tabs. It contains the 

commands that are relevant for the current screen. 

- The navigation tree component is on the left.  The tree displays projects and 

sub-projects. The content of the tree depend on the tab selected in the tabbed 

notebook. For example, when the “Project” tab is selected, the tree will 

display business areas and work packages.  The tree will display the hierarchy 

of document folders for the “Documents” tab. 

The user interface will have to address application security. FDDPMA will 

enforce authorization at several levels. The problem domain classes will perform the 

majority of security checks. The UI should be able to hide the screen elements that the 

current user does not have permission to access.  

Summary Screen 

The project group summary screen (Figure 17) is the first screen that users see 

after logging in to FDDPMA. It presents the information about available projects, as 

discussed in  the section  “Summary Page” in  Chapter 3 . 
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Figure 17. Project group summary screen 

 

.  The navigation tree on the left displays the hierarchy of projects. Initially it has 

the root node “All Projects” selected. The tabbed pane on the right has the “Project” tab 

selected. This page reports progress for all the projects that the current user is a member 

of. For each project the screen displays the color-coded list of stages. The underlined 

name of a project is a link to that project’s screen. The project managers will be able to 

edit the progress data there. 

The screen’s toolbar contains a button that allows creating a new project.  When 

clicked, this button brings up “New Project” screen in the content area.  This screen will 

collect the information required to start a new project: 
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- Project name 

- Description 

- Type (FDD, traditional, custom) 

- Release schedule 

- Day of week for release meetings 

Project Screen 

 

Figure 18. Project screen 
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The project screen (Figure 18) displays a list of activities for the selected project. 

This screen appears when a user selects a project in the navigation tree. An alternative 

way to select a project is to click on the project name in Project Group Summary screen 

(Figure 17). The Project screen looks similar to a Parking Lot report, described in the 

section  “Progress Tracking:  Parking Lot Report” in Chapter 3 . 

The screen groups the activities into the business areas. The name of a business area 

serves as a link to the Business Area screen.  FDDPMA displays each activity as a 

rectangle, which contains the name of activity, number of features, completion percent 

and planned completion date. The activity name is a link to the Activity screen, which is 

described later in this chapter. 

The toolbar provides a number of the commands:  

- To create a new business area 

- To insert new features. This is a bulk insert operation. A user may insert many 

features at once without assigning them to an activity 

- To modify the project properties.  The project manager will be able to modify 

the properties of a project, as well as to provide the progress data for the Project 

Group Summary screen. 

Project Team Screen 

The project team screen (Figure 19) displays all the members of the selected 

project. A user navigates to this screen by choosing the “Team” sub-tab. The screen 

displays information about the members in a table with the following columns:  

- Selection: contains a checkbox that allows selecting the members to be deleted 
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- First Name: member’s first name 

- Last Name: displayed as a link. When clicked, the link brings up a screen that 

allows modifying the member roles 

- Email: the email address of a user 

Roles: the list of roles that a user has in the project 

 

Figure 19. Project team screen 

 

 The toolbar has the commands to add a new member, import members from another 

project, and to revoke project membership.  
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Code Ownership Screen 

The ownership screen is very similar to the Team screen discussed in the previous 

section. It displays the information in a table with two columns:  

- Name of class or module: a Java class name or a name source file in other 

programming languages 

- Name of a developer who is responsible for the implementation of given 

class/module/unit 

Activity Summary Screen 

This screen displays the features that belong to the selected activity (Figure 20). 
 

 

Figure 20. Activity screen 
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A user navigates to this screen by selecting an activity in the navigation tree. An 

alternative way to display this screen is to click on the activity image in the project 

screen. The activity screen displays a list of all features in the selected activity. For each 

feature, the screen shows its name, identifier, as well as the planned and actual milestone 

dates. The toolbar of this screen supports these operations: 

- Modify features: brings up another screen that provides the means to modify 

features of the activity. The names, descriptions, and comments may be 

modified 

- Add features: brings up a screen to add a new feature or assign an existing 

feature to the activity 

Work Package Screen 

The work package screen (Figure 21) displays the information about all aspects of 

a work package. A user can navigate to this screen by selecting a work package in the 

navigation tree. This screen consists of several sections. It displays feature milestone 

information similar to the Activity screen. Additionally, this screen displays a description 

of a work package, a list of included classes and their owners, and a list of attached 

documents.  Each attached document is displayed as a link to an actual document, which 

opens up in a new browser window. 
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Figure 21. Work package screen 

 

The work package screen may be in one of the two modes: view and edit. The view mode 

is available to any project member. The edit mode is available to a CP or the PM. A CP 

can modify the work package and save the changes. The rest of the team can view the 

attached documents and print a hardcopy of the worksheet. 
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Report Screen 

 

Figure 22. Report screen 

 

The report screen (Figure 22) allows generation of various progress reports. 

A user navigates to this screen by clicking on the “Reports” tab at the top of the screen. 

The content area displays a table with the available reports. Each row of the table 

displays the name of the report and an action button. Different actions are available for 

different reports. FDDPMA implements several report types:  

- Snapshot reports: FDDPMA generates these reports at regular intervals and 

stores them for future references. The action button will have a dropdown 
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element that shows available versions by date. If a user clicks the button itself 

(not its dropdown element) then the list of all the snapshots will be displayed. 

- Regular reports: These display the current state of the project. A typical example 

is the “Project Members” report. Since FDDPMA does not track membership 

over time, only the current state of the team is available. An action button for 

this kind of reports will not have the dropdown element.  

- Parameterized reports: These need to collect additional information from a user. 

This kind of report will usually have “Generate” action button. When clicked, it 

brings up another screen where a user can provide the required parameters. An 

example of this kind of report is the “Bug report”. It will ask a user to select the 

types of bugs to include in the report —  either all or filtered according to some 

criteria.  



47 

Chapter 5  List of Features 

This chapter contains a list of features and their implementation schedule. The 

problem domain modeling process, described in Chapter 3 , helped in the discovery of the 

feature list.  

Table 1 shows the whole list of features grouped by activities. The original list of 

features has changed during the implementation stage, which is typical for a real-world 

project. Several new features were added, as the customer has suggested some additional 

functionality.  

The features missed during the modeling phase have the prefix “missed”. The new 

features requested by the customer have the prefix “new”. The planned implementation 

month for each activity follows the activity name. Chapter 10 ,  “Summary and 

Conclusions”, discusses how these extra features affected the implementation scope.  

The planning process in FDD is important for choosing the optimal workload for 

a team. The chief programmers have to discover the dependencies among the activities. 

The presence of dependencies defines the order of implementation. Several feature teams 

may implement the independent activities in parallel. If the implementation schedule is 

carefully planned, the team will avoid idle time when the developers have to wait for 

implementation of some activity that everything else depends on.   

For the FDDPMA project, planning was relatively simple because the 

development team consists of one developer and parallelism is impossible. The planning 
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stage led to the realization that the original scope of the project was too big for the 

allowed timeframe.  As a result, I had to leave some activities not implemented. Such 

activities do not have a planned completion date in the table below. 

Setting up build process    (Aug 2004) 
Create ANT script to build a project Setup web application 
Setup a database for FDDPMA Create ANT Script to deploy a project 
Setup Unit Test framework  
Keeping application log    (Aug 2004) 
Setup property file for application logging Write messages to a log file according to 

severity level 
Authenticating a user    (Aug 2004) 
Collect credentials for user Verify provided credentials 
Display error message for user Log out a user from FDDPMA 
Creating new user    (Sep 2004) 
Collect new subscriber's info Create new account for person 
Generate random password for new user Send out email with a new password for a 

user 
Force change password for user  
Creating UI components    (Sep 2004) 
JSF: Create a component that displays 
navigation tree 

JSF: Create a tabbed notebook component 

JSF: Create input components JSF: Create sorted table component 
JSF: Create general screen layout for 
FDDPMA 

 

Managing project types     (Sep 2004) 
Create a new project type for a user List stages for project type 
Update project type for a user Delete project type for a user 
Create new project schedule List all available project schedules 
Creating new project    (Oct 2004) 
Missed: Collect information about a new 
project group 

Missed: Create a new project group 

List all available project types Collect information about a new project 
Create a new project  
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Setting roles and permissions    (Oct 2004) 
Create a new permission List all permissions 
Create a new role List all roles 
List all permission names for a role  
Managing project's team    (Oct 2004) 
List all members of a project Grant a membership in a project to a user 
Remove a person from a project Invite a person to join a project 
Import project team from different project Check if a person has a permission for a 

project 
List roles granted to a person in a project  
Constructing a tree of projects    (Oct 2004) 
List root projects groups for a user List root projects for a user 
List projects for a project group Construct a tree of project groups and 

projects 
Managing project's progress data    (Oct 2004) 
Determine project type for a project Sort projects by project type 
Obtain progress data for project's stage New: Auto-calculate progress data for 

development stage of a project 
Configuring a project    (Nov 2004) 
Update project's properties Update progress data for project's stage 
Delete project for a user  
Managing business areas     (Nov 2004) 
List Business Areas for a project Create a new business area for a project 
Delete business area from a project Update properties for a business area 
Display business area for a project as a set 
of activities 

 

Missed: Managing activities    (Nov 2004) 
Missed: List activities for a business area Missed: Create a new activity for a 

business area 
Missed: Delete activity from business area Missed:  Update properties for a activity 
Missed: Display activity as a set of 
features. 

 

Managing work packages    (Nov 2004) 
List all work packages for a project Create a work package for project 
Delete a work package from a project Update properties for a work package 
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Handling features    (Nov 2004) 
List all features for an activity Create a new feature for a project 
Assign a feature to an activity Update properties for a feature 
Delete feature from project Remove feature from an activity 
New: Mark feature as cancelled.  
Progressing a feature    (Dec 2004) 
List all milestones for a feature Obtain a weight of milestone for a feature 
Update actual dates for feature's milestone Update planned dates for feature's 

milestone 
Calculate percent complete for a feature Determine if a feature is behind schedule 
Determine if a milestone for a feature is 
behind schedule 

Determine if a feature is in progress 

Determine if a milestone for a feature is in 
progress 

 

Managing code ownership    (Dec 2004) 
Add a code unit name to a project Import code units into a project 
Assign an owner to a code unit List all the code units for a project 
Retrieve owner for a code unit. Delete a code unit from a project 
Uploading documents    (Feb 2005) 
Upload a document to FDDPMA Verify uniqueness of the document 
Find document by ID Obtain binary content for a document 
Generating documents in PDF    (Feb 2005) 
Create empty PDF report Create a new page in PDF report 
Generate page numbers for PDF report  
Working with worksheet    (Dec 2004) 
Generate a worksheet for a work package Attach documents to a worksheet 
List all attachments for a worksheet Display attached document. 
Update worksheet description Add code unit to a worksheet 
Remove code unit from a worksheet List all code units assigned to a worksheet 
Print worksheet for a work package  
Selecting a report    (Jan 2005) 
Create report type List all available report types 
Determine if a report is a snapshot List dates of available versions for 

snapshot report 
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Determine actions available for report in a 
given project/project group 

Determine if a report data has to be 
updated 

Generating worksheet report (same as printing worksheet)    (Jan 2005) 
Create report title page Print list of features with milestones 
Print description Print list of class owners 
Print list of attachments  
Collecting activity statistics    (Dec 2004) 
Calculate percent complete for an activity Determine a number of features in an 

activity 
Create an image of an activity (as in 
Parking lot report) 

Calculate total number of features in an 
activity 

Calculate percent of complete features for 
an activity 

Calculate number of completed features for 
an activity 

Calculate number of not started features 
for an activity 

Calculate number of in-progress features 
for an activity 

Calculate a number of features behind  
schedule for an activity 

 

Generating parking lot report    (Jan 2005) 
Create an image of an activity in PDF 
format 

Print report for a project 

New: Print report for a project group  
Generating Plan View report    (Feb 2005) 
Print report for a project New: Print report for a project group 
Collecting statistics for business area    (Jan 2005) 
Calculate completion percent for a 
business area 

Determine a number of features in a 
business area 

Calculate total number of features in a 
business area 

Calculate percent of complete features for a 
business area 

Calculate number of completed features 
for a business area 

Calculate number of not started features for 
a business area 

Calculate number of in-progress features 
for a business area 

Calculate a number of features behind 
schedule for a business area 

Generating Progress Summary report    (Feb 2005) 
Print report for a project New: Print report for a project group 
Collecting statistics for project    (Jan 2005) 
Calculate percent complete for a project Determine a number of features in a project
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Calculate total number of features in a 
project 

Calculate percent of complete features for a 
project 

Calculate number of completed features 
for a project 

Calculate number of not started features for 
a project 

Calculate number of in-progress features 
for a project 

Calculate a number of features behind 
schedule for a project 

Generating Trend report    (Feb 2005) 
Add latest data to a trend report Print report for a project 
New: Print report for a project group  
Managing Document folders    (Feb 2005) 
Create a subfolder for a folder List all subfolders for a folder 
Delete document folder Construct a tree of folders for a project 
Managing documents    (Mar 2005) 
Upload document to a folder List all the documents in a folder 
Move a document to different folder Delete a document from a folder 
Update keywords for a document  
Searching Documents    (Mar 2005) 
Collect search criteria from a user Find documents that satisfy search criteria 
Determine a folder for a document Display a list of found documents 
Grouping bugs 
List available grouping fields List all values for a grouping field 
Select grouping fields Construct a tree that reflects selected 

grouping fields 
Select a node in a grouping tree Construct a search criteria for a node 

selected in a grouping tree. 
List all the bugs that satisfy search 
criteria. 

 

Adding/modifying the bug 
Add a new bug/issue/enhancement Find issue by ID 
List actions allowed for an issue Determine additional data required for an 

action 
Collect additional data required for an 
action 

Perform actions for an issue (create issue 
detail) 

Add attachment to an issue detail List all issue details for an issue 
List attachments for issue detail  
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Generating Bug report 
Print grouping header Print issue summary 
Print issue details  
Integrating Java Forum Software 
Evaluate existing open source forums Integrating the selected software into 

FDDPMA 
Creating documentation    (Mar 2005) 
Write end user license agreement Write the FDDPMA user guide 
Write installation guide Write thesis document 

Table 1. List of features 
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Chapter 6  Non-Functional Requirements 

This chapter describes the non-functional requirements for FDDPMA. Three 

different factors contribute to these requirements: 

- User experience 

- Deployment restrictions 

- Application portability 

The later sections of this chapter provide rationale for each non-functional 

requirement. 

User Experience Requirements 

This section describes the requirements that should make FDDPMA more user-
friendly.   

Response Time 

FDDPMA is a web-based application that uses Internet browsers to display its 

user interface. The response time of any web-applications depends on the speed of 

Internet connection. Assuming broadband connection, the response time of most 

FDDPMA operations should be within 3 seconds. Such operations include displaying 

FDDPMA screens and updating data. The users expect some operations to be long. Such 

operations may include report generation and export-import procedures. These activities 

do not have a time limit. However ,FDDPMA should implement background processing 

when performing operations for which the response time exceeds one minute.  
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Screen Resolution 

1024x768 resolution is the standard screen resolution for FDDPMA. While it 

should be possible to use FDDPMA at other resolutions, the users may expect some 

inconvenience,s such as appearance of additional scrollbars and the need to configure the 

number of records that FDDPMA displays at a time. The higher screen resolutions should 

improve user experience. 

Deployment Requirements 

FDDPMA will be deployed to one of the commercial web-hosting servers. The 

web hosting companies limit the resources available for the hosted applications. These 

limits stipulate the requirements described in this section. 

Disk Space 

The disk space limitation restricts the amount of data that FDDPMA can store. 

FDDPMA should restrict the space allocated for a project. Assuming that FDDPMA 

allocates a maximum of 10 Mb per project, and a typical web hosting company provides 

1Gb of disk space, the application will be able to hold at least 100 projects. The 

implementation must use the data compression algorithms to ease this limitation.  

Operating System Memory 

FDDPMA should recognize the fact that it may operate with limitations on the 

amount of available memory. While this limitation effectively restricts the number of 

simultaneous users, FDDPMA should take the following steps to minimize the 

limitations: 
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- Share resources between users. This avoids keeping duplicate data in the 

operating system memory 

- Use adaptive caching that removes outdated information from the memory 

 

Database Operations 

The web hosting companies establish quotas on database operations. Typically, 

they set distinct quotas for these resources: 

- Number of simultaneous database connections 

- Total number of connections per month 

- Live time of the connection 

- Total number of queries per month 

FDDPMA must perform well under these limitations.  It should  

- Allow configuration for the maximum number of simultaneous connections 

- Reuse database connections across operations initiated by different users 

- Gracefully handle terminated connections 

- Minimize the number of connections and queries by using caching 

technologies 

HTTP Traffic 

The web hosting companies limit the amount of HTTP traffic allowed for a hosted 

website. FDDPMA should take these steps to minimize the HTTP traffic: 
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- Use client-side caching for static content 

- Produce HTML that is optimized for size 

Portability Requirements 

FDDPMA should be platform-independent. While it is out of the scope of the 

project to ensure compatibility with many platforms, FDDPMA should: 

- Support at least two different server platforms: Windows and Unix 

- Work with at least two web browsers: Internet Explorer and Firefox 

- Not use any platform-dependent technologies either on the server-, or on the 

client side. The examples of such technologies include ActiveX controls for 

web browsers or a platform-dependent database on the server 

- Generate reports in a portable format such as HTML or PDF 
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Chapter 7  Technology and Architecture Choices 

This chapter describes the technology that FDDPMA will be using. It starts with 

an overview of available architectures because the architecture is a major factor that 

affects the choice of technology. The following sections discuss the available options and 

the reasons why a certain solution is chosen over the others. The factor that often 

dominates the choice is the price for the technology, as usage of private or paid solutions 

is not appropriate for an open source project.  

I choose FDDPMA to be a web-based application built on J2EE technology. The 

rest of this chapter elaborates on this choice. 

Software Architectures 

This section compares several software architectures for FDDPMA:  

- Standalone application 

- Client-server solution with thick client 

- Server based application with thin client 

FDDPMA will be a team collaboration tool. Even though standalone applications 

may have support for teamwork, they usually do not support true collaboration. For 

example, a text processing software package may track the changes in a document so that 

different team members may contribute to the document. However, they cannot work on 

the document at the same time.  
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The client-server architecture fits FDDPMA better.  There are several client-server 

technologies available (Figure 23): 

- Standalone clients share the common database 

- Multi-tier applications have a client and one or more tiers. The intermediate 

tiers implement the business logic and access the database 

- Thin client (often a web browser) serves as client side software. The 

application server implements all the functionality 

Application Server

Thin client
(Web

Browser)

Database
Server

Thick client

Database
Server

Middle tier
Thick Client

Database
Server

 

Figure 23. Client-Server Software Architectures. 

The first architecture has limited scalability. It does not have a middle tier 

between the client and a database and cannot effectively manage resources. A large 

number of simultaneous users could overload the database capacity.  
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The two remaining architectures have similar scalability and support for 

concurrent users. The type of client is the main difference between them. Both thick and 

thin clients have advantages and drawbacks. Table 2 compares some of them. See [24] 

for more information on the client-server architecture. 

Feature Thick Client Thin Client 

Advanced user interface Better Worse 

Requires deployment on the user computer Yes No 

Cross-platform support Worse Better 

Handling firewall issues  Worse Better 

Maintenance  Harder  Easier 

 

Table 2. Thick vs. thin client 

 
The main advantage of the thick client is its ability to implement a sophisticated 

user interface. However, thin clients do not require any software installation on the client 

side, which avoids many problems of thick clients: 

- Conflicts between the versions of locally installed software 

- The need to simultaneously upgrade client and server if functionality changes 

- Difficulties of global deployment due to firewall protection 

Thin client is the best choice for FDDPMA.   

Programming Language and Development Platform  

Developers use many programming languages to build web applications: Java, 

C#, C, Delphi, Perl, PHP etc. While the language features are important, one must also 
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consider the tools, libraries, infrastructure and support that are available for the language. 

The two competing platforms offer the full range of services, servers and tools: J2EE 

from Sun Microsystems and .NET from Microsoft. 

After a short consideration, I chose the J2EE platform. These factors affected the 

decision: 

- Cross-platform support 

- Availability of a free Integrated Development Environment (Eclipse IDE 

from IBM) 

- Availability of free application servers (Tomcat, JBoss) 

- Availability of free libraries to support PDF [10] generation, connection 

pooling, global transaction support, email services 

- Support for free database engines (MySQL) 
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Chapter 8  FDDPMA Architecture 

This chapter focuses on the architecture of the application. The first section gives 

an overview of the architecture. The subsequent sections describe separate modules and 

how they support various non-functional requirements. The database design is at the end 

of the chapter. 

Overall Architecture 

FDDPMA Database

Thin Client
Web Browser

Adobe Acrobat
Plug-in

HTTP
Protocol

Web Server Database Server

TCP/IP
ProtocolHTTP Server

Servlet Engine

 

Figure 24. System Diagram for FDDPMA. 

 

Figure 24 shows the system diagram for FDDPMA. A web browser sends the 

HTTP request to a web server. The web server forwards the requests to its servlet 

container. The business logic layer, which is in the servlet, performs the requested action, 

reading and writing the information to/from the database. The database itself may be 

located on the same physical server, or on the other host accessible via TCP/IP protocol. 

When the processing is complete, the web server sends the HTTP response back to the 

browser. [24] 
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FDDPMA consists of a number of modules, each of which has the same three 

layers. Figure 25 shows the modular architecture of FDDPMA. 

User interface

Problem Domain

System Integration

Component 1

FDDPMA Datavase

Connection pool

HTTP
Request

User interface

Problem Domain

System Integration

Component N

HTTP
Request

...

 

Figure 25. Modular design of FDDPMA 

 

The web server forwards requests to the user interface layer of the requested 

module. The UI layer parses HTTTP requests, validates submitted values, and generates 

HTML pages to send back to the client. The UI layer retrieves the data to display from 
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the Problem Domain (PD) layer. The PD layer implements all the business logic of the 

application. It relies on System Integration (SI) layer to store and retrieve data to and 

from the persistent storage. The SI layer is responsible for efficient data processing. It 

utilizes connection-pooling service provided by the web server to establish connections to 

the database. The SI layer is also responsible for implementing all the database-related 

non-functional requirements. A later section describes the three layers in depth. 

Components and Services 

FDDPMA consists of a number of components and services. This section 

describes how they communicate with each other. The next section explains the internal 

structure of a typical FDDPMA component.   

Figure 26 shows the internal structure of the application. The boxes with white 

background denote the components. Each component is a relatively independent part of 

application that has its own user interface and implements some business logic. The grey 

boxes are services. An FDDPMA service does not have a user interface. Instead, it 

provides some useful functionality to several components.  Figure 26 shows the relations 

between the components and services with an arrow-ended line. The line points from the 

requester to the provider of a service. Some of the components also provide services to 

the other components. For example, the authentication component manages FDDPMA 

users and their roles. At the same time, the feature tracking components use it to 

determine what functionality should be available to the current user.   

The boxes with dashed border show the non-implemented components. FDDPMA 

will implement these components in phase II.  
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Figure 26. FDDPMA components and services 

Authentication Component 

This component performs several functions. It implements the user management 

related features of FDDPMA. See Chapter 5  for the full list of features. This component 

also performs authentication of users who access the application. FDDPMA uses  the 

Java Authentication and Authorization Service (JAAS [9]). JAAS provides the standard 

way to implement application-independent authentication mechanisms. Many J2EE 

servers support JAAS, including Tomcat [12], which is a target deployment for 

FDDPMA. Tomcat requires a custom JAAS login module to perform authentication. 

FDDPMA implements such a module in the package com.fddtool.si.jaas. See 

Error! Reference source not found.for the implementation details.  

FDDPMA authorizes its users based on the roles that a user has in a particular 

project. The authorization is permission-based: each role is associated with a number of 
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permissions that define what functionality is available to a user.  Figure 2 shows the class 

diagram that explains the relation between accounts, roles, permissions, and projects.  

Feature Tracking Component 

This component is at the core of FDDPMA. It records the hierarchy of an FDD 

project and supports all the FDD process steps. This component updates the milestones of 

the features being implemented. One of the biggest challenges for this component was the 

implementation of a real-time calculation of completion percentages for all of the project 

hierarchy levels: feature, activity, business area, and project itself. FDDPMA provides 

many summary screens that show, for example, the status of all activities in the project, 

or all projects that a user has access to. An FDD project may have hundreds of features. 

A change in any milestones of a single feature changes the completion percent for the 

whole project. The SI layer of the feature-tracking component addresses this challenge by 

using a combination of sophisticated SQL queries with advanced caching techniques.  

Document Management Component 

This component manages document storage and retrieval. It also provides the 

document storage services to other components of FDDPMA. For example, the feature-

tracking component uses the document storage services to attach documents to the work 

packages. Phase 2 of FDDPMA will extend the document management component to 

include the ability to browse the document folders and search for the documents using 

keywords. 
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The documents may be large in size. The document management component takes 

a number of steps to reduce the space required to store them. One of them is data 

compression. The SI layer uses the ZIP compression format, which is based on the 

DEFLATE [13] compression algorithm.  

FDDPMA keeps unique documents only. It uses data hashing algorithms to 

calculate a unique hash value for each document. If a user is uploading a document that 

FDDPMA already has, the application will not store the second one. Instead, it will 

increase the reference count for the existing document.  

FDDPMA uses reference counting for documents, which is the same concept used 

by garbage collection. Many programming languages use this technique to manage a 

program’s memory.  The essence of garbage collection is the fact that the memory 

management system knows the number of other objects that refer to a particular object in 

memory. As soon as the number of references becomes zero, the object is not reachable 

any more. It is eligible for garbage collection. Eventually, the memory management 

system destroys such an object and releases the occupied memory.   

Similarly, FDDPMA counts the references for each document that it keeps. 

FDDPMA creates a reference when a user attaches the document to some project 

element. If the duplicate document is encountered for any of the FDDPMA projects, the 

application simply creates another reference. When a user deletes the project entry, or 

detaches the document, FDDPMA deletes the corresponding reference. When the last 

reference goes away, FDDPMA deletes the document itself.  
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Reporting Component 

This component supports generation of FDD reports.  It exposes the user interface 

that allows generation of the latest reports and searches for historical versions of the 

reports. This part of the component has a standard layered architecture, described later in 

this section.  

Additionally, the reporting component collects and stores data for the historical 

versions of the reports. It uses background processing for data collection. This process 

works without user intervention and collects data in the form of XML documents. The 

collected XML contains enough information to generate the report later, even if the 

project structure has changed. For example, if someone deletes a business area in the 

middle of the implementation stage, the earlier versions of the reports will still display it. 

This helps to satisfy the audit purposes.  

The user requirements specify that the status of an FDD project has to change at 

midnight.  The midnight point in time depends on the time zone. Since FDDPMA is a 

web-based application, users from many different time zones may access it. In order to 

meet the requirements, FDDPMA forces the user to specify the project time zone when 

creating a new project.  The reporting component schedules a job that runs every hour, 

finds the projects that just turned over midnight, and collects the data for them.  Refer to 

the class com.fddtool.pd.report.ReportDataCollector in Error! 

Reference source not found. for implementation details. The implementation ensures 

that the background data collection does not overload the storage with duplicate data. It 

compares the newly collected data with the previous version of the same report and stores 
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the new version only if it is different. The use of data compression helps further reduce 

the storage space.    

Logging Service 

All the FDDPMA components use a common logging service in order to record 

critical errors, informational messages, and debugging messages. FDDPMA uses the 

open source logging library log4j[14]. Log4j allows external configuration of how 

verbose the log should be without changing application source code.  

PDF Generation Service 

This service provides a number of base classes that facilitate PDF [10] generation. 

This includes a font factory that supports true type fonts [15], page counters, and a base 

report class that handles page margins, new page creation etc.  The implementation is 

based on the “iText” [22] open source library.  See Error! Reference source not found., 

class com.fddtool.pd.report.PdfReportBase, for the implementation 

details. 

Email Service 

This service supports sending email notifications to FDDPMA users. The 

authentication component uses this service to notify the users about new account creation 

or changes in the project membership. Other components of FDDPMA may send email 

notifications as well. The email service is built on the JavaMail API [16] to send email 
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messages. The J2EE servers implement this API, so the applications have it readily 

available.  

The email service reads the text of email messages from property files. The use of 

property files decouples the text of messages from the source code. The message text 

may be edited without recompiling the application. See classes in package 

com.fddtool.services.email in Error! Reference source not found. for 

implementation details. 

Layered Architecture: PD, SI, and UI 

FDDPMA follows a layered approach, and the three main layers were identified 

earlier.  Figure 25 shows the three distinct layers that each FDDPMA component has. 

This section describes the layers in detail, including their internal design and 

collaboration mechanisms. 

Problem Domain Layer 

PD is the core of the application because it implements the business logic. Figure 15 

displays the class diagram for the PD layer. PD is also the most independent part of the 

application. In particular, the PD layer never uses the user interface classes. If the 

developers find some of the UI helper classes useful for PD, they should move those 

classes to the PD layer rather then accessing them in a cross-layer manner. In this design, 

the PD layer is also decoupled from the SI layer. In order to achieve this PD declares 

interfaces that the SI layer must implement. Examples of such interfaces in FDDPMA 

are: 
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- IAccountSystem for Authentication and Authorization service 

- IDocumentSystem for Document component 

- IProjectSystem for Project Management component 

- IReportSystem for Report component 

PD looks up the implementation of these interfaces at runtime. The “inversion of 

control” pattern [17] helps to implement PD and SI in a truly independent manner. 

FDDPMA application uses the SystemIntegrationFactory class to return the 

implementations of the above interfaces. At present, it does not involve sophisticated 

inversion of control mechanisms. However, if the application needs extra flexibility, this 

class provides a single place for changes.  

The PD layer must be thread-safe. A web server keeps the separate instances of 

FDDPMA UI classes for every user. This ensures that different users may independently 

browse the application. However, the PD layer keeps a limited number of class instances 

to serve all the requests from the UI layer. While this uses fewer resources, it also 

requires that developers keep thread-safety in mind when implementing PD. Thread 

safety issues appear when several execution threads concurrently modify a single 

instance of the class.  FDDPMA uses pseudo-immutable classes to address these issues.  

A pseudo-immutable class is a class that has methods to modify its content. 

Initially any instance of this class is in the immutable state and unsolicited modification 

attempts fail. Many threads may safely access such an instance as long as they do not try 

to modify it. A thread that needs to perform modifications has first to create a mutable 

instance of such an object. This new instance becomes private for the thread. The thread 
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can modify it without affecting other threads. At some point, the modified instance saves 

its properties to the database. The next time a thread requests an instance, the SI layer 

will return a new instance that has the latest data and is in the immutable state.  See 

Error! Reference source not found., class 

com.fddtool.pd.fddproject.ProjectEntry, which implements the support 

for pseudo-immutable objects. 

System Integration Layer 

This section outlines the features of SI that are common for all the FDDPMA 

components. It also mentions some of the solutions that are component-specific.  

Figure 27 displays the architecture of a typical SI layer.  PD invokes the methods 

of the known interface within the SI layer. SI first checks if the requested data is 

available in the cache. If it is there then SI returns the found data immediately. Otherwise, 

SI creates a data access object (DAO, class 

com.fddtool.si.database.DataAccessObject) to retrieve data from the 

database. DAO obtains the database connection via a JNDI [18] lookup. The JNDI 

connection factory (class 

com.fddtool.si.database.JndiConnectionFactory) requests a 

connection from the connection pool and returns it to the DAO. From this point on, the 

DAO uses the connection exclusively until it completes the operation and closes the 

connection. The closure of the connection returns it to the connection pool where it 

becomes available for others. SI puts the found data into the cache. This will ensure that 
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next time the PD layer requests the same data, SI can provide it without accessing the 

database. 

FDDPMA Datavase

Connection pool

JNDI Connection
Factory

SI interface
implementation Cache

JDBC Data
Access Object

System Integration
Layer

Problem Domain Layer

 

Figure 27. Typical SI architecture. 

 

Connection Pooling   

All J2EE-compliant servers implement connection pooling. They manage the pool 

so that JDBC connections are readily available when an application needs to perform a 

database operation. FDDPMA uses an open-source implementation of connection 

pooling, called XAPool [23]. This library is compatible with Tomcat [12], which is not 
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J2EE-complaint, but is a popular Java web server. Usage of a configurable connection 

pool addresses a number of database-related non-functional requirements: limited number 

of simultaneous connections, limited live time of the connection, and a restriction on a 

maximum number of connections per month. 

Data Caching 

Different layers of FDDPMA often need the same data. A typical example is the 

implementation of user-level security. FDDPMA supports several user roles with distinct 

functionality; some functionality should be available to designated roles only.    

- The UI layer needs to know who the current user is to display UI elements in 

the disabled or enabled state 

- PD needs to know the current user since the business logic depends on the 

role of the request initiator 

- SI needs to know the current user so that it can restrict the data available for 

that user.  

In order to avoid multiple database requests the SI layer of FDDPMA implements 

data caching. The implementation is located in the package 

com.fddtool.si.cache.  Several caching strategies are available [25]: 

- A time-sensitive cache allows caching data for the limited time. Once the 

cache period expires, the data is removed from the cache 

- A memory sensitive cache removes the data if shortage of memory is 

detected 



75 

- A permanent cache keeps the data that is useful for all the users of 

application. This cached data does not expire 

The cache implementation gracefully handles data updates. When performing update 

operations the SI layer removes the stale data from the cache. Next time when PD 

requests the updated data, SI will reload its cache. This ensures that the data updated by 

one user becomes available to others as soon as they refresh a page in a browser. 

User Interface Layer 

FDDPMA is a web-based application. The web server generates HTML pages and 

transfers them to a web browser, which displays the screen (Figure 24). This section 

describes the generation of  HTML on the server. The browser’s interpretation of 

generated HTML is out of scope of this document. 

 FDDPMA uses Java Server Faces (JSF) [7] technology to generate the UI. This 

technology is built on top of JSP. It helps reduce development overhead by providing a 

standard framework that follows the Model-View-Controller (MVC) pattern [8]. The 

FDDPMA UI consists of relatively independent screens.  Figure 28 shows how the UI 

classes integrate into the JSF framework.  
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Figure 28. Typical UI architecture 

 

The grey boxes denote JSF-provided functionality. The white boxes are 

implemented by FDDPMA. The JSF framework plays the role of controller.  The 

controller accepts an HTTP request from a web browser. The controller performs all the 

low-level operations of parsing the request, locating the right view, and generating the 

response. The FDDPMA application provides two items for each screen: a JSP page and 

a Java Bean.  
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The JSP page defines the look and feel of the UI screen. It declares the 

components that will be visible on the screen. It also uses the Expression Language (EL), 

which is part of the JSF specification [26], to link the components to the Java Beans. 

Figure 29 shows a typical usage of JSP in JSF:  

<h:outputLabel for="email" value="#{messages['lbl_email']}" /> 
<h:inputText id="email" value="#{forgotPasswordBean.email}"> 
    <f:validator validatorId="org.apache.myfaces.validator.Email"/> 
</h:inputText> 
 
<h:message styleClass="error" for="email"/> 
<h:commandButton value="Submit" 
action="#{forgotPasswordBean.submitAction}"/> 
 

Figure 29. JSP fragment 

 

This fragment defines four components: a label, an input box, a button, and an 

error message. The JSP embeds the EL expressions into the values of attributes. For 

example, the “value” attribute of input box component specifies that is takes the value 

from the “forgotPasswordBean” Java Bean, property “email”. The input box also has an 

attached validator. When a user clicks the button, the JSF framework first validates the 

provided email address. If the validation fails, the framework displays an error message.  

If the validation succeeds, the JSF controller calls the “submitAction” method of the Java 

Bean.  

The Java Bean complements the JSF controller by providing the methods that 

perform business logic. In most cases, the bean simply delegates the method execution to 

the PD layer. The bean also serves as a model. It uses the PD layer to locate the data that 

is relevant for the current screen.   
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Database Design 

FDDPMA uses a relational database for persistent storage. Figure 30 shows the 

database schema in the UML Extended Entity Relationship (EER) notation. The current 

version of FDDPMA works with the MySQL RDBMS [20]. It should be possible to use 

FDDPMA with any other RDBMS without changing the schema, since it does not use 

any non-standard data types.  

 

 

Figure 30. FDDPMA database schema 

 

The schema consists of 18 normalized tables. Table 3 describes their purpose. 
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Table Name Purpose 

FDDPMA_DOCUMENT The list of uploaded documents in the 
compressed format. 

FDDPMA_DOCUMENT_PROPERTIES The list of document properties. The 
properties link a document to other 
objects of FDDPMA: project, work 
package etc. 

FDDPMA_USER The list of users. 
FDDPMA_PROJECT_TYPE Stores both built-in and user-created 

project types.  
FDDPMA_PROJECT_TYPE_STAGE The list of stages for project type. 
FDDPMA_PROJECT The list of FDDPMA projects. 
FDDPMA_PROJECT_GROUP The list of project groups. 
FDDPMA_PROJECT_GROUP_CONTENT The many-to-many relationship between 

project groups and projects. It defines a 
list of projects that belong to a particular 
project group 

FDDPMA_PROJECT_MEMBER The many-to-many relationship between 
users and projects. It defines project 
membership  

FDDPMA_PROJECT_PROGRESS The progress data for project stages. 
FDDPMA_BUSINESS_AREA The list of business areas for a project. 
FDDPMA_ACTIVITY The list of activities for business area. 
FDDPMA_FEATURE The list of feature for a project. A 

feature may also belong to an activity 
and a work package. 

FDDPMA_FEATURE_MILESTONE The progress information for a feature. 
FDDPMA_WORKPACKAGE The list of work packages for a project. 
FDDPMA_CODE_UNIT The list of source code units for a 

project. 
FDDPMA_WORKPACKAGE_CODE The many-to-many relationship between 

the work packages and source code 
units. 

FDDPMA_REPORT_DATA The historical versions of reports 
collected for a project. 

 

Table 3. Description of database tables 
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Chapter 9  User Guide 

This chapter describes FDDPMA from the end-user point of view. Some of the 

sections in this chapter present the ideas that were discussed elsewhere. This is a 

deliberate duplication. Its purpose is to keep this user guide as a standalone document 

that is independent from the rest of this document. 

The user guide covers most of the application screens and roughly follows the 

typical path through the application, starting with the creation of a new account. Each 

section in this chapter contains the screenshots and a corresponding description.  

Creating a New Account 

To start using FDDPMA, one must create an account. Account creation is a quick 

process that consists of these steps: 

1) Go to the login screen of FDDPMA (Figure 31) and click the “New 

Account Sign Up” link. 
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Figure 31. Login screen 

2) The application will display the screen that collects data for a new account 

(Figure 32). All the fields are required. 

 

Figure 32. New account screen 

 

3) Choose a user name. You will use this name to login to the application later. 

The user name must be unique. If you enter the name that someone already 

uses, the application will display an error message. Simply choose another 
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user name and try again. You must type in a valid email address. Once 

FDDPMA creates an account, it will send an email message with the initial 

password to the provided address.  

4) If you are accessing the application at http://www.fdpma.net, make sure that 

you read the user agreement and click on the “I agree” button. 

5) The application will display a message indicating that it created a new 

account and sent an email message with the password. Click on the 

“Cancel” button to return to the login screen.  

Logging in to FDDPMA for the First Time 

You should receive an email message with your initial password within several 

minutes. In the FDDPMA login screen (Figure 31) type your user name, password, and 

click on the “Login” button. The application will ask you to change your initial password 

(Figure 33): 

 

Figure 33. Change password screen 
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The screen displays your user name.  Provide your initial password again, your 

new password, and a confirmation. The confirmation must be the same as the newly 

chosen password. Click on the “Change password” button. This completes the creation of 

a new account and takes you to the summary page. Once you create some projects, this 

page will display the status of each.  

Navigation Rules 

In this section you will learn how to navigate through the application. After you 

read this section, you will understand the navigation principles that FDDPMA 

implements. The same navigation rules apply to all the FDDPMA screens. Figure 34 

shows a typical FDDPMA screen, which consists of four areas: the header, the navigation 

tree, the tabbed notebook and the footer. 

 

Figure 34. Typical FDDPMA screen 
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Screen Header 

The screen header is at the top of the screen. It displays the logo and a common 

toolbar.  All of FDDPMA screens share this toolbar. The toolbar has several buttons.  

 - forwards to the previous screen. If the screen is not available, the button is grayed 

out. 

 - forwards to the next screen. If the screen is not available, the button is grayed out. 

These buttons are different from the “Forward” and “Back” buttons available in your 

favorite web browser. The difference is that the browser’s buttons often retrieve the web 

pages from the browser’s local cache, not from FDDPMA website. As a result, the web 

browser displays some other page than FDDPMA remembers.  For example, you may 

select an activity in FDDPMA, then move to another activity. Then you decide to delete 

the first one, so you go to the previous page using your web browser’s back button, and 

click on the “Delete”. Which activity will be deleted?  To avoid such confusion 

FDDPMA prohibits navigation with browser buttons. Most of the time, you will discover 

that these buttons do not work. Instead, use  and  buttons.   

 - refreshes the current screen. Unlike the similar button in a web browser, it also 

forces FDDPMA to read the latest data from the database. 

 - displays the help topic for the current screen. 

 - terminates the session and logs  the user out from FDDPMA. 

Navigation Tree 

The navigation tree is on the left of the screen. It displays the hierarchy of groups, 

which are containers for projects, projects themselves, and project entries. Upon the first 
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login, the navigation tree contains one group, “All Projects”, which is empty.  This root 

project group is always present. All the groups and projects that you might create will be 

(grand) children of this root group. As you populate your projects with business areas, 

activities, and features, you will see all of them in the navigation tree. Figure 35 shows an 

example of the populated tree, along with a legend for the node icons.  

  

 

 

 

 

 

 

 

 

 

 

Figure 35. Navigation tree 

The tree displays the selected node with the bold font. It remembers the current 

selection and preserves it when you collapse or expand the nodes. The names of the 

nodes in the expanded tree may not be fully visible, especially if the names are long.  

There are three ways to display the node’s name 

  - root group, or a folder for work packages;

  - group of projects; 

 - project; 

 - business area; 

 - activity; 

 - feature; 

 - work package; 
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- move the mouse cursor over  a node name and the hint will pop up 

- use the scroll bar at the bottom of the tree 

- adjust the tree width using the toolbar button  

 button will collapse all the nodes.  

Tabbed Notebook 

The tabbed notebook takes the right part of the screen.  It is a workplace where 

FDDPMA displays its content. The notebook has two sets of tabs. The top tabs allow 

access to the main areas of FDDPMA:  project management, report generation, and 

configuration. The sub-tabs are at the bottom. They help navigating within the selected 

area. Each top-level tab has its own set of sub-tabs and remembers the last selected one. 

For example, you may select the “Project” tab, the “Property” sub-tab and then start 

selecting different entries in the navigation tree. Since FDDPMA preserves tab selection, 

it will show properties for each selected node.  

Screen Footer 

The footer is at the bottom of the screen. It shows copyright information and a 

link to the FDDPMA website. 

Modifying Account Settings 

You may change your account settings at any time.  Navigate to the “Settings” 

tab, and choose the “Common” sub-tab. FDDPMA displays the account configuration 

screen (Figure 36). 
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Figure 36. Account settings screen 

You may change the following properties of your account: 

- First and last name or initials: FDDPMA uses this information to display 

your name when you are an owner of an activity, a source code unit, as well 

as in various reports 

- Email address: FDDPMA will send notifications to this address when 

someone invites you to join the project, when your password is reset and in 

some other situations 

- Hidden account: The default setting for all new accounts is hidden.  You may 

change it to not hidden.  If your account is hidden, thenFDDPMA will not 

show it when a project manager is searching for team members to add to a 
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project. In this case the project manager will have to know your user name to 

invite you to his or her project.   

- Change password controls: use them to change your password. You need to 

know the old password before you can choose a new one. The users who 

forgot their passwords should follow “Forgot my password” link on the 

FDDPMA login screen (Figure 31).   

Creating a New Project 

Any FDDPMA user, except for the anonymous “guest” account, can create a new 

project. Navigate to the “Project” tab, then the “Workplace” sub-tab, and select any 

project group in the navigation tree. If you have not created any project groups yet, use 

the default group “All projects”. Click on the “New project” button (Figure 34). 

FDDPMA will display the screen (Figure 37) that collects information about a new 

project. 

 

Figure 37. New project screen. 
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The following data is required: 

- Name: the name for a new project, which must be unique among the all 

projects that you have access to 

- Project Group: the parent group for a project. Once the project is created you 

may move it to any group, as described in a later section 

- Release day: the day of the week when you plan to hold the release meetings. 

The release meeting is at the end of iteration 

- Release schedule: defines the length of iterations in the project. 1 to 4 week 

schedules are available. The release schedule and the day of week often serve 

as a deadline when all of the iteration’s features must be complete.  

- Project type: defines a number of stages in the software project. FDDPMA 

comes with the two predefined project types: “FDD” and “Traditional”. You 

may create your own project types, as described in the later section “Creating 

a Project with a Custom Set of  Stages” 

- Time zone: defines when the project’s time turns over midnight. FDDPMA 

updates project status at midnight. For example, if a feature is not complete 

by its deadline, it will be displayed as red when it is next viewed.  

Click on the “Save” button to create a new project. FDDPMA will update the 

navigation tree and select the newly created project. As the project creator, you 

automatically get the role of project manager.  The next section describes how 

you can add members to your project. 
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Project Team 

This section describes how to build a team for a project. It starts with the 

definition of different roles and then describes the actual screens where you can add or 

remove team members.  

Project Roles 

FDDPMA supports six different roles: 

- The project manager (PM) supervises the project. The PM is responsible for 

overall project progress and has most of permissions available in FDDPMA 

- Chief programmers (CP) report to a PM. They manage the iteration teams 

and are responsible for the progress of the features that are included in the 

iteration. Each CP works with several developers. CPs also write code 

themselves 

- Developers (D) implement the iteration features by writing the code, testing 

it, and reviewing each other’s work 

- A Customer (C) represents the project sponsor and answers the business logic 

questions that an implementation team may have 

- The Help Desk (HD) role is reserved for future use. Help desk personnel will 

be responsible for tracking issues (bugs, enhancements) in the post-

implementation stage of the project. 

- Guests (G) have read-only access to a project. 
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Table 4 shows the list of permissions for every FDDPMA role. Please note that 

the same user can play different roles in different projects. For example, a user 

who is a guest in one project may create a new project and become a project 

manager there. 

Permission PM CP D C HD G

Update project progress +      

Delete project +      

Create new project + + + + + +

Create new project type  + + + + + +

Create new project group + + + + + +

Modify account + + + + + +

View project hierarchy + + + + + +

View project reports + + + + + +

Modify project properties + +     

Create/update/delete business areas  + +     

Create/update/delete activities + +     

Create/update/delete work packages + +     

Create/update/delete feature + +     

Add/delete source code units for a project + + +    

Add/delete projects managers for a project +      

Add/delete chief programmers for a project + +     

Add/delete developers for a project + + +    

Add/delete customers for a project +   +   

Add/delete help desk personnel for a project +    +  

Add/delete guest for a project + + + + +  

Import project members +      

Table 4. Mapping of permissions to roles 
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All the operations in FDDPMA are subject to security checks according to the 

above table. If a user does not have permission to perform a particular operation, they 

will usually find the appropriate screen control disabled.  

Managing Project Team 

This section describes the FDDPMA screens where you can manage the project’s 

team. Choose a project in the navigation tree and select the “Project” tab, the “Team” 

sub-tab.  FDDPMA will display a list of all project members (Figure 38). Initially the list 

has one member: you, the creator of the project. 

 

Figure 38. Project team screen 

Here you can do the following operations: 

- Click the name of the user to modify his or her roles 

- Revoke membership from a user by clicking the trashcan icon in the last 

column 

- Click on the “Add members” button to add new members to a project 
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- Click on the “Import members” button to import members from another 

project that you are a member of 

Click on the “Add members” button and FDDPMA will displays the screen where 

you can search for existing user accounts or create the new ones (Figure 39). The screen 

has three sections that correspond to the steps you need to take.  

 

Figure 39. Add project member screen 

 

Step 1. Define the criteria to search for an account that already exists in the 

FDDPMA database. Click on the “Search” button to start the search.  

Step 2. Review the list of found accounts. If you found an account you were 

seeking, click on the  icon in the last column. FDDPMA will copy the account’s 
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information into section 3 where you can grant the desired roles.  If you did not find the 

account, there are two possible reasons: 

- The person does not have an account in FDDPMA. Proceed to step 3 to 

create a new account 

- The person has marked the account as “hidden” (Figure 36). Talk to the 

person to learn the name of his or her account, then proceed to step 3 to grant 

the desired roles 

Step 3.  Grant the desired roles to a new or existing account. To create a new 

account, fill in all the input fields: user name, first and last name, email address, roles. 

Check “New account” checkbox and click on the “Update membership” button.  

FDDPMA will create a new account, grant the specified roles, and send an invitation 

email with the initial password.  

The process of granting roles to an existing account is very similar, except for the 

fact that you have to uncheck the “New account” checkbox. You also do not have to 

provide email, first or last name.  Repeat steps 1 through 3 for every team member.  Click 

on the “Project” tab after you added all the new members.  

Import Team Members 

If your development team is stable and you wish to start a new project with the 

same team, you may use the team import capabilities. This functionality is available for 

project managers.  Click on the “Import Members” button in the Project Team screen 

(Figure 38). FDDPMA will display the import screen (Figure 40). First, select the project 

from which to import the existing members. FDDPMA will import their accounts into the 
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project that is selected in the navigation tree. You have to instruct FDDPMA how to 

resolve conflicts if a member participates in both projects.  

 

Figure 40. Import members screen 

The following example best explains the conflict resolution options. Let us 

assume that a person is already a member of both projects and has a role of developer in 

the source project and a role of chief programmer in the destination project.   

- The “Preserve existing members” option will leave the person as a chief 

programmer 

- The “Merge roles” option will make the person both developer and chief 

programmer 

- The “Overwrite existing members” option will make the person a developer 

Organizing Projects into Groups 

This section explains what the project groups are.  Use the groups if you have 

many projects and want to organize them in some consistent fashion. You may safely 

skip this section if you have just a few projects. 



96 

Project groups are merely containers for a set of  projects. They are similar to the 

directories in the computer’s file system. The directories contain the files, without 

affecting their content. You may move a file from one directory to another. A project 

group has a name and a parent group. You may move your project freely from one group 

to another.  Project groups are private. Only the group’s creator can see the group. Two 

FDDPMA users may create a different group structure even if they share the same 

projects.  Figure 41 shows an example.  

 

Figure 41. Project group structure 

Project groups are useful for presenting related projects together. Many FDDPMA 

screens know how to display the summary information for all the projects that a group 

contains. You may also generate the FDD reports for the whole group of projects at once.  

In order to create a new project group, navigate to the “Project” tab, then to the 

“Workplace” sub-tab (Figure 34). Select any project group in the navigation tree and 

click on the “New Project Group” button. FDDPMA will display a screen that collects 

information about a new group (Figure 42). Provide a unique name for a group, choose a 

parent group, and click on the “Save” button.  Later you may change the group’s 

properties by navigating to the “Project” tab and the “Properties” sub-tab. 
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Figure 42. New project group screen 

This is a list of useful tips to remember when dealing with project groups: 

- The group may contain projects and other groups 

- You may always move a group into another group, as long as the destination 

group is not a child of a group to be moved 

- The deletion of a group will not delete the contained projects, it simply 

moves them to the parent group of the deleted group 

- The root group “All projects” is always present and cannot be deleted 

- You may grant someone membership in a project, but not in a group 

Defining Deadlines for Project Stages 

Any project goes through a number of stages during its lifetime. A project that 

follows the FDD method usually has modeling and implementation stages. A traditional 

project may have stages that include gathering user requirements, writing design 

documentation, and others. When a project group is selected in the navigation tree, 

FDDPMA displays progress for each project of that group (Figure 43). For each project 

stage FDDPMA shows planned and actual start dates, as well as the completion percent.   
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Figure 43. Project group summary 

Each stage may have one of the four colors:  

- Green applies to the completed stages 

- Blue denotes the stage in progress 

- Pink indicates that the stage is behind schedule 

- The background color is for the stages that have not yet started 

FDDPMA uses the same color scheme for progress reports. It chooses the color 

for the stage based on its completion percent and planned dates.  

The project manager can modify the progress information for any stage. In order 

to do this, click on the project name link (Figure 43), then select the “Properties” sub-tab. 

You will see a screen similar to Figure 44. 
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Figure 44. Project properties screen 

The screen has two parts. The upper part allows changing project properties. You 

provided these properties when creating the project. The bottom part displays the 

progress information in a table, each row corresponds to one project stage. The number of 

rows depends on the selected project type. Note that one stage is marked with asterisk 

symbol (*). This is an auto-calculated stage. You cannot modify its completion 

percentage. Instead, FDDPMA will automatically calculate the percent based on the 

number of completed features.      

If some stages have not yet started or do not have planned dates, leave the input 

fields blank.  Click on “Save” to save the new progress data, or “Reset” to discard the 

changes. 
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Creating a Project with a Custom Set of Stages 

In the previous section you learned how to modify the progress information for 

project stages. This section describes how to create a custom project type with the set of 

stages you need. Create the custom project types if the predefined ones do not fit your 

project. Otherwise, you may skip this section. 

FDDPMA allows creation of custom project types. They are visible only to their 

creators. Navigate to the “Settings” tab, the “Project types” sub-tab. FDDPMA will 

display a list of available project types (Figure 45). 

 

Figure 45. List of project types 

The list shows both built-in and user-created project types. For each type it shows 

the name and the list of stages. The stage that is marked with asterisk (*) is auto-

calculated. You can delete and edit the project types that you created. Click the name of 

project type to edit it. Click on the trashcan icon to delete the type. The built-in project 

types are read-only.  

Click on the “New” button to create a new, private project type. FDDPMA will 

display a screen that collects project type information (Figure 46). 
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Figure 46. New project type screen 

Enter a unique project type name, then add as many stages as you need. 

Optionally, you may designate one of the stages as auto-calculated. FDDPMA will 

automatically calculate its completion percent based on the number of completed 

features. Only one stage may be auto-calculated. If you wish to track features in more 

than one stage , create the two projects; each of them will have one auto-calculated stage. 

Click on the “Save” button to save the new project type.  

FDD Project Setup 

This section describes the general organization of the FDD projects. It discusses 

the hierarchical structure of the project and what kind of project entries one should expect 

when dealing with FDD. The later sections describe how to manage each of the project 

entries. 

Any FDD project starts with discovering a list of features. While the process of 

feature discovery is extremely important for FDD, it is out of scope for FDDPMA. We 
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assume that you already have your list of features ready.  The project hierarchy is nothing 

more than a way to organize the features into related groups. 

A small set of features that describes a single operation is called an “Activity”. 

The FDD literature may also call it a “feature set” or a “business activity”.  The 

development team often implements the features of single activity in one iteration. A set 

of related activities becomes a “business area”. The business area covers a considerable 

part of a business that the application helps with. You may also find other names for 

business areas, such as “major feature set”, and “subject area”. A project consists of 

several business areas. 

Let us consider an example project that explains the granularity of different levels 

in the project hierarchy. Let us build an online banking system. Our application will 

handle the following business areas: 

- Security issues, such as secure login, “forgot my password functionality”, 

intrusion detection, etc. 

- Account management, where a user can see daily account balances, transfer 

money among the accounts, specify actions to take on account expiration etc. 

- Bill payment functionality where a user pays utility bills. This includes 

managing the list of payees 

- Self-service area, where a use can change his or her home address, request 

additional ATM cards, send email to customer support, etc. 



103 

All four of these topics become business areas. Let us drill down into the 

“Security” business area. The login operation becomes one of its activities. This activity 

may have five features: 

1. Collect credentials from a user 

2. Verify user credentials 

3. Display an error in case of failure 

4. Lock an account for 30 minutes after 3 failed login attempt 

5. Forward to the account summary screen after successful login 

We have just created the first activity, which contains the five features. Similarly, 

we could create the whole project structure. The above considerations do not replace the 

formal feature extraction techniques, such as problem domain modeling, UML use cases, 

etc. They serve as an example of a hierarchy in an FDD project only.  It is important to 

record all of the features before the development starts. While FDDPMA allows adding 

and deleting features in the middle of the implementation stage, this will affect the 

project statistics. The trend report will show sudden drops, or surges in the completion 

percentages, which may be hard to explain to a customer.  

Use FDDPMA to create the project hierarchy up front. Additionally, the project 

team creates the work packages as the development proceeds. The work package is a set 

of features that is selected for implementation in one iteration. They often map one-to-

one to activities, but sometimes they differ. In the example above, the team may decide to 

exclude feature number 5 from the current iteration, because it needs the account 
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summary screen, which is not yet ready. A later section describes the work packages in 

detail.   

Bulk Feature Creation 

This section describes how to record your list of features quickly in FDDMPA. 

There are two ways to do it. Both ways achieve the same purpose, though the order of 

operations is different.  

- You may create your project hierarchy and then add features to the 

appropriate activities 

- You may record all of the features for a project first, then assign them to 

activities and business areas 

The first way is better suited for maintenance operations during a project’s 

lifetime. You may use it in the middle of the project if a customer has requested some 

extra features.  The second way is convenient at the beginning of the project, when you 

have a flat, not ordered list of features. This section describes the bulk feature creation, 

which corresponds to the second way: features first, then everything else. 

Select your project in the navigation tree and navigate to the “Project” tab, then to 

the “All Features” sub-tab. FDDPMA will display a list of all the features in your project 

(Figure 47). Initially the list is empty. 
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Figure 47. All features screen 

Click on the “New Features” button and type in your features, one feature per 

line. The names of the features must be unique in the scope of project.  Save the features 

and FDDPMA will return to the “All Features” screen, now filled with the newly created 

features. The new features are not yet assigned to any activity.   

Now that you have recorded all of the features, you can sit back and think how 

you want to organize them into activities and business areas.  The “All Features” screen 

lets you experiment. You may select a group of features and assign them to an existing 

activity.  Use the dropdown components in the upper part of the screen to find the 

activity. You may also create a new business area, a new activity, and assign a group of 

features to it in one operation. Use the middle part of the screen to specify the names for 

new objects. Make sure you have some features selected before you click on the “Assign” 

button. 
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The grid, which shows all the features, allows sorting according to any of its 

columns. This helps finding the features that are not yet processed. If you made a 

mistake, you can always reassign a feature to a different activity. You may also delete 

some features if needed. Use the trashcan icon in the last column.  

Working with Projects 

The previous sections explained how to set up a project, record its features and 

group them into activities and business areas. This section describes the screens of 

FDDPMA that show the project from different perspectives and allow modification of its 

structure.   

Select a project in the navigation tree, and navigate to the “Project” tab, then 

select the “Workplace” sub-tab. FDDPMA displays the project summary screen (Figure 

48). This screen shows the overall status of the project. It lists all the activities of the 

project, grouped in business areas. As described previously, the color of an activity 

defines its status and has the same meaning as the colors for project stages (Figure 43).   
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Figure 48. Project summary screen 

Additionally, some activities may have a grey color if they do not have any 

features, or if all of their features are cancelled. This screen provides several navigation 

choices: 

- Click the name of a business area to jump to that business area’s summary 

screen 

- Click the name of any activities to see its list of features 

- Click on the “Delete Project” button to either delete the project or to 

terminate your membership in the project 

- Click on the “New Business Area” button to create a new business area 
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Create New Business Areas 

FDDPMA allows creation of several business areas at a time (Figure 49) 

 

Figure 49. New business area screen 

Provide a unique name and prefix for the business areas to be created. The screen 

shows all the previously created business areas in order to make a choice of a unique 

prefix easier. FDDPMA will use the prefix to number the features in the area.  For 

example, it will number the features in the business area “Project Statistics” as PS001, 

PS002, PS003, etc. Add as many business areas as you need and click the “Save” button 

to complete the operation. FDDPMA will save your data, and then offer to add more 

business areas. Click on the “Cancel” button to return to the project summary screen. 

FDDPMA allows modification of properties for the created business areas. Select 

the business area in the navigation tree and navigate to the “Properties” sub-tab.  The 

property screen accepts modifications by authorized project members. 
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Deleting a Business Area 

You may delete the business area that is selected in the navigation tree. Use the 

“Delete Business Area” button. FDDPMA allows deletion of business areas in order to 

support flexibility when building a project hierarchy. While deleting the areas, you may 

choose to delete all of the enclosed activities, or to move them to a different business area 

(Figure 50).   As a rule, you should not delete business areas once development has 

started. Business areas usually have many features, and their deletion will probably ruin 

the progress reports. This defeats the purpose of tracking project progress. 

 

Figure 50. Business area deletion screen 

Managing Activities 

Activity management follows the same pattern as business area management: 

- You may create several activities at a time. An activity has a name, an owner 

(usually chief programmer) and a month by which it should be implemented 

- When deleting an activity, you have an option to delete the enclosed features 

or move them to another activity 
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- The “Properties” sub-tab allows modifying the activity that is selected in the 

navigation tree.  

Managing Features 

FDDPMA distinguishes two aspects of feature management: upfront setup and 

implementation. The previous sections described one way to do the upfront setup. 

Additionally, you may add the new features from the activity summary screen (Figure 51) 

by clicking the “New Feature” button. Click the feature name to see its details, or to 

delete a feature completely. 

 

Figure 51. Activity summary screen 

Note that each feature has a set of milestones.  This is the second aspect of feature 

management: the implementation schedule. It is the core of the FDD method. The 

development team implements the project feature-by-feature, tracking its progress along 

the way. FDDPMA calculates the overall progress of the project based on the number of 
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features, and the progress of each feature. Table 5 shows the weights of feature 

milestones. Once a feature is promoted to build, it is 100% complete.   

Feature milestone Weight (%) 
Walkthrough 1 
Design 40 
Design review 3 
Coding 45 
Code review 10 
Promote to build 1 

Table 5. Weight of feature milestones 

Each iteration of an FDD project implements a group of related features. In FDD 

terminology, such a group is called a work package. The next section describes how to 

create a new work package.     

Creating a New Work Package 

Work packages reflect the iterative nature of FDD. The team creates a new work 

package for every iteration. The work package includes the related features, often from 

the same activity. The required prerequisite is that all the features that the work package 

depends on are already implemented. If a development team is big enough, they 

implement more than one work package in one iteration. Typically every chief 

programmer is responsible for one work package.  A chief programmer creates a work 

package before the iteration starts. 

Select a “Workpackages” node in  the navigation tree. This is the first node under 

your project. Navigate to the “Project” tab, then to the “Workplace” sub-tab. FDDPMA 

will displays a list of all the existing work packages (Figure 52) 
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Figure 52. List of work packages 

Initially the list of work packages is empty. Click on the “New Workpackage” 

button to create a new one. Any work package consists of one or more features, optional 

attachments, and source code units. When creating a new work package, you start by 

selecting features (Figure 53).   

 

Figure 53. New work package screen 

Follow these steps to create a work package: 
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1. Provide a unique name 

2. Optionally,  provide a short description. You may provide the detailed 

description later 

3. Select a business area and an activity. FDDPMA will display list of all the 

features in the activity 

4. Select the features that you want to implement as a part of this package. 

FDDPMA prohibits selection of the features that already belong to some other 

work package 

5. Click on the “Add Features” button to add the selected features to the work 

package 

6. Repeat steps 3 through 5 until all the desired features are added 

7. Click on the “Save” button to complete 

FDDPMA will display the screen with the created work package (Figure 54). This 

is the main screen for all the work package related operations. Note that the milestone 

dates are empty and that there are no documents or source code units attached. The screen 

allows performing the following operations: 

- Click on the “Add/Remove features” button to modify the list of features 

- Click on the “Update Progress“ button to provide the dates for feature 

milestones 

- Click on the “Attach Documents” button to manage the list of attached 

documents 
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- Click on the “Source Code” button to select the source code units that will be 

modified when implementing this work package 

 

 

Figure 54. Work package summary screen 

- Click on the “Print Worksheet” button to print a hard copy of this screen in 

PDF format 

- Click on the “Delete Workpackage“ button if you mistakenly created this 

work package. Deletion of the work package will also delete the attached 

documents. However, it will not delete features or source code units, neither 

will it erase the feature milestones. 
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Source Code Ownership 

This section describes how FDDPMA assigns source code owners. This section is 

optional. Skip it if you do not plan to maintain a list of source code files within 

FDDPMA.  

Unlike XP, FDD encourages code ownership. One developer, who is an owner of 

a particular piece of source code, should do all the changes. It reduces the risk of 

introducing accidental problems, since the person who is not an owner may not fully 

understand the code.  

If you decide to track code ownership in FDDPMA, you will have to record the 

names of source code units. These names may mean different things: Java source files, 

Delphi code units, C source files, chapters within design documents, etc. FDDPMA has 

no specific requirements for the names of source units, except for their uniqueness in the 

scope of a project. Once you record the names of the units, you receive a number of 

benefits:   

- You may attach the names of source code units to a work package. The 

owners of the code units will form a team for the iteration. FDDPMA will 

display the  owners’ names in the work package summary view (Figure 54).  

- You may keep track of a developer’s workload.  The number of source code 

files per developer will help to estimate the workload. If a developer leaves 

the team, it becomes easy to identify the affected source code and reassign it 

to someone else 
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- Future versions of FDDPMA may generate more ownership-related reports. 

One example is the number of bugs per developer. 

Select your project in the navigation tree, and click on the “Project” tab, then the 

“Ownership” sub-tab. You will see a screen that lists all the source code units (Figure 

55). Here you can perform all the source code related operations: 

- Click on the “Add Code Unit” button to bulk-insert the names of source code 

units 

- Select a number of source code units and assign them to a developer 

- Remove the source code units that were re-factored out of the project 

- Search for the source code units by a fragment of the name. 

- Sort the data either by the name of the unit, or by the name of the developer. 

 

Figure 55. Source code ownership screen 
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Work Package in Progress 

A chief programmer creates a new work package before the beginning of an 

iteration.  As the iteration progresses, a CP and developers will periodically return to the 

work package. The developers will use it as a reference. They will be looking at the 

attached documents and images, as well as at the planned milestone dates. It is quite 

common that a developer participates in several work packages at a time. The developers 

need to know the milestone dates in order to prioritize their work. A CP will come back 

to the work package after every milestone meeting and update the actual dates. In order to 

do this, click on the “Update Progress” button in the work package screen (Figure 54). 

FDDPMA will display the progress screen (Figure 56) 

 

Figure 56. Work package progress screen 
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The screen allows bulk update of all the features in the work package. A CP 

usually performs the bulk update when all of the features achieve a milestone on the same 

day. Fill in the planned and/or actual dates date at the top of the screen. Select the 

features that need to be updated, and click on the “Set Dates” button. FDDPMA will 

populate the feature grid with provided dates. Click on the “Save” button to save the 

changes. 

If some features fall behind schedule, a CP may use this screen to provide the 

reason for being late. FDDPMA will display this reason in the plan view report, described 

in the later section.  

Generating Progress Reports 

FDDPMA generates a number of progress reports that keep track of project 

progress. Quite often, the team posts the copies of the reports on the bulletin boards, so 

that customers and upper management can see the progress at a glance. Several types of 

reports are available. This section describes the reports that are accessible from “Reports” 

tab of the application. Additionally, many FDDPMA screens have “Print” button. All of 

the FDDPMA reports are in PDF format [10].  

Click on the “Reports” tab, then the “Current” sub-tab to see the list of available 

reports (Figure 57). 
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Figure 57. Current reports screen 

FDDPMA may generate the reports for a single project, or for a group of projects, 

depending on the selection in the navigation tree. When a project group is selected, the 

resulting report is a concatenation of reports for individual projects.  

Parking Lot Report 

This is a high-level report that lists all the activities of a project, grouped by 

business areas.  
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Figure 58. Parking Lot report 

The report depicts the activities as rectangles. The initials of a CP who is 

responsible for an activity are above the upper right corner of the rectangle. The rectangle 

has three sections: 

- The upper part shows the name, number of features, and the completion 

percent 

- The middle part serves as a graphical progress indicator 

- The bottom part shows the month when an activity is scheduled for 

completion 

The report provides bookmarks for each business area of the project.  Similar 

bookmarks are available in all types of reports. 

Progress Summary Report 

This report has more information about activities than Parking Lot report. It 

presents the information in the text form (Figure 59). 
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Figure 59. Progress Summary report 

For each activity, this report shows the total number of features, and the 

breakdown of features into the following categories: not started, in progress, behind 

schedule, or completed. The report also shows the completion percentage and the planned 

completion month for every activity. The progress numbers are aggregated for the 

business areas and for the whole project. 

Trend Report 

This report shows the history of project progress (Figure 60).  It displays the 

breakdown in feature statistics for every week of development time. This report helps in 

tracking problems in the project lifecycle.    
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Figure 60. Trend report 

The numbers shows trends in the development process: 

- The completion percentage should grow constantly. If there are no new 

features added and the completion percentage does not increase over time, 

then the project team has not performed well. If this number drops, most 

probably new features have been added to a project 

- If the number of “in progress” features is small, the developers are idle. CPs 

need to schedule more work packages 

- Non-zero numbers in the “behind schedule” column indicate problems 

- The number in the “In progress” column should stay relatively small. If it 

grows, the team has not completed the started features. It may indicate some 

technical problems, such as an inability to run unit tests. It may also indicate 

that many features depend on some functionality that is not yet complete. It 

has to be completed first, so that dependent features may proceed 
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Plan View Report 

This is a detailed report that shows the milestones for all the features in the 

project (Figure 61). This report is helpful at the release meetings, when the project 

manager and chief programmers discuss the state of the project.  

 

Figure 61. Plan View report 

The report groups features into activities and business areas. It calculates the 

completion percent for each group. 

Historical Versions of Progress Reports 

FDDPMA keeps historical versions of the reports for audit purposes. It 

periodically generates and stores the reports. The stored reports never change. The 

changes in the project structure, such as activity creation or deletion, do not affect 

previously generated reports. Click on the “Reports” tab, then the “History” sub-tab to 

find past versions of the reports (Figure 62).  
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Figure 62. Historical reports screen 

Initially the grid is empty. Type or select the past date and click on the “Find 

Reports” button. FDDPMA will find and display the reports generated on or before the 

specified date. The application does not store the progress reports if progress information 

did not change since the last report generation time. If a project does not progress then 

the difference between the specified and found dates may be significant. 
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Chapter 10  Summary and Conclusions 

This chapter concludes the thesis document. It analyzes positive and negative 

moments of the development, identifies the key success factors, and areas that have space 

for improvements. 

Overall, FDDPMA development is a success.  The goal of the project was to 

create an open source FDD project management application and deploy it as a free 

service for the FDD community. This goal was achieved. FDDPMA is available at 

http://www.fddpma.net. As of time of writing, 33 users have accounts in FDDPMA.  The 

users have created 18 projects (did you get any feedback from these users that led to 

changes? No I did not get any direct responses. There are a number of positive comments 

on the FDD community web site: http://www.featuredrivendevelopment.com/node/764. I 

also did FDDPMA demo for our internal development group and got a number of change 

requests. I am not sure if the requested changes should be in this document). The 

application is also available for download to those who want to install it locally. 

The development of FDDPMA met most of the functional and non-functional 

requirements. Table 6 summarizes the planned and implemented scope. 

Requirement Planned Implemented 
Number of activities (functional requirements) 41 (100%) 35 (85%) 
Number of supported databases  2 1 
Number of supported web servers 2 1 
Number of supported web browsers  2 2 
Number of supported operating systems 2 3 

http://www.fddpma.net/
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Response time < 3 sec < 2 sec 
Other non-functional requirements  All 
Deployment  Yes Yes 
User interface  Exceeded 

expectations 

Table 6. Planned vs. implemented requirements 

FDDPMA implements 85% of the original functional requirements and close to 

100% of what FDD predicted as realistic. The development underperformed in the area of 

cross-product compatibility. The main reason is the limited timeframe for the project. 

FDDPMA meets most of non-functional requirements and outperforms the expected 

response time. This suggests that the application architecture is sound. The user interface 

implementation exceeded expectations.    

Success Factors 

 Several factors contributed to the success. The most important of them are 

significant design efforts, sticking to the FDD method, and open source software.  The 

following sections describe these factors in detail. 

Design Efforts 

The FDDPMA development started with a long design phase. Even though the 

project started in July 2004, its first line of code appeared in the middle of August. The 

design took 4 to 5 weeks of project time. By the end of that time, the project got the 

following artifacts: 

- The UML class diagram for the problem domain, along with the 

corresponding Java classes 
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- The modeling notes that describe which functionality users expect from the 

application 

- The preliminary UI design of the key application screens 

The design efforts paid off well. The development has extended the original UML 

class diagram with many methods, attributes, and auxiliary class, but the core classes and 

relationships stayed. This indicates that the PD model confirms to the business rules of 

FDD. Such an application should be easy to maintain, as the new functionality should 

extend the existing class model without breaking the current implementation. 

The UI modeling also proved fruitful. Figure 63 compares the designed and 

implemented versions of project summary screen. As seen from the figure, 

implementation closely follows the design.  

 

Figure 63. Designed vs. implemented UI  
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Role of FDD 

The FDDPMA development strived to follow the FDD method. The obvious 

limitation is that one person implemented the whole project, while FDD assumes 

teamwork. Nevertheless, FDD helped to predict that the proposed scope of the project 

does not fit the allowed timeframe. As soon as problem domain modeling was complete, 

it became obvious that the first release of FDDPMA would not have two of the business 

areas implemented: bug management and discussion forums.  

Additionally, FDD predicted the tough schedule toward the end of development. 

Chapter 5 presented the list of features and grouped them by months. Table 7 shows the 

number of activities planned for each month. This summary predicts a higher than normal 

workload for February and March.  

Month Number of activities 
Aug 2004 3 
Sep 2004 3 
Oct 2004 5 
Nov 2004 5 
Dec 2004 4 
Jan 2005 5 
Feb 2005 6 
Mar 2005 6 

 

Table 7. Planned activities per month 

The planned project scope was not fully implemented. In the middle of October I 

discovered several missed features. This fact, combined with new requirements and high 

load at the end, necessitated further reduction in project scope. As a result, the document 
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management area lost several UI-related features.  The merit of FDD is that it predicted 

the changes in scope 5 months before the project deadline.  

FDD has some features that are attractive for corporate development. One of them 

is the ability to precisely track a project’s progress and generate reports. These reports 

were helpful during FDDPMA development as well. I prepared the progress summary 

report for every meeting with the thesis director. We both could see the constantly 

growing completion percentage. It helped building mutual understanding that the project 

was on the right track. In the same way, FDD progress report help in the real life projects. 

Role of Open Source Software 

It is hard to underestimate the role of open source software in the FDDPMA 

development. Everything that FDDPMA is built on open source software. The credits 

belong to: 

- Eclipse IDE: free software development tool for Java 

- Java Development Kit from Sun Microsystems 

- Tomcat server: free web server from Apache Software foundation 

- MySQL: free multiplatform RDBMS 

- DB Designer: free database designer from fabForce.net 

- Java Open Transaction Manager (JOTM) from Object Web consortium 

- iText: free PDF creation library 

- MyFaces: free implementation of JSF specification from Apache Software 

foundation 
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- JUnit: free testing framework for Java 

Ten years ago, when the open source movement was much smaller in scope, 

projects like FDDPMA would not be possible. The source code of FDDPMA is over one 

thousand pages long. However, compared with all the software solutions that work in 

FDDPMA, it is only a tiny fraction of the code. 

Phase II of FDDPMA 

Initial deployment shows that the FDD community needs a project management 

application such as FDDPMA. The FDD community website [5] lists five FDD 

management tools, including FDDPMA. Table 8 presents the matrix of non-functional 

features for the known FDD tools.   

Feature FDDPMA FDD 
Manager

FDD 
Tools 

FDD 
Tracker 

FDD 
Viewer 

Free or open source +  +  + 
Cross-platform  + + +   
Multi-user  + +  +  
Web-enabled + limited    
Supports most of FDD processes + + + +  
Available as free service +     

Table 8. Feature Matrix for FDD tools 

 

FDDPMA is cross platform, multi-user, and web-enabled, therefore it is the best 

positioned for wide deployment. Additionally, FDDPMA is the only project that is 

deployed as a free service and is immediately available across geographic regions. Once 

available for a wider audience, FDDPMA will face demands for additional features.  
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I see the future of FDDPMA as a single point of project management that 

addresses the whole project lifecycle. At this time FDDMPA implements the core FDD 

functionality. Phase II will add more features that support post-implementation stages of 

software projects:  

- Full document management support, including the ability to upload 

documents, organize them in folders, browse the folder structure, and search 

for documents using keywords 

- Bug management: the users will be able to create new bugs, link them to 

features, and resolve the bugs. This business area will have its own set of 

reports 

The time limitations did not allow implementing these business areas in phase 1.  

However, the UML class diagrams, modeling notes and state diagrams already exist. 

Phase II will also implement the functionality to simplify administration of FDDPMA 

website. 
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Glossary 

Term Explanation 
.NET Product name of the development platform from Microsoft. This platform 

competes with J2EE. 
ActiveX A set of technologies from Microsoft that allows components to interact.  
API Application Programming Interface.  
CP Chief Programmer. One of the roles in a software development team. 
DAO Data Access Object. An object that is responsible for retrieveing data from 

RDBMS. 
EER Extended Entity-Relationship. A notation for representing database 

schemas. 
EL Expression Language. Part of the JSF specification. 
FDD Feature Driven Development. The name of one of the agile software 

development methodologies. 
FDDPMA Feature Driven Development Project Management Application. This is the 

name of the application  implemented during the thesis project. 
HTML Hypertext Markup Language. The name of the popular document format 

for web pages. 
HTTP Hypertext Transfer Protocol. The name of the protocol used in Internet to 

transfer the web content from the server to the clients. 
J2EE Java 2 Platform, Enterprise Edition (J2EE) defines the standard for 

developing component-based multi-tier enterprise applications in Java. 
JAAS Java Authentication and Authorazation Service. Part of JDK 1.4.  
JAAS Java Authentication and Authorization Service. The API from Sun 

Microsystems that defines the standard way to authenticate and enforce 
access control in Java. 

JDK Java Development Kit. The set of tools/libraries for developing Java 
applications. 

JNDI Java Naming and Directory Interface. An interface from Sun Microsistems 
that defines the standard way to locate a named object in a directoy. 

JSF Java Server Faces. The name of the specification that defines a framework 
for building Web applications using Java.  

JSP Java Server Pages. The name of the Java-related technology that allows 
creation of  dynamic web content. 

MVC Model-View-Controller design pattern. 
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PD Problem Domain. The part of a software system that implements the 
business logic. 

PDF Portable Document Format. One of the popular document formats. 
PHP  Hypertext Preprocessor. A scripting language used to create dynamic Web 

pages. 
PM Project manager. One of the roles in a software development team. 
RDBMS Relational Database Management System.  
SI  System Integration. The part of a software system that is responsible for 

inegration with other systems.  
SMTP Simple Mail Transfer Protocol. This is the protocol to send email messages 

on the Internet. 
SQL Structured Query Language. The language to query and update data in 

relational databases.  
UI  User interface. The part of software system that exposes PD functionality 

to the users. 
UML Unified Modeling Language. It helps to specify, visualize, and document 

models of software systems. 
Waterfall The name given to traditional (not agile) software development 

methodology. 
XML  Extensible Markup Language. The text-based format for for structured 

documents. 
XP  eXtreme Programming. The name of one of the agile software development 

methodologies. 
ZIP  Data compression format.  
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Appendix 1  Installation Instructions 

This chapter contains instructions to install FDDPMA. The three sections of this 

chapter describe how to compile FDDPMA, create database tables, and configure the 

Tomcat server. The instructions assume that the following software is already installed on 

the computer: 

- JDK 1.5 or higher [19] 

- Tomcat 5.5 or higher [12] 

-  MySQL 4.1 or higher [20] 

- Apache Ant 1.6 or higher [21] 

FDDPMA is platform independent. It works on Windows, Linux, or Unix 

operating systems.  

Compiling the Project 

This section describes how to obtain the FDDPMA source and compile it to the 

web application.   

The source code for FDDPMA is in Error! Reference source not found.. The 

electronic version is available on Internet: http://www.fddpma.net. The following steps 

describe the compilation process:  

- Download the archive with source code and extract its content. The archive 

also contains the libraries that FDDPMA depends on.  

http://www.fddpma.net/
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- Modify FDDPMA property files if needed. FDDPMA has several property 

files: 

1. application.properties file contains application properties, such as 

location of the application etc 

2. database.properties file contains properties required to connect to the 

database: user name, password, database location etc 

3. email.properties file contains email-related properties such as location 

of  SMTP server, return email address etc.  

4. log4j.properties file contains log configurations for various open 

source libraries used in FDDPMA 

5. test.properties file contains properties for unit testing 

- Locate build.xml file. This is a build file for Apache Ant builder. It contains a 

number of build targets. The default target will build the project. Invoke Ant 

bulder from command line: 

ant –f build.xml 
 

- The process generates the two files  

1. fddpma.war: the web archive with FDDPMA application 

2. fddpma_jaas.jar: the JAAS login module for tomcat server 

The later section describes how to deploy these files into Tomcat server.   
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Database Configuration 

This section describes how to create a new database for FDDPMA application, 

generate the database tables and populate then with initial data.  

1. Make sure that MySQL engine 4.1 or higher is running. 

2. Create the user “fddpma” with password “fddpma”. For security purposes, 

you should change the password. If you do this, also remember to change it in 

the Tomcat configuration, which is described in the later section. Type the 

following command line under shell: 

       shell> mysql –u fddpma –p 

Type the following under MySQL: 

       mysql> GRANT ALL PRIVILEGES ON *.* TO fddpma@localhost  

    IDENTIFIED BY 'fddpma' WITH GRANT OPTION; 

Exit MySQL: 

        mysql> exit 

3. Connect to MySQL using username/password created in step 2. Type the 

following under shell: 

        shell> mysql –u fddpma –p 

        Enter password: fddpma 

4. Create “fddpma” database. Type the following under MySQL: 

        mysql> CREATE DATABASE fddpma; 

        mysql> USE fddpma; 

Exit MySQL: 

        mysql> exit  
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5. Create database tables. Type the following in shell:  

        shell> mysql –u fddpma –p fddpma <./create_fddpma_mysql.sql  

        Enter password: fddpma 

6. Populate database tables with initial data using .sql file. This step is optional. 

It is also possible to use the existing dump of database content. See step 7. 

Type the following in shell: 

        shell> mysql –u fddpma –p fddpma <./ seed_fddpma.sql 

        Enter password: fddpma 

7. This step should replace step 6 if the dump of the database content exists. 

Type the following under shell:  

        shell> mysql –u fddpma -p fddpma < sample_data.sql 

    Enter password: fddpma 

Tomcat Configuration 

This section describes how to configure Tomcat web server to run FDDPMA. It 

refers to Tomcat’s installation directory as to “{TOMCAT}”. The directory with 

FDDPMA source code is referenced as {FDDPMA} 

1. Copy {FDDPMA}/install/jaas.conf file to {TOMCAT}/conf directory. This 

file contains the JAAS configuration information.  

2. Copy {FDDPMA}/install/carol.properties file to {TOMCAT}/conf directory.  

3. Copy {FDDPMA}/install/setenv.bat file to {TOMCAT}/bin directory.  If 

such a file already exists, copy the content into the existing file. Note: read 
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comments inside this file to learn how to enable remote debugging of 

FDDPMA. 

4. Download Java Open Transaction Manager (JOTM) from 

http://forge.objectweb.org/projects/jotm/ and copy the jars into 

{TOMCAT}/common/lib directory.  FDDPMA was tested with JOTM 2.0.3. 

Note that the JOTM distribution includes libraries from XA Pool project. I 

have discovered and fixed a number of bugs in XA Pool: # 303239, # 303275, 

#303280. As of time of writing this document, the bugs are not yet fixed in the 

official release of XAPool. Unless they are fixed, use the library xapool-

1.4.2.1.jar located in the {FDDPMA}/lib/extra/jotm-2.0.3 folder. 

5. Copy log4j.properties file from JOTM installation to 

{TOMCAT}/common/classes directory. 

6. Modify {TOMCAT}/conf/server.xml file. Insert the content of 

{FDDPMA}/install/server.xml.55.txt file as a child of <host>. If you have 

modified the database password in the previous section, you also have to 

modify it in server.xml.  

7. Copy {FDDPMA}/fddpma_jaas.jar file into {TOMCAT}/common/lib 

directory. 

8. Copy {FDDPMA}/fddpma.war file into {TOMCAT}/webapps directory. 

 

http://forge.objectweb.org/projects/jotm/
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